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In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  233:  ship  channel  in  Galveston  Bay,  Tex.,  234; 
channel  in  West  Galveston  Bay,  Tex.,  Trinity  River,  Tex.,  235;  Cedar  Bayou,  Tex., 
236;  Buffalo  Bayou,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  237. 

WESTERN  RIVERS. 

In  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  238;  Red  River  above  Fulton,  Ark.,  240;  Ouachita  and 
Black  rivers,  Ark.  and  La.,  241 ;  bayous  D'Arbonne  and  Comey,  La.,  Bayou  Bar- 
tholomew, La.  and  Ark.,  242;  Bceuf  River,  La.,  243;  Tensas  River  and  Bayou 
Ma^on,  La.,  Big  Black  River,  Miss.,  244;  Yazoo  River,  Miss.,  245;  mouth  of  Yazoo 
River,  Miss.,  246;  Tchula^  l^ake,  Miss.,  Tallahatchee  River,  Miss.,  247;  Steele  and 
Washington  bayous,  Miss.,  Big  Sunflower  River,  Miss.,  248;  Big  Hatchee  River, 
Tenn.,  249;  Fork«»d  Deer  River,  Teno.,  water  gauges  on  Mississippi  River  and  idbs 
principal  tributaries,  250. 
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In  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers — 

Hemoving  obstructions  in  Arkansas  River.  251 ;  improving  Arkansas  River,  Ark., 
Fourelio  Le  Fevre,  Ark.,  252;  Petit  Jean  River,  Ark.,  White  River,  Ark.,  253; 
Cache  River,  Ark.,  Black  River,  Ark.  and  Mo.,  Current  River,  Ark.  and  Mo.,  254; 
St.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  255. 

In  the  charge  of  Ma.j.  Charles  J.  Allen,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  256;  harbor  at  St.  Louis,  Mo.,  258;  Gasconade 
River,  Mo.,  259;  Osage  River,  Mo.,  Kaskaskia  River,  111.,  260. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  261 ;  improving 
Mississippi  River  between  Missouri  River  and  Minneapolis,  262 ;  Des  Moines 
Kapids,  Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 
Dry  Dock,  operating  and  care  of  Galena  River  improvement,  111.,  263. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  264;  Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix 
River,  Wis.  and  Minn.,  266;  Minnesota  River,  Minn.,  267;  Red  River  of  the  North, 
Minn,  and  N.  Dak.,  268;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  269. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers — 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  270;  remova 
of  snags  and  other  obstructions  in  Missouri  River  above  Sioux  City,.  Iowa,  271; 
examination  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
Yellowstone  River,  Mont,  and  N.  Dak.,  272. 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers — 

Obion  River,  Tenn.,  Tennessee  River  above  Chattanooga,  Tenn.,  273;  Tennessee 
River  below  Bee  Tree  Shoals,  Ala.,  274;  Hiwassee  River,  Tenn.,  275;  French 
Broad  River,  Tenn.,  276;  Little  Pigeon  River,  Tenn.,  Clinch  River,  Tenn.,  277; 
Cumberland  River.,  Tenn.  and  Ky.,  278;  Caney  Fork  River,  Tenn.,  282. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Engineers — 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
282 ;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  284. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers — 

Ohio  River,  285:  operating  snag  boat  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
month  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  287;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  288;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examinations,  289. 

In  the  charge  of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of  Locks  and  Dams 

"    Nos.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  7,  Monongahela 

River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  Cheat  River,  W.  Va., 

291;  Alleghenv  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River,  near  Pittsburg, 

Pa.,  292. 

In  the  charge  of  Capt.  James  G.  Warren,  Corps  of  Engineers — 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  293;  Indiana  Chute,  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  295;  Wabash 
River,  Ind.  and  111.,  296;  White  River,  Ind.,  297. 
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IX  THE  CHARGE  OF  COL.  WiLLlAM  P.  CRAIGIIILL,  CORPS  OF  ENGINEERS — 

Great  Kanawha  River,  W.  Va.,  297;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  Kiver,  W.  Va.,  Elk  River,  W.  Va.,  299;  Gauley  River,  W.  Va.,  300;  New 
River,  Va.  and  W.  Va.,  301. 

IX  THE  CHARGE  OK  MaJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS — 

Tradewater  River,  Ky.,  301;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  302;  Rough  River,  Ky.,  Kentucky  River,^Ky.,  303; 
operating  and  care  of  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River,  Ky., 
between  Farmers  and  West  Liberty,  304;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  305;  Tug  Fork  of  Big  Sandy  River,  W.Va. 
and  Ky.,Guyandotte  River,  W.  Va.,  306;  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  307. 

* 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  308;  harbor  at 
Duluth,  Minn.,  309;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  310;  harbor 
at  Ashland,  Wis.,  harbor  at  Ontonagon,  Mich.,  311 ;  Eagle  Harbor,  Mich.,  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich,  312; 
operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage 
Lake  aud  River,  Mich.,  harbor  at  Marquette,  Mich,  313;  harbor  of  refuge  at  Grand 
Marais,  Mich,  314. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

Manistiquo  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  315;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  316;  Oconto  Harbor,  Wis.,  317; 
Pensaukco  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  318;  Sturgeon  Bay  and  Lake 
Michigau  Ship  Canal,  Wis.,  319;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  320 ;  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  321;  Kewaunee  Harbor, 
Wis.,  322;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  W^is.,  323;  Sheboygan 
Harbor,  Wis.,  324;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  325;  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  326;  Kenosha  Har- 
bor, Wis.,  327;  Waukegan  Harbor,  111.,  328;  Fox  River,  Wis.,  329;  operating  and 
care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  330. 

In  the  charge  ov  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  331;  Calumet  Harbor,  111.,  332;  Calumet  River,  111.  and  Ind., 
333;  Illinois  River,  111.,  334;  operating  and  care  of  La  Grange  and  Kampsvillo 
locks  and  dams,  Illinois  River,  HI.,  335;  Hlinois  and  Mississippi  Canal,  111.,  336. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  337;  St.  Joseph  Harbor,  Mich.,  339;  St.  Joseph  River, 
Mich.,  340;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  341;  Holland 
(Black  Lake)  Harbor,  Mioh.,  Grand  Haven  Harbor,  Mich.,  343;  Muskegon  Harbor^ 
Mich.,  345;  White  Lake  Harbor,  Mich.,  346;  Pentwater  Harbor,  Mich.,  347;  Lud- 
ington  Harbor,  Mich.,  Manistee  Harbor,  Mfch.,  348;  harbor  of  refuge  at  Portage 
Lake,  Mich.,  350;  Frankfort  Harbor,  Mich.,  351;  Charlevoix  Harbor,  Mich.,  352; 
Petoskey  Harbor,  Mich.,  Cheboygan  Harbor,  Mich,  353;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  354;  Saginaw  River,  Mich.,  355;  harbor  of  refuge  at  Sand 
Beach,  Lake  Huron,  Mich.,  356;  Black  River  at  Port  Huron,  Mich.,  mouth  of  Black 
Rivor,  Mich.,  358;  Clinton  River,  Mich.,  359;  Rouge  River,  Mich.,  360;  turning 
basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
ondangeriug  navigation,  361. 
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In  the  charge  of  Col.  O.  M.  Pok,  Corps  of  Engineers — 

Ship  ohannel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Dnlnth,  and 
Buffalo,  361;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  St.  Marys  River 
at  the  Falls,  Mich.,  3b3;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  364;  St. 
Clair  Flats  Canal,  Mich.,  365;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
Grossepoint  Channel,  Mich..  366;  Detroit  River,  Mich.,  367;  investigation  of  raft 
towing  on  the  Great  Lakes  and  their  connecting  waters,  368. 

In  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  368;  Toledo  Harbor,  Ohio,  369;  Port  Clinton  Harbor,  Ohio, 
370;  Sandusky  Harbor,  Ohio,  371;  Sandusky  River,  Ohio,  Huron  Harbor,  Ohio, 
372;  Vermillion  Harbor,  Ohio,  373;  Black  River  Harbor,  Ohio,  374;  Cleveland 
Harbor,  Ohio,  375;  Fairport  Harbor,  Ohio,  Ashtabula  Harbor,  Ohio,  376;  Con- 
neaut  Harbor,  Ohio,  377;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  378. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  378:  Presquo  Isle  Peninsula,  Erie  Harbor,  Pa.,  Dunkirk  Harbor, 
N.  Y.,  379;  Buffalo  Harbor,  N.  Y.,  380;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  381 ;  Wilson 
Harbor,  N.  Y.,  Olcott  Harbor,  N.  Y.,  382;  Oak  Orchard  Harbor,  N.  Y.,  383. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  383;  Pultneyville  Harbor,  N.  Y.,  384;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  385;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  386;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  388. 

N  the  charge  of  Capt.  Smith  S.  Leach,  Corps  of  Engineers — 

Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  K.  Y., 
Ogdensburg  Harbor,  N.  Y.,  389 ;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  390; 
Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  391 ;  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  392. 

PACIFIC  COAST. 
In  the  charge  of  Col.  G.  H.  Mendkix,  Corps  of  Engineers— 
Oakljind  Harbor,  CaL,  392. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers — 

Napa  River,  CaL,  393;  Redwood  Creek,  CaL,  San  Luis  Obispo  Harbor,  Cal.,  394; 
Wilmington  Harbor,  Cal.,  395;, San  Diego  Harbor,  Cal.,  396;  Colorado  and  Gila 
liyers  at  Yuma,  Ariz.,  397. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  CaL,  398;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  399;  Petaluma  Creek,  Cal.,  400;  Humboldt  Harbor  and  Bay,  Cal.,  401. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers — 

Coquille  River,  Oreg.,  402;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  403;  Umpqua  River,  Oreg.,  404; 
month  of  Sinslaiv  River,  Oreg.,  Yaquina  Bay,  Oreg.,  405;  Tillamook  Bay  and 
Bar,  Oreg.,  406;  entrance  to  Nehalem  Bay,  Oreg.,  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  407;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  408;  Columbia  River,  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  Willapa  River  and  Harbor, 
Wash.,  409:  Grays  Harbor  and  Chehalis  River,  Wash.,  410 ;  Chehalis  River,  Wash., 
Harbor  at  Olympia,  Wash.,  411;  Swinomish  Slough,  Wash.,  Puget  Sound  audits 
tributary  waters.  Wash.,  412. 
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In  the  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers — 

Mouth  of  Columbia  River,  Oreg.  and  Wash.,  413;  Columbia  River,  between  Van- 
couver, Wash.,  and  mouth  of  Willamette  River,  414 ;  canal  at  the  Cascades,  Colum- 
bia River,  Oreg.,  415;  Columbia  aud  Lower  Willamette  rivers  below  Portland, 
Greg.,  416;  Willamette  River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  417: 
Youngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  and 
Wash.,  examination  and  plan  by  Board  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  Rapids  aud  Celilo  Falls,  Oreg.  and  Wash., 
418. 

EXAMINATIONS,     SURVEYS,      AND     CONTINGENCIES     OF     RIVERS    AND 

HARBORS 419 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 420 

MISSISSIPPI  RIVER  COMMISSION 420 

MISSOURI  RIVER  COMMISSION , 421 

CALIFORNIA  DEBRIS  COMMISSION 421 

HARBOR  LINES 422 

Greenport  Harbor,  N.  Y.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y.,  422:  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  River  at 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  Ohio  River  between  Martins  Ferry  and 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423;  Oconto  Harbor,  Wis.,  St.  Joseph  Harbor,  Mich.,  Niae^ara 
River  at  Squaw  Island,  N.  Y.,  San  Francisco  Bay  and  Oakland  Harbor,  Cal.,  Napa 
River  at  Napa,  Cal.,  Everett  Harbor,  Wash.,  424. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of. Little  Rock  Bridge  and  Terminal  Railway  Company  across  Arkansas 
Kiver  at  Little  Rock,  Ark.,  (2)  bridge  of  St.  Lawrence  Railway  Company  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  Belt  Rail- 
road Company  across  Mississippi  River  at  South  St.  Paul,  Minn.,  (4)  bridge  of 
Lake  Shore  and  Michigan  Southern  Railroad  Company  across  Calumet  River  at 
South  Chicago,  111.,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  city  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  briage  of  East  Liverpool  Bridge  Company  across  Ohio  River  at 
East  Liverpool,  Ohio,  (8)  bridge  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (9)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 
gahela  River  at  South  Twenty -second  street,  (10)  bridge  of  Wilmington  and  Wel- 
don  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Tacoma,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County,  Tex.,  across  Cow  Bayou  above  its  condueuce  with  Sabine  River, 
(13)  bridge  of  Savannah,  Florida  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  and  Dauphin  Island  Railroad 
and  Harbor  Company  across  Dog  and  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
County,  Tex.,  across  San  Bernard  River  at  Churchills  Ferry,  426;  (16)  bridges 
of  city  of  Chicago,  111.,  at  Van  Buren  street,  and  Metropolitan  West  Side  Ele- 
vated Railroad  Company  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  111.,  (17)  bridge  of  Knox  County,  Tenn., 
across  Holston  River  at  Boyds  Ferry  near  KnoxviUe,  (18)  bridge  ot  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukauna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  De  Pere,  Wis.,  across  Fox  River  and  Canal,  (22)  bridge  of  town  of 
Hempstead,  Queens  County,  N.  Y.,  across  Nortons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  bridge  of  Creigh- 
ton  Bridge  Company  across  Allegheny  River  at  Crelghton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buffalo  Bayou,  (26)  bridge  of  Sea  Shore  Road  Company 
across  Youngs  Bay,  Oreg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Kail- 
way  Company  across  Patuxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
County,  Wash.,  across  East  Fork  of  Lewis  River  at  La  Center,  (29)  bridge  of 
Kensington  Rapid  Transit  Bridge  Company  across  Allegheny  River  below  Taren- 
tum.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Railway  Company  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
Passaic    River   at    Passaic,   (33)    bridge    of    Northwestern    Elevated    Kailroad 
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Company  across  Chicago  River  east  of  Wells  street,  Chicago,  HI.,  428;  (34) 
bridge  of  Silver  Springs,  Ocala  and  Gulf  Railroad  Company  across  Withla- 
coochee  River  at  Dunuellon^  Fla.,  (35)  bridge  of  Port  Royal  and  Augusta  Rail- 
way Company  across  Savannah  River  near  Augusta,  Ga.,  (36)  bridge  of  town 
of  Kauknuna,  Wis.,  across  the  lock  of  the  Government  canal  at  Little  Chute, 
(37)  bridge  of  city  of  Philadelphia,  Pa.,  across  Pennypack  Creek  at  Torresdale 
avenue,  (38)  bridge  of  West  Norfolk  and  Port  Norfolk  Drawbridge  Company  across 
Western  Branch  of  Elizabeth  River  between  West  Norfolk  and  Port  Norfolk,  Va., 
(39)  bridge  of  Kanawha  County,  W.  Va.,  across  Elk  River  at  Clendennin,  (40) 
bridge  of  Bristol  County,  Mass.,  across  East  Branch  of  Westport  River  at  West- 
port  Point,  (41)  bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor  at 
Cambridge,  (42)  bridge  of  Lake  Street  Elevated  Railroad  Company  across  Chicago 
River  east  of  Wells  street  bridge,  Chicago^  111.,  (43)  bridge  of  Snohomish  County, 
Wash.,  across  Stillaquamish  River,  (44)  bridge  of  Adrien  Gonsoulin  across  Bayou 
Teche  near  Loreauville,  La.,  (45)  bridge  of  Wahkiakum  County,  Wash.,  across 
Skamokawa  Creek,  429;  (46)  bridge  of  New  York  Central  and  Hudson  River  Rail- 
road Company  across  Spuy ten  Duyvil  Creek,  N.  Y.,  (47)  bridge  of  Warren  County, 
Miss.,  across  Big  Black  River  at  Hankinsons  Ferry,  (48)  bridge  of  Mobile  and 
Birmingham  Railway  Company  across  Three  Mile  Creek  near  Mobile,  Ala.,  (49) 
bridge  of  Baltimore*  and  Ohio  Railroad  Company  across  Calumet  River  at  South 
Chicago,  III.,  (50)  bridge  by  Sussex  County,  Del.,  across  canal  between  Chinco- 
teague  and  Delaware  bays  near  Henlopeu  City,  430. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Merrimac  River  between  Haverhill  aiyl  Bradford,  Mass.,  430;  (2) 
bridge  across  Trent  River  at  Newbern,  N.  C,  (3)  bridge  across  cove  at  Sullivans 
Island,  S.  C,  (4)  bridge  across  Potsburg  Creek,  Fla.,  (5)  bridge  across  Ocklo- 
chonee  River  at  Mclntyre,  Fla.,  431. 

OCCUPANCY    OF   AND   INJURY   TO    PUBLIC    WORKS   BY   CORPORATIONS 

AND  INDIVIDUALS 431 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  charge  of  Col.  George  H.  Elliot,  Corps  of  Engineers — 

Washington  Aqueduct,  432;  increasing  the  wat^  supply  of  Washington,  D.  C,  434; 
erection  of  fish  ways  at  Great  Falls,  435. 

PUBLIC    BUILDINGS    AND    GROUNDS    AND    WASHINGTON    MONUMENT, 

DISTRICT  OF  COLUMBIA. 

In  the  charge  of  Col.  John  M.  Wilson,  Lieut.  Col.,  Corps  of  Engi- 
neers   435 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  437;  correcting  engraved  plates,  printing  and  issuing  of  charts,  resurvey 
of  St.  Marys  River  from  Whitefish  Bay  to  Detour  light-house,  439;  reexamina- 
tion of  St.  Lawrence  River,  440;  estimates,  water  levels,  441. 

CONSTRUCTION  AND  IMPROVEMENT   OF   ROADS   AND    BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

In  the  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers 441 

MILITARY  AND  OTHER  MAPS 443 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  in  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  California,  443. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR   MAPS ^3 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  444. 
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694;  Huntington  Harbor,  N.  Y.,698;  Glen  Cove  Harbor,  N.  Y.,  700;  Flushing  Bay, 
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ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  711. 

Habdor  Lines. — Greenport  Harbor,  N.  Y.,  716;  Patchogue  River,  N.  Y.,  719. 

APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvemfjits. — Hudson  River,  N.  Y.,  723;  harbor  at  Saugcrtics,  N.  Y.,734;  harbor 
at  Rondout,  N.  Y.,  736;  Wappinger  Creek,  N.  Y.,  740;  Harlem  River,  N.  Y.,  741; 
Eaat  River  and  Hell  Gate,  N.  Y.,  751;  Newtown  Creek,  N.  Y.,  757;  Buttermilk  Chan- 
nel, New  York  Harbor,  N.  Y..  761;  Gowanus  Bay,  N.  Y.,  764;  New  York  Harbor, 
N.  Y..  770;  Jamaica,  Bay,  N.  Y.,  779;  Raritan  Bay,  N.  J.,  780;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  785. 

Harbor  Lines. — Harlem  River,  N.  Y.,  786;  Westchester  Creek,  N.  Y.,  790. 

APPENDIX    F. 
REPORT  OF   CAPT.  THOS.  L.  CASEY,  CORPS   OF   ENGINEERS. 

Improvements. — Sumpawanus  Inlet,  N.  Y.,  794;  Canarsie  Bay,  N.  Y.,  795;  Sheeps- 
hcadBay,  N.  Y.,  796;  Arthur  Kill,  N.  Y.  and  N.  J.,  798;  channel  between  Staten 
Island  and  New  Jersey,  799;  Passaic  River,  N.  J.,  801;  Elizabeth  River,  N.  J., 
804;  Rahway  River,  N.  J.,  807;  Raritan  River,  N.  J.,  808;  South  River,  N.  J., 
813;  Keyport  Harbor,  N.  J.,  815;  Mattawan  Creek,  N.  j!,  816;  Shoal  Harbor 
and  Compton  Creek,  N.  J.,  818;  Shrewsbury  River,  N.  J.,  819;  Manasquau  (Sqnan) 
River,  N.  J.,  822;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation;-  823. 

Harbor  Lines. — Shrewsbury  River  near  Seabright,  N.  J.,  823. 

PART     II. 
APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  N.  J.  and  Pa.,  827:  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  836:  Schuylkill  River,  Pa.,  846;  ice  harbor  at  Mar- 
cus Hook,  Pa.,  848;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  849;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,.  850;  Delaware  Breakwater,  Del., 
852;  Rancocas  River,  N.  J.,  854;  AUoway  Creek,  N.  J.,  855;  Salem  River,  N.  J., 
857:  Goftbeii  Creek,  N.J. ,859;  removing  sunken  vessels  or  craft  obstructing  or 
enftanii^Fiiij?  navi&ratton,  861. 

Harbor  Lines.— Philadelphia  Harbor,  Pa.,  864. 
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Improvements. — Potomac  River  at  Washington,  D.  C,  925;  Anacostia  River  at 
Washington,  D.  C,  939;  Occoquan  Creek,  Va.,  941;  Aquia  Creek,  Va.,  944;  Nomini 
Creek,  Va.,  948;  Lower  Machodoc  Creek,  Va.,  950;  Patuxent  River,  Md.,  953;  Rap- 
pahannock River,  Va.,  954;  Urbana  Creek,  Va.,  959;  York  River,  Va.,  961;  Mat- 
taponi  River,  Va.,  966;  Pamunkey  River,  Va.,  968;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  970. 

APPENDIX  K, 
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Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  973;  approach  to  Norfolk 
Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  977;  Nansemond  River, 
Va.,  978;  Chickahominy  River,  Va.,  980;  Appomattox  River,  Va.,  981;  inland  water 
route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound, 
983;  North  Lauding  River,  Va.,  and  N.  C,  986;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  987. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements.— Roanoke  River,  N.  C,  989;  Pasquotank  River,  N.  C,  994;  Mackay 
Creek,  N.  C,  995:  Ocracote  Inlet,  N.  C,  996;  Fishing  Creek,  N.  C,  1018;  Pamlico 
and  Tar  rivers,  N.  C,  1019;  Contentnia  Creek,  N.  C,  1022;  Trent  River,  N.  C, 
1025;  Neuse  River,  N.  C,  1027;  inland  waterway  between  Newbern  aud  Beaufort, 
N.  C,  1030;  harbor  at  Beaufort,  N.  C,  1031;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1034;  inland  waterway  between  New  River  and 
Swausboro,  N.  C,  New  River,  N.  C,  1037;  North  East  (Cape  Fear)  River,  N.  C, 
1040;  Black  River,  N.  C,  1042;  CapeFear  River  above  Wilmington,  N.  C,  1044; 
Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1047;  Lockwoods  Folly  River, 
N.  C,  1056;  Georgetown  Harbor,  S.  C,  1057;  Winyaw  Bay,  S.  C,  1059;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1065. 

APPENDIX  M. 
REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Waccamaw  River,  N.  C.  and  S.  C,  1067;  Lumber  River,  N.  C.and 
S.C.,1071;  Little  Pedee  River,  S.C,  1074;  Great  Pedee  River,  S.  C,  1076;  Clark 
River,  S.  C,  1079;  Mingo  Creek,  S.C,  1081;  Santee  River,  S.C,  1084;  Wateree 
River,  S.C,  1089;  Conpfaree  River,  S.C,  1092;  harbor  at  Charleston,  S.C,  1101; 
Ashley  River,  S.C,  1114;  Wappoo  Cut,  S.  C,  1116;  Edisto  River,  S.  C,  1119;  Salka- 
hatchie  River,  S.  C.,  1121;  Beaufort  River,  S.C,  1125;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1128. 


CONTENTS.  XIII 

APPENDIX  K    . 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvemexts.— Savannah  Harbor,  Ga.,  1129;  Savannah  River,  Ga.,  1158;  Savan- 
nah River  above  Augusta,  Ga.,  1164;  Darieu  Harbor,  Ga.,  1166:  Altamaba  River, 
Ga.,  1169;  Oconee  River,  Ga.,  1175;  Ocmulgee  River,  Ga.,  1181;  Brunswick  Harbor, 
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Sound,  Ga.,  1200;  inside  water  route  between  Savannah,  Ga.,  and  Fernandina, 
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tion, 1209. 

APPENDIX  O. 

REPORT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Johns  River,  Fla.,  below  Jacksonville,  1211;  Upper  St.  Johns 
River,  Fla.,  1218;  Volusia  Bar,  Fla.,  1220;  Ocklawaha  River,  Fla.,  1221;  St.  August- 
ine Harbor,  Fla.,  1223;  Indian  River,  Fla.,  1225;  northwest  entrance,  Key  West 
Harbor,  Fla.,  1230;  Caloosahatchee  River,  Fla.,  1233;  Charlotte  Harbor  and  Pease 
Creek,  Fla.,  1236;  Sarasota  Bay,  Fla.,  1237 ;  Manatee  River,  Fla.,  1238 ;  Tampa  Bay, 
Fla.,  1241;  Withlacoo  hee  River,  Fla.,  1242;  harbor  at  Cedar  Keys,  Fla.,  1244; 
Snwanee  River,  Fla.,  1246. 

APPENDIX  P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Apalachicola  Bay,  Fla.,  1249;  Apalachicola  River,  the  Cut-off, 
and  Lower  Chipola  River,  Fla.,  1252;  Flint  River,  Ga.,  1255;  Chattahoochee  River, 
Ga.  and  Ala.,  1258;  Choctawhatchee  River,  Fla,  and  Ala.,  1263;  harbor  at  Pensa- 
cola,  Fla.,  1268 ;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1275 ;  Alabama  River, 
Ala..  1277 ;  Coosa  River,  Ga.  and  Ala.,  1285 ;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1297;  Cahaba  River,  Ala.,  1298. 

APPEi^DIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1301 ;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1310;  Warrior  and  Tombigbee  rivers,  Ala.,  and  Miss., 
1311;  Noxubee  River,  Miss.,  1318;  Pascagoula  River,  Miss.,  1319;  Chickasahay 
River,  Miss  ,  1322 ;  Leaf  River,  Miss.,  1323 ;  harbor  at  Biloxi  Bay,  Miss.,  1325 ;  Pearl 
River  below  Jackson,  Miss.,  1326;  Pearl  River  between  Carthage  and  Jackson, 
Miss.,  1328;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1329;  Bogue 
Chitto,  La,  1331;  removing  bunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1332. 

PAET    III. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1333. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1349;  Tickfaw  River  and 
its  tributaries.  La.,  1352;  Amite  River  and  Bayou  Manchac,  La.,  1354;  Bayou 
Lafourche,  La.,  1356;  Bayou  Terrebonne,  La.,  1360;  Bayou  Plaquemine,  Grand 
River,  and  Pigeon  bayous,  La.,  1361;  Bayou  Courtableau,  La.,  1365;  Bayou  Teche, 
La.,  1368;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1370;  Mermentau 
River  and  tributaries.  La.,  1372;  mouth  and  passes  of  Calcasieu  River,  La.,  1373; 
harbor  at  Sabine  Pass,  Tex.,  1376;  Sabine  River,  Tex.,  1379;  Neches  River,  Tex., 
1381;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1383. 
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APPENDIX  T. 

REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvement. — Securing  mouth  of  Bayou  Plaquemino,  La.,  from  further  caving, 
1385. 

APPENDIX  U. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Impkovements. — Entrance  to  Galveston  Harbor,  Tex.,  1389;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1396;  channel  in  West  Galveston  Bay,  Tex.,  1399;  Trinity  River, 
Tex.,  1401;  Cedar  Bayou,  Tex.,  1405;  Buifalo  Bayou,  Tex.,  1409 ;  harbor  at  Brazos 
Santiago,  Tex.,  1413. 

APPENDIX  V. 
REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

• 

Improvements. — Red  River,  La.  aud  Ark.,  1415;  Red  River  above  Fulton,  Ark., 
1452;  Ouachita  and  Black  rivers.  Ark.  and  La.,  1455;  bayous  D'Arbonne  :iud 
Coruey,  La.,  1468;  Bayou  Bartholomew,  La.  and  Ark.,  1471 ;  Bujuf  River,  La.,  1475 ; 
Tensas  River  and  Bayou  Ma^on,  La.,  1479j  Big  Black  River,  Miss.,  1482;  Yazoo 
River,  Miss.,  1483;  mouth  of  the  Yazoo  Rivet,  Miss.,  1488;  Tchula  Lake,  Miss., 
1506;  Tallahatchee  River,  Miss.,  1508;  Steele  and  Washington  bayous.  Miss.,  1511; 
Big  Sunflower  River,  Miss.,  1513;  Big  Hatcheo  River,  Teun.,  1516;  Forked  Deer 
River,  Tenn.,  1519;  water  gauges  on  Mississippi  River  audits  principal  tributaries, 
1523. 

APPENDIX  W. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1529; 
Arkansas  River,  Ark.,  1531 ;  Fourche  Le  Fovre  River,  Ark.,  1544 ;  Petit  Jean  River, 
Ark.,  1546;  White  River,  Ark.,  1547;  Cache  River,  Ark.,  1554;  Black  River,  Ark. 
and  Mo.,  1555;  St.  Francis  River,  Ark.,  1557;  examination  at  Walnut  Bend,  Ark., 
to  determine  the  probability  of  the  Mississippi  River  cutting  through  into  St. 
Francis  River,  1560;  St.  Francis  River,  Mo.,  1564. 

APPENDIX  X. 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

iMPnovEMENTS. — Removing  snags  and  wrecks  fram  Mississippi  River,  1567 ;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  1577;  harbor  at  St.  Louis,  Mo.,  1615; 
Gasconade  River,  Mo.,  1617;  Osage  River,  Mo.,  1620;  Kaskaskia  River,  111.,  1624. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Impkovements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1627;  improvement  of  Mississippi  River  between  mouth  of  Missouri  River  and 
Minneapolis,  1639;  Des  Moines  Rapids,  Mississippi  River,  1683;  oi)eratiugand  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1684 ;  operating  and  care  of  Galena 
River  improvement.  111.,  1691. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Impro\t:ment8. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  1693;  reser- 
voirs at  headwaters  of  Mississippi  River,  1696;  Chippewa  River,  including  Yellow 
Banks,  Wis.,  1718;  St.  Croix  River,  Wis.  and  Minn..  1721 ;  Minnesota  liiver,  Minn., 
1725;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1728;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  1732;  surveys  for  reservoirs  at  sources  of  Mississippi, 
St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1736. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

I:\iiMiovEMENT8. — Missoiiri  River  between  the  Great  Falls,  Montana,  and  Slonx  City, 
I(»wa,  1739;  removal  of  snags  and  other  obstructions  in  Missouri  River  above  Sioux 
City,  Iowa,  1772;  examination  of  Missouri  River  between  Three  Forks  and  Canyon 
Ferrv,  Mont.,  to  determine  availability  of  water  power,  1775;  Yellowstone  River, 
Mont,  and  N.  Dak.,  1784. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements. — Obion  River,  Tenn.,  1785;  Tennessee  River  above  Chattanooga  and 
below  Bee  Tree  Shoals,  1787;  Hiwassee  River,  Tenn.,  1795;  French  Broad  and 
Little  Pigean  rivers,  Tenn.,  1797;  Clinch  River,  Tenn.,  1801;  Cumberland  River, 
Tenn.  and  Ky.,  1804;   Caney  Fork  River,  Tenn.,  1818. 

APPENDIX  C  C. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvkments. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1821;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  1828. 

APPENDIX   DD. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS   OF   ENGINEERS. 

iMPROViarEXTS. — Ohio  River,  1836 ;  operating  snag  boat  on  Ohio  River,  1864 ;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  1867;  mov- 
able dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  1870;  ioe  harbor  at 
month  of  Muskingum  River,  Ohio,  1874;  Muskingum  River,  Ohio,  1875;  operating 
and  care  of  locks  and  damson  Muskingum  River,  Ohio,  1876;  removing  sunken 
vessels  or  craft  obstructing  or  endaujrering  navigation,  1889. 

Examination. — Month  of  Crawfish  Creek  and  mout^  of  Mill  Creek,  for  ice  harbors 
at  Cincinnati,  Ohio,  1890. 

Harbor  Lines. — Ohio  River  from  Martins  Ferry  to  Bellaire,  Ohio,  1894. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Va.  and  Pa.,  1903;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  1908 ;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  1911;  Allegheny  River,  Pa.,  1913;  dam  at  Herr  Island,  Alle- 
gheny Biver,  near  PHtaburg,  Pa.,  1918. 

APPENDIX  F  F. 

REPORT  OF  CAPT.  J.  G.  WARREN,  COKPS  OF  ENGINEERS. 

Xmrrovk^iexts. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1929;  Indiana  Chute, 
Falls  of  the  Ohio  River,  1933;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  1935;  Wabash  River,  Ind.  and  111.,  1942;  White  River,  Ind.,  1948. 

APPENDIX  G  G. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

XuPROVKUKNTs! — Great  Kanawha  River,  W.  Va.,  1951;  operating  and  care  of  locks 
and  dains  on  Great  Kanawha  River,  W.  Va.,  1962;  Elk  River,  W.  Va.,  1963;  Gau- 
ky  River,  W.  Va.,  1964;  New  River,  Va.  and  W.  Va.,  1965. 
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APPENDIX  H  H. 
REPORT  OF  MA.T.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Tradewater  River,  Ky.,  1967;  reconstruction  of  Lock  No.  2,  Green 
River,  at  Rumsey,  Ky.,  1968;  Green  River,  above  mouth  of  Big  Barren  River,  Ky. 
(Lock  No.  5),  1971 ;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers, 
Ky.,  1972;  Rough  River,  Ky.,  1978;  Kentucky  River,  Ky.,  1980;  operating  and  care 
of  locks  and  dams  on  Kentucky  River,  Ky.,  1983;  Licking  River,  between  FarraerB 
and  West  Liberty,  Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  1992;  Levisa  Fork  of 
Big  Sandy  River,  Ky.,  2001;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2002; 
Guyandotte  River,  W.  Va.,  2004;  Little  Kanawha  River,  W.  Va.,  2006;  operating 
and  care  of  lock  on  Little  Kanawha  River,  W.  Va.,  2007. 

PAET    IV. 
APPENDIX  II. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS. — Harbor  at  Grand  Marais,  Minn.,  2009 ;  harbor  at  Agate  Bay,  Minn., 
2011 ;  harbor  at  Duluth,  Minn.,  2014;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2019;  harbor  at  Ashland,  Wis.,  2023 ;  harbor  at  Ontonagon,  Mich.,  2026;  Eagle 
Harbor,  Mich.,  2028;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2(«9; 
harbor  at  Marquette,  Mich.,  2035;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2037. 

Harbor  Lines.— Superior  Bay,  Wis.,  2039. 
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REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements. — Manistiquo  Harbor,  Mich.,  2042;  Cedar  River  Harbor,  Mich.,  2048; 
Menominee  Harbor,  Mich,  and  Wis.,  2045 ;  Menominee  River,  Mich,  and  Wis.,  2047; 
Oconto  Harbor,  Wis.,  2049:  Pensaukee  Harbor,  Wis.,  2052;  -Green  Bay  Harbor,  Wis,, 
2053;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2056;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2058;  harhor  of  refuge  at  entranoe 
of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2062;  Ahnapee  Harhor,  Wis., 
2064;  Kewaunee  Harbor,  Wis.,  2066;  Two  Rivers  Harhor,  Wis.,  2069;  Manitowoc 
Harbor,  Wis.,  2072 ;  Sheboygan  Harbor,  Wis.,  2075 ;  Port  Wjishington  Harbor,  Wis., 
2079 ;  harbor  of  refuge  at  Milwaukee  Bay,  W^is.,  2081 ;  Milwaukee  Harbor,  Wis., 
2091;  Racine  Harbor,  Wis.,  2094;  KeuoshaHarbor,  Wis.,  2097;  Waukegan  Harbor, 
ni.,  2100;  Fox  River,  Wis.,  2103;  operating  and  care  of  locks  and  dams  on  Fox 
Riyer,  Wis.,  2111 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2124. 

Harbor  Lines. — Oconto  Harhor,  Wis.,  2124. 

APPENDIX  K  K. 
REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111..  2127;  Calumet  Harbor,  111.,  2138;  Calumet 
River,  111.  and  Ind.,  2143;  Illinois  River,  111.,  2150;  operating  and  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2159;  Illinois  and  Mis- 
sissippi Canal,  111.,  2162. 
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REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  2188;  St.  Joseph  Harboi,  Mich.,  2192; 
St.  Joseph  River.  Mich.,  2197;  South  Haven  Harbor,  Mich.,  2198:  Saugatuck 
Harbor,  Mich.,  2201;  Holland  (Black  Lake)  Harbor,  Mich.,  2206;  Grand  Haven 
Harhor,  Mich.,  2208;  Muskegon  Harbor,  Mich.,  2211;  White  Lake  Harbor,  Mich., 
2215;  Pentwater  Harbor,  Mich.,  2218;  Ludington  Harbor,  Mich.,  2220;  Manistee 
Harbor,  Mich.,  2223;  harbor  ol  refuge  at  Portage  Lake,  Manistee  County,  Mich., 
2228;  Frankfort  Harbor,  Mich.,  2230;  Charlevoix  Harbor,  Mich.,  2233;  Petosker 
Harhor,  Mich.,  2235;  Cheboygan  Harbor,  Mich.,  2239;  Alpena  Harbor,  M^-h.,  2241; 
Saginaw  River,  Mich.,  2243;  harhor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich., 
2247;  Black  River  at  Port  Huron,  Mich.,  2251;  mouth  of  Black  River,  Mich.,  2253; 
Clinton  River,  Mich.,  2254;  Rouge  River,  Mich.,  2255;  turning  basin  in  Rouge 
River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 2257. 

HIrbor  Lines.— Saint  Joseph  Harbor,  Mich.,  2258. 
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REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Great  Lakes,  between 
Chicago,  Duliith,  and  Buffalo,  2261;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2267;  St.  Marys  River  at  the  Falls,  Mich.,  2287;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  2367;  St.  Clair  Flats  Canal,  Mich.,  2371;  o])erating  and  care 
of  SV  Clair  Flats  Canal,  Mich.,  2373;  Grossepoint  Channel,  Mich.,  Detroit  River, 
Mich.,  2376;  investigation  of  raft  towing  on  the  Great  Lakes  and  their  connecting 
waters,  2378. 
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REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  2383;  Toledo  Harbor,  Ohio,  2385;  Port 
Clinton  Harbor,  Ohio,  2394;  Sandusky  Harbor,  Ohio,  2396;  Sandusky  River,  Ohio, 
2398;  Huron  Harbor,  Ohio,  2400;  Vermillion  Harbor,  Ohio,  2403;  Black  Kiver 
Harbor,  Ohio,  2405;  Cleveland  Harbor,  Ohio,  2409;  Fairport  Harbor,  Ohio,  2414; 
Ashtabula  Harbor,  Ohio,  2420 ;  Conneaut  Harbor,  Ohio,  2423 ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  2426. 
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Improvements. — Erie  Harbor,  Pa.,  2427;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
2433 ;  Dunkirk  Harbor,  N.  Y.,  24^4 ;  Buffalo  Harbor,  N.  Y.,  2438 ;  Tonawanda  Har- 
bor and  Niagara  River,  N.  Y.,  2444;  Niagara  River  from  Tonawanda  to  Port  Day, 
N.  Y.,  2447;  Wilson  Harbor,  N.  Y.,  2448;  Olcott  Harbor,  N.  Y.,  2450;  Oak  Orchard 
Harbor,  N.  Y.,  2451. 
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REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  2455;  harbor  at  Pultneyville,  N.  Y., 
2460;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2464;  harbor  at  Little  Sodus  Bay,  N.  Y., 
2470;  harbor  at  Oswego,  N.  Y.,  2476;  harbor  at  Sacketts  Harbor,  N.  Y.,  2486. 
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REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  2489;  Ogdensburg  Harbor,  N.  Y.,  2491:  breakwater  at  Rouse  Point, 
Lake  Champlain,  N.  Y.,  2492;  Great  Chazy  River,  N.  Y.,  2493;  Plattsburg  Harbor, 
N.  Y.,  2495;  Burlington  Harbor,  Vt.,  2496;  Otter  Creek,  Vt.,  2497;  Ticondoroga 
Kiver,  N.  Y.,  2498;  Sfarrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2499. 
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REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Impro\'ement. — Oakland  Harbor,  Cal.,  2501. 

Harbor  Lines. — San  Francisco  Bay  from  Point  San  Pablo  southward,  in  front  of 
Oakland  and  Alameda,  Cal.,  2505;  Oakland  Harbor,  Cal.,  2506. 
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REPORT  OF  UEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — Napa  River,  Cal.,  2507;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
Harbor,  Cal.,  2509;  Wilmington  Harbor  Cal.,  2511;  San  Diego  Harbor,  Cal.,  2514; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  2521. 

Harbor  Lines. — Napa  River  at  Napa,  Cal.,  2522. 
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APPENDIX  TT. 

REPORT  OF  MAJ.  W.  H.  HEUEK,  CORPS  OF  ENGINEERS. 
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APPENDIX  U  U. 

REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Coquille  River,  Oreg.,  2.553  ;  Coquille  River,  Oreg.,  'between 
Coqnillc  City  and  Myrtle  Point,  2558:  entrance  to  Coos  Bay  and  .Harbor,  Oreg., 


pper  ; 
Devils  mining  district,  2589;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 
2590;  Columbia  River,  between  head  of  Rock  Island  Rapids  and  loot  of  Priest 
•Rapids,  Wash.,  2593;  Willapa  River  and  Harbor,  Wash.,  2595;  Grays  Harbor  and 
Chehalis  River,  Wash.,  2597;  Chehalis  River,  Wash.,  2604;  harbor  at  Olympia, 
Wash.,  2606;  Swinomish  Slough,  Wash.,  2611;  Puget  Sound  and  its  tributary 
waters,  Wash.,  2619;  Everett  Harbor,  Wash  ,  2623. 
Harbor  Lines. — Everett  Harbor,  Wash.,  2627. 
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REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 
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Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  1).  C,  September  29,  1891, 

Sir:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  j'^ar  ending  June  30,  1894: 

OFFICERS  OF   THE    CORPS  OF   ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers, U.  S.  Army,  at  the  end  of  the  fiscal  year  was  120.     . 

Since  the  last  annual  report  the  Corps  has  lost  one  of  its  officers, 
Capt.  Henry  S.  Taber,  who  died  at  San  Antonio,  Tex.,  April  12,  1894. 

On  the  30th  of  June,  1804,  the  officers  were  distributed  as  follows: 

Coiiimandiiig  the  Corps  of  Engiceera  and  the  Engineer  Department 1 

<  Jftice  of  the  Chief  of  Engineers  and  Light-House  Board 1 

<  )ftice  of  the  Chief  of  Engint'ers 2 

Board  of  Engineers,  fortitications,  river  and  harhor   works,   Calilornia  Debris 

Commission,  and  Division  Engineer 1 

lk>ard   of   Engineers,   Board     of   Ordnance    and    Fortification,    and  Division 

Fn;;iiieer 1 

lk)ard   of    Engineers,    fortifications,    river   and   harbor    works,   and    Division 

Engineer 1 

Board   of   Engineers,    Mississippi   River  Commission,  Division   Engineer,  and 

Board  of  Visitors 1 

Ki ver  and  harbor  works  and  Division  Engineer 1 

^Va^hin<;ton  A<iueduct 1 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  and  Board  of  Vis- 
itors   2 

Public  bnildings  and  grounds  and  Lif^ht-House  Board 1 

Kortilications  and  river  and  liarbor  works 23 

Mis^is8ippi  Kiver  Commission,  Missouri  River  Commission,  and  light-house  dis- 
tricts    1 

Rivrr  and  harbor  works  and  light-house  district 1 

Fortifications,    post   of  Willets  Point,  U.  8.  Engineer  School,  and  Battalion  of 

Engineers 1 

Pfirtitications,  river  and  harbor  works,  and  California  Ddbris  Commission 1 

Mississippi   River   Commission,  river   and  harbor    works,  and  light-houso  dis- 
trict    I 

Missouri   River  Commission  and  river  and  harbor  works 2 

River  and  harbor  works  and  Yellowstone  National  Park 1 

River  and  harbor  works 32 

Fortifications,  river  and  hacbor  works,  and  light-house  districts 3 
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River  and  harbor  works,  California  D6bris  Commission,  and  light-honse  dis- 
trict         1 

River  and  harbor  works,  Columbian  Exposition,  and  engineer  oflScer,  depart- 
ment of  the  Missouri 1 

Battalion  of  Engineers  and  U.  S.  Engineer  School 14 

Mississippi  River  Commission 1 

California  Ddbris  Commission 1 

Missouri  River  Commission 1 

Special  Subcommittee  on  Appropriations,  House  of  Representatives,  and  pub- 
lic buildings  and  grounds 1 

Leave  of  absence •. 2 

Detached,  on  International  Boundary  Commission,  at  Military  Academy,  with 
Light-House  Establishment,  as  military  attaches,  and  with  Board  of  Com- 
missioners of  the  District  of  Columbia 19 

120 

The  officers  detached  were  on  duty  as  follows : 

Lieut.  Col.  John  \V.  Barlow  and  Lieut.  David  DuB.  Gaillard,  members  of  Inter- 
national Boundary  Commission 2 

Maj.  Oswald  H.  Ernst,  Superintendent  Military  Academy 1 

Maj .  Dav id  P.  Heap,  engineer  Third  light-house  district 1 

Maj.  William  Ludlow,  military  attach^  to  the  U.  S.  embassy  at  London 1 

Maj\  Miltoii  B.  Adams,  engineer  Ninth  and  Eleventh  light-house  districts 1 

Maj.  William  R.  Livermore,  engineer  First  and  Second  light-house  districts 1 

Capt.  Charles  F.  Powell,  Engineer  Commissioner  of  the  District  of  Columbia.. .  1 

Capt.  Philip  M.  Price,  engineer  secretary  of  the  Light-House  Board 1 

Capt.  Eric  Bergland,  engineer  Fifth  and  Sixth  light-house  districts 1 

Ca])ts.  George  McC.  Derby  and  Gustav  J.  Fiebeger,  assistants  to  the  Engineer 

Commissioner  of  the  District  of  Columbia .- 2 

Capt.  James  L.  Lusk  and  Lieuts.  Mason  M.  Patrick  and  Charles  S.  Bromwell,  on 

duty  with  Company  E,  Battalion  of  Engineers,  and  at  Military  Academy 3 

Capt.  Theodore  A.  Bingham,  military  attach6  to  the  U.  S.  embassy  at  Rome 1 

Lieuts.  Joseph  E.  Kuhn,  Henry  C.  Newcomer,  and  Thomas  H.  Rees,  on  duty  at 

Military  Academy 3 

19 

The  above  table  shows  that  45  officers  of  the  corps  are  on  detached 
duty  or  are  not  engaged  in  immediate  connection  with  river  and  har- 
bor works,  and  that  of  the  75  engaged  on  this  class  of  works  38  have 
additional  duties  of  other  characters. 

Of  the  five  companies  comprising  the  Batallion  of  Engineers  one 
exists  on  paper  only.  Should  this  company  be  given  its  legal  quota  of 
men,  as  is  recommended  later  in  this  report,  at  least  three  officers 
should  be  attached  to  it. 

The  public  works  to  be  carried  on  under  the  sui^ervision  of  the  Chief 
of  Engineers  are  steadily  increasing,  but  the  number  of  officers  avail- 
able for  assignment  to  the  execution  of  these  works  is  decreasing,  owing 
to  the  number  detached  for  various  duties  assigned  by  law. 

When  an  officer  is  to  be  detailed  for  such  detached  duty;  when  sick- 
ness necessitates  the  temporary  relief  of  an  officer;  when  new  and  addi- 
tional duties  are  to  be  assigned,  it  is  growing  more  and  more  difficult 
to  meet  the  demands.  More  officers  are  needed ;  and  while  I  do  not  now 
suggest  the  number  of  officers  by  which  the  Corps  of  Engineers  should 
be  increased,  I  believe  an  increase  to  be  an  imperative  necessity. 

F  O  R  T  I  F  I  C  A  T  I  ( )  N  S. 

Under  a  provision  of  an  act  of  Congress  approved  March  3,  1885,  a 
board  was  appointed  by  the  President  to  examine  and  report  at  what 
])()rts  fortifications  or  other  defenses  were  most  urgently  required  and 
the  kind  of  defenses  best  adai^ted  to  each,  with  reference  to  armament. 
The  result  was  the  report  of  the  Board  on  Fortifications  or  other 
Defenses,  which  was  transmitted  to  Congress  January  23,  1886.    In 
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this  is  to  be  found  a  list,  in  which  are  enumerated  27  ports,  arranged  in 
order  of  urgency ;  also,  an  estimate  for  the  land  defenses  of  these  ports. 
This  estimate  covers  the  cost  of  armor,  structural  metal,  and  masonry 
and  earth.  It  was  estimated  that  the  cost  of  the  masonry  and  earth  of 
these  defenses  would  be  $31,803,000.  The  amount  %f  this  estimate  is 
given  only  to  invite  attention  to  its  inadequacy  to  the  work  for  which 
made. 

For  sixteen  years,  from  1874  to  1890,  no  appropriations  were  made 
for  these  defenses.  There  was  good  reason  for  this  for  the  earlier  part 
of  this  period,  when  it  was  not  possible  to  say  what  would  be  the  end 
attained  in  the  development  of  the  naval  ordnance,  and  hence  what 
the  amount  of  cover  required  for  defenses  against  projectiles.  But 
early  in  the  year  1890  it  was  realized  that  the  time  was  opportune  for 
drawing  up  projects  for  the  defenses  of  our  seacoast,  and  these  have 
been  prepared  for  fifteen  of  our  ports  and  have  received  the  approval 
of  the  Secretary  of  War.  The  study  of  projects  for  the  defenses  of 
.  Puget  Sound,  of  Portland,  Oreg.,  and  of  San  Diego,  are  also  under 
way,  though  the  former  was  not  enumerated  in  the  list  of  the  board 
above  mentioned.  The  board,  however,  stated  that  it  did  not  wish  it  to 
be  understood  that  there  were  no  other  places  along  the  coast  which 
were  of  the  importance  necessary  to  justify  measures  of  defense. 

In  the  execution  of  the  projects  already  prepared  for  fifteen  ports, 
the  following  has  been  accomplished :  The  construction  of  emplace- 
ments has  commenced  at  six  of  these  and  has  recently  been  initiated 
at  two  more.  One  12inch  rifle  is  now  mounted  and  it  is  expected  that 
this  fiiU  a  second  will  be,  in  a  completed  battery  for  the  defense  of  New 
York  Harbor.  Each  of  these  guns  is  mounted  on  a  lift,  by  which  the 
gun  may  be  completely  lowered  for  loading  out  of  sight  of  an  enemy  in 
twenty-six  seconds,  and  the  loaded  gun  raised  for  firing  in  twenty-one 
seconds ;  and  the  ammunition  may  be  raised  by  another  lift  in  seventeen 
seconds.  The  weight  of  gun  and  carriage  thus  lowered  and  raised  is 
about  108  tons.  A  battery  of  16  mortars  is  nearly  ready  for  the  defense 
of  this  harbor,  and  another  for  the  defense  of  San  Francisco  Harbor. 
Before  the  close  of  the  present  fiscal  year  these  batteries  will  be  entirely 
ready;  also  one  for  the  defense  of  Boston  Harbor,  and  a  second  for 
that  of  New  York  Harbor;  and  three  12-inch  rifles  will  probably  be 
mounted  en  barbette  on  high  sites  of  San  Francisco  Harbor.  The  com- 
pletion of  emplacements  for  seventeen  10-inch  and  8-inch  guns,  to  be 
mounted  on  disappearing  carriages,  is  delayed  by  want  of  carriages  on 
which  to  mount  the  guns,  and  that  of  seven  emplacements  for  12-mch 
and  10  inch  guns  is  likely  to  be  delayed  for  the  same  reason  this  fiscal 
year.  It  is  hoped  and  urged  that  appropriations  may  be  made  for  the 
manufacture  of  the  disappearing  carriage  which  has  been  invented  by 
the  Ordnance  Department  and  has  proved  itself,  from  the  very  first, 
equal  to  all  the  requirements  which  such  a  carriage  must  fulfill.  Guns 
on  hand  and  emplacements  awaiting  their  platforms,  but  delayed  by 
reason  of  lack  of  carriages,  are  certainly  strong  grounds  for  apprqt)ri- 
ations  for  these  carriages. 

Appropriations  for  batteries  and  their  platforms  have  been  made  in 
amounts,  and  bj^  acts  of  Congress  approved,  as  follows : 

August  18, 1890 $1,221,000 

Febrnarv  24, 1891 750,000 

Jaly23,1892 500,000 

Febrnarv  18, 1893 50,000 

Angost  1,1894 : 500,000 

3,  021, 000 
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Frtmi  tliese  appropriations  allotments  have  been  made  for  emplace- 
ments and  at  places  as  follows : 


Places. 


Portland,  Me 

Boh  toil,  MuHH 

New  York,  N.  Y  . . . . 

Philadelphia,  Pa 

Washington,  D.C... 
Haniptou  lioads,  Va 

Penaacola,  Fla 

Sau  Francisco,  Cal . . 


12-inch  guns. 


!  On  nomlis- 

On  lift  a.     apjiearin^; 

carriages. 


On  disappearing 
carriages. 


lO-incli 
guns. 


t2 


Total. 


:5 


»  2 


•2 

2 
*3 


5 


5 


19 


8-inch 
guu.s. 


12-inch 
mortars. 


tie 

t32 


tlfl 


04 


*  Awaiting  carriages  by  the  end  of  this  liscal  year. 

t  To  be  conipk'tctl,  witfi  guns  and  inortarji  mounted,  this  liscal  year. 

J  Thre4^  guns  to  be  mounted  this  liscal  year.  * 

To  prevent  an  enemy's  fleet  from  running  by  the  defenses  to  be  con- 
structed, it  must  be  obstructed  in  its  passage  and  thus  held  under  fire 
of  guns.  Submarine  mines  constitute  the  form  of  obstruction  adopted, 
and  these  are  operated  from  mining  casemates,  which  are  proof  against 
projectiles.  The  mines  are  connected  to  the  operating  apparatus  in 
these  casemates  by  cables,  which  traverse  so-called  cable  galleries. 
In  the  year  1888  renewed  attention  was  given  to  the  construction  of 
these  casemates  and  galleries.  In  that  and  the  three  following  years 
$482,581.08  was  appropriated  for  this  work.  A  balance  of  $5,509.04 
remains  unallotted,  and  a  small  appropriation  is  recommended  for  this 
work  and  another  for  the  purchase  of  mining  outfit.  With  the  funds 
appropriated  since  1888,  twenty-six  mining  casemates  and  their  gal- 
leries have  been  commenced  at  the  harbors  of  Portland,  Me.,  Boston, 
Narragansett  Bay,  New  York,  Philadelphia,  Baltimore,  Washington, 
Hampton  lioads,  Wilmington,  N.  C,  Charleston,  S.  C,  Savannah,  Pen- 
sacola,  and  San  Francisco.  Of  these,  twenty  are  ready  for  occupation, 
but  the  outfit  of  cable,  mines,  etc.,  is  not  complete. 

It  must  not  be  assumed  that  these  mines  will  make  guns  and  mortars 
unnecessary. 

Heavy  batteries  and  siibmarino  mines  are  correlative  terms  of  a  good  defense  from 
share.  Witboiit  powerful  <;un8  in  the  defense  the  armored  ships  of  the  enemy  would 
proceed  deliberately  to  the  removal  of  the  mines,  either  ignoring  or  silencing  the  fire 
of  the  works,  and  without  the  aid  of  the  mines  the.enemy'8  vessels  could  not  gener- 
ally be  prevented  from  running  past  the  batteries.* 

Details  of  the  progress  made  under  the  various  allotments  for  con- 
struction of  gun  and  mortar  batteries  and  of  mining  casemates  during 
the  past  fiscal  year  will  now  be  given. 

Portland  Harbor^  Maine, — Ofticer  in  charge,  Lieut.  Col.  P.  C.  Ilains, 
Corps  of  Ei^ineers. 

Tlie  approved  project  for  the  defense  of  this  harbor  contemplates, 
for  the  present,  an  armament  of  eighteen  12-inch  guns  on  lifts,  ten  10- 
inch  and  ten  8-inch  guns  on  disappearing  carriages,  forty-eight  12-inch 
mortars,  and  submarine  mines  to  be  operated  from  four  mining  case- 
mates; one  mining  casemate  is  completed. 

Under  an  allotment  of  $110,000,  from  the  appropriation  of  July  23, 
1892,  the   construction  of  emplacements  for   two  10-inch    guns  was 
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eommeuced  early  in  April,  1893,  and  continued  during  the  entire  season 
until  December,  when  work  had  to  be  stopped  for  the  winter. 

The  excavation  for  the  magazines  and  roadway  in  rear  of  the  battery, 
which  were  in  progress  at  the  beginning  of  the  iiscal  year,  w  as  contin- 
ued and  the  concreting  began  in  August.  The  magazines  for  both 
emplacements  were  completed  as  far  as  they  can  be  until  the  adoption 
of  a  service  disappearing  carriage.  Considerable  of  the  concrete  mass 
in  front  of  the  south  emplacement  has  been  put  in.  In  all  about  4,088 
cubic  yards  of  concrete  was  laid,  at  an  actual  cost  for  labor  and  material 
of  about  $4.95  per  cubic  yard.  The  sand  cost  $1.40  per  cubic  yard,  the 
cement  $1.15  per  barrel,  the  remainder  of  the  cost  being  made  up  by 
cost  of  labor  and  of  stone,  which  had  to  be  quarried  and  crushed  at  the 
site. 

Work  on  these  emplacements  was  resumed  this  season  in  April. 

Under  an  allotment  made  in  April,  1893,  the  construction  of  two 
mining  casemates  and  cable  galleries  was  commenced  June  1,  1893. 

Work  was  stopped,  because  of  cold  weather,  late  in  November,  1893, 
and  was  resumed  early  in  June,  1894.  It  is  expected  that  both  case- 
mates and  galleries  will  be  completed  during  the  present  season. 

Boston  Harbor,  Massachusetts, — Officer  in  charge,  Lieut.  Col.  S.  M. 
Manslield,  Corps  of  Engineers. 

The  approved  project  for  the  defense  of  this  harbor  contemplates,  for 
the  present,  an  armament  of  twelve  12-inch  guns  on  lifts,  fifteen  10  inch 
and  five  8-inch  guns  on  disappearing  carriages,  one  hundred  and  twenty- 
eight  12-inch  mortars,  and  submarine  mines  to  be  operated  from  four 
mining  casemates.  *  Two  mining  casemates  have  been  completed. 

Four  emplacements  for  10-inch  guns  have  been  commenced.  No  work 
has  been  done  at  one  emplacement  during  the  year;  at  a  second,  the 
masonry  has  been  carried  as  far  as  can  be  until  the  adoption  of  a  serv- 
ice carriage;  at  a  third,  the  masonry  is  carried  up  to  the  level  of  the 
crown  of  the  arches  of  the  magazines.  For  these  last  two,  nearly  all 
of  the  sand  and  concrete  stone  which  will  be  needed  has  been  collected 
and  stored.  The  masonry  of  the  fourth  emplacement  is  w^ell  advanced ; 
the  casemate  of  the  rapid-fire  gun  opposite  it  was  completed,  and  the 
new  earth  embankments  of  the  emplacement  have  been  essentially 
completed. 

The  embankments  and  sodding  of  a  battery  for  sixteen  mortars  were 
essentially  completed  and  one  platform  well  advanced.  The  construc- 
tion of  a  third  mining  casemate  was  commenced  during  the  latter  part 
of  June,  1893,  under  an  allotment  of  $27,000.  I'he  masonry  of  the 
casemate  and  its  entrance  gallery,  and  about  250  feet  of  the  cable 
gallery,  were  completed.  About  7,500  cubic  yards  of  sand  embank- 
ment was  built. 

Xarragansett  Bay,  Rhode  Island, — Officer  in  charge,  Capt.  W.  11. 
Bixby,  Coq)s  of  Engineers,  with  JSecond  Lieut.  W.  W.  Harts,  Corps  of 
Engineers,  under  his  immediate  orders;  Division  Engineer,  Col.  U.  L. 
Abbot,  Corps  of  Engineers. 

The  approved  project  for  the  defense  of  tliis  bay  contemplates  an 
armament  of  ten  12-inch  guns  on  lifts,  six  10-ineh  and  four  8-inch  guns 
on  disappearing  carriages,  eighty  12-inch  mortars,  and  submarine  mines 
to  be  operated  from  two  mining  casemates. 

Funds  were  allotted  September  21  and  October  2G,  1892,  for  the  con- 
struction of  the  two  mining  casemates;  one  is  now  practically  com- 
pleted and  the  other  is  ready  for  the  construction  of  its  ccmcrete  walls. 

yeic  York  Harbor,  Ncic  York, — Officers  of  the  Corps  of  Engineers  in 
charge:  Lieut.  Col.  H.  M.  Eobert,  with  First  Lieut.  W.  P.  Craighill  as 
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assistant  since  November  20,  1893;  Lieut.  Col.  G.  L.  Gillespie,  with 
First  Lieut.  J.  G.  Warren  as  assistant  until  December  26,  1893,  and 
Second  Lieut.  R.  McGregor  since  that  date;  and  Lieut.  Gol.  W.  R.  King. 

The  projects  for  the  defense  of  both  the  southern  and  eastern  entrances 
to  this  harbor  contemplate,  for  the  present,  an  armament  of  twenty-one 
12-inch  guns  on  lifts,  fifteen  10-inch  and  nine  8-inch  guns  on  disappear- 
ing carriages,  one  hundred  and  seventy-six  12-inch  mortars,  and  sub- 
marine mines  operated  from  five  mining  casemates;  all  of  the  mining 
casemates  are  completed. 

Lieut.  Col.  Robert  reports  little  has  been  done  to  the  four  emplace- 
ments for  8-inch  guns,  the  completion  of  which  awaits  the  adoption  of 
a  gun  carriage. 

The  fireproof  storage  building  for  submarine  mining  materials  has 
been  completed,  except  laying  a  concrete  flooring,  introducing  machinery 
for  handling  the  materials,  and  a  few  minor  details.  Details  of  the  cost 
of  this  building  are  giv«n  in  Appendix  !No.  1. 

Lieut.  Col.  Gillespie  reports  as  follows :  The  mechanism  for  the  south- 
lift  of  gun-lift  battery  No.  1  for  two  12-inch  guns  has  been  completed, 
erected,  and  tested  with  five  service  rounds  with  satisfactory  results. 
The  lift  now  awaits  its  carriage,  which  is  expected  to  be  delivered  this 
autumn.  The  entrance  doors  have  been  hung  and  the  arrangements 
for  ammunition  service  completed.  The  mechanism  of  the  lifts  has 
been  cared  for  during  the  year  and  operated  from  time  to  time. 

The  work  of  construction  of  the  battery  and  its  hydraulic  mechanism 
is  now  completed,  and  the  mounting  of  the  second  gun  alone  remains 
to  make  it  ready  for  service. 

At  the  close  of  the  fiscal  year  the  masonry  and  sand  emplacement  of 
the  battery,  for  sixteen  12-inch  mortars  was  completed,  and  the  paving 
of  the  north  half  of  the  battery  was  completed.  The  sixteen  carriages 
were  in  place  and  thirteen  of  the  sixteen  mortars  mounted  thereon. 
The  remaining  three  mortars  are  at  the  battery  ready  for  mounting. 
All  the  slopes  have  been  sown  with  grass  seed. 

Five  experimental  shots  were  fired  from  one  of  the  mortars  to  test 
the  mortar  and  to  observe  the  efi'ects  on  the  slopes.  The  trial  was  sat- 
isfactory. 

Tlie  total  amount  of  masonry  in  the  completed  battery  will  be  29,931 
cubic  yards,  and  of  sand,  150,345  cubic  yards. 

The  torpedo  shed  is  completed,  and  a  large  portion  of  the  material 
recjuired  for  the  submarine  mining  defense  is  unpacked  and  stored. 

During  the  year  ending  June  30,  1894,  the  following  work  was  done 
on  one  emplacement  for  a  10-inch  gun  on  disappearing  carriage,  its 
adjacent  two  magazines  and  two  casemates  for  rapid-fire  guns: 

IJast  magazine, — The  excavation  was  made  for  the  foundation  of  the 
magazine,  entrance  gallery  and  ammunition  gallery  leading  to  gun 
enii)lacenient,  and  for  passage  leading  to  a  casemate  for  rai)id-fire  guns. 
The  masonry  for  the  magazine  and  gallery  walls  and  ceilings  was  com- 
pleted, and  the  earth  covering  init  on  and  sodding  begun. 

Second  magazine, — The  excavation  for  the  foundation  of  the  magazine 
and  for  the  passage  leading  to  second  casemate  for  rapid-fire  guns  was 
completed.  The  masonry  of  the  magazine  and  the  passage  is  also 
practically  completed. 

The  paving  of  magazines  and  galleries  remains  to  be  done,  and  a 
small  portion  of  the  superior  slope  of  the  second  set  of  magazines. 
The  grading  and  sodding  of  the  slopes  also  remain  to  be  done. 

A  plan  for  the  drainage  of  the  entire  battery,  of  which  this  emplace- 
ment is  part,  has  been  prepared. 
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The  total  quantity  of  excavation  to  June  30,  1894,  is  10,867  cubic 
yards,  being  the  entire  amount  required  for  the  two  sets  of  magazines. 
This  earth  has  all  been  used  in  the  magazine  covering  and  paiapet  of 
battery. 

The  total  quantity  of  masonry  in  place  is  10,362.4  cubic  yards,  at  an 
average  cost  of  $4,166  per  cubic  yard. 

Further  details  of  these  works  are  given  in  Appendix  ISTo.  2. 

Lieut.  Col.  King  reports :  The  work  on  the  three  emplacements,  two 
for  10-inch  and  one  for  an  8  inch  gun,  was  continued,  and  now  all  are 
comi)leted  as  far  as  they  can  be  carried  until  a  carriage  is  adopted. 
The  work  consisted  chiefly  in  laying  concrete,  earth  excavation,  embank- 
ment, and  sodding.  While  the  quantities  of  concrete  masonry  placed 
and  earth  excavated  are  about  the  same  as  last  year,  the  amount  of 
earth  embanked  is  about  three  times  as  great,  and  in  addition  to  this 
all  the  sodding  has  been  done  this  year,  though  the  total  expense  this 
year  was  less  than  that  of  last  year  by  $5,363.51*  This  is  partly  due 
to  some  of  the  materials  used  for  concrete  having  been  procured  at  a 
much  lower  rate  than  heretofore;  for  instance,  broken  granite  has  been 
delivered  alongside  the  wharf  for  $1.18  per  cubic  yard. 

The  mortar  battery  under  construction  is  so  situated  that  it  has  been 
necessary  to  blast  the  magazines  and  mortar  pits  from  solid  rock,  and 
this  rock  excavation  has  constituted  an  important  item  of  the  work. 
Only  the  entrances  to  the  western  pits  remain  to  be  excavated.  The 
concrete  work  on  magazines  and  passageways  was  continued.  Sand 
for  constructing  embankments  was  brought  from  a  distance,  there 
being  no  surplus  earth  at  the  site.  About  half  of  the  filling  is  com- 
pleted. The  work  of  constructing  platforms  for  four  mortars  is  well 
advanced,  and  the  anchoring  bolts  are  set.  Three  platforms  are  ready 
for  the  lower  roller  paths  of  the  carriages.    Four  carriages  are  on  hand. 

Philadelphia^  Pa, — In  charge  of  Maj.  C.  W.  Raymond,  Corps  of 
Engineers;  Division  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

No  work  other  than  that  of  preservation  and  repair  of  fortifications 
was  carried  on.  An  act  of  Congress  approved  January  6,  1893, 
authorized  the  sale  of  land  in  the  vicinity  of  Fort  Mifflin,  which  is 
within  the  limits  of  the  city  of  Philadelphia.  The  act  authorized  the 
Secretary  of  War  and  the  Secretary  of  the  Navy  to  sell,  at  such  price 
as  may  be  agreed  upon  by  the  Attorney-General  and  themselves,  and 
convey  to  the  International  Navigation  Company  so  much  of  certain 
land  lying  outside  the  dike  or  river  bank  eastward  of  the  fort  as  would 
not,  in  the  judgment  of  these  officials,  be  prejudicial  to  the  interests  of 
the  United  States,  the  sale  to  be  subject  to  such  conditions  as  they 
should  deem  proper  for  the  public  interest. 

A  board,  consisting  of  Maj.  C.  W.  liaymond.  Corps  of  Engineers; 
Civil  Engineer  C.  C.  Wolcott,  U.  S.  Navy,  and  Col.  Cecil  Clay,  chief 
clerk  of  the  Department  of  Justice,  was  appointed  to  consider  and 
report  upon  the  price  to  be  fixed  for  the  land  and  the  conditions  of  the 
sale  and  conveyance  deemed  proper  to  i)rotect  the  public  interest. 

The  board  recommended  that  the  deed  conveying  the  land  shall  con- 
tain a  clause  reserving  to  the  United  States  the  right  to  erect,  maintain, 
and  control  dikes  or  other  works  of  improvement  upon  the  property; 
to  remove  the  same,  and  to  occupy  and  use  so  much  of  the  property  as 
may  be  necessary  for  these  purposes  at  all  times;  and  also  a  clause  pro- 
hibiting the  occupation  of  the  proi)erty  in  any  manner  or  by  anything 
which  may  be  in  any  way  dangerous,  deleterious,  or  damaging  to  any 
other  property  of  the  United  States,  whether  adjoining  that  conveyed 
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or  ill  its  vicinity;  and  that  the  sum  of  $16,000  be  fixed  as  the  price  to 
be  paid  for  the  land  to  be  sold. 

The  report  of  the  board  is  to  be  found  in  Appendix  No.  3. 

Washington^  1).  G. — In  charge  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of 
Engineers,  with  First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  under  his 
immecliate  orders  until  May  4,  1894;  Division  Engineer,  Col.  W.  P. 
Craighill,  Corps  of  Engineers. 

The  approved  project  of  defense  contemplates  emplacements  for  four 
12-inch  guns  on  lifts,  six  10-inch  and  three  8-inch  guns  on  disappearing 
carriages,  eight  12-inch  mortars,  and  submarine  mines  operated  froip 
two  mining  casements,  of  which  one  is  completed. 

The  construction  of  emplacements  for  two  10-inch  guns  was  contin- 
ued until  the  latter  part  of  September,  1893,  when  it  had  been  com- 
pleted as  far  as  it  was  possible  until  the  carriages  for  the  guns  are 
decided  upon. 

Hampton  RoadSy  Virginia. — In  charge  of  Maj.  C.  E.  L.  B.  Davis,  Corps 
of  Engineers,  with  First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  under 
his  immediate  orders  until  May  4,  1894;  Division  Engineer,  Col.  W.  P. 
Craighill,  Corps  of  Engineers. 

The  approved  project  of  defense  contemplates,  for  the  present,  five 
12-inch  guns  on  lilts,  ten  10-inch  guns  on  disappearing  carriages, 
thirty-two  12-inch  mortars,  and  submarine  mines  operated  from  two 
mining  casemates,  of  which  one  is  completed.  Emplacements  for 
three  10-inch  guns  have  been  completed  as  far  as  can  be  done  until  the 
carriages  to  be  used  are  decided  upon. 

Savannah,  Ga, — In  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers; 
Division  Engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

Funds  were  allotted  February  20.  1894,  for  the  construction  of  one 
mining  casemate,  which  is  now  in  progress. 

Fensacohty  Fla, — In  charge  of  Ca})t.  P.  M.  Price,  Corps  of  Engineers, 
until  March  3, 1894,  and  after  that  date  in  charge  of  Capt.  F.  A.  Mahan, 
Corps  of  Engineers;  Division  Engineer,  Col.  C.  B.  Oomstock,  Corps  of 
Engineers. 

Funds  for  one  mining  casemate  were  allotted  August  28,  1893.  The 
work  was  commenced  and  completed  during  the  year;  its  cost  was 
$8,012.39. 

fSari  Francisco  Harbor^  Galifornia, — Officers  in  charge.  Col.  G.  H. 
Mendell,  with  Second  Lieut.  C.  A.  F.  Flagler  under  his  immediate 
orders,  and  Lieut.  Col.  W.  II.  H.  Benyaurd,  with  First  Lieut.  C.  L. 
Potter  under  his  immediate  orders,  all  officers  of  the  Corps  of  Engineers. 

The  api)roved  in^oject  of  defense  contemplates,  for  the  present, 
eighteen  12-in('h  guns  on  lifts,  twenty-three  10-inch  and  thirteen  8-incli 
guns  on  disappearing  carriages,  fifteen  12-inch,  five  10-inch,  and  six 
8-inch  guns  on  nondisappearing  carriages,  one  hundred  and  forty-four 
12-inch  mortars,  and  submarine  mines  operated  from  seven  mining 
casemates. 

Two  mining  casemates  are  completed,  and  two,  while  incomplete, 
can  readily  be  completed  while  in  use. 

Col.  Mendell  has  charge  of  the  construction  of  emplacements  for 
three  10-inch  guns  on  disappearing  carriages  and  for  three  12-inch 
guns  on  nondisappearing  carriages,  and  of  a  battery  for  sixteen  12-inch 
mortars. 

The  emplacements  are  as  yet  unfinished,  though  it  is  expected  that 
two  platforms  and  carriages  will  be  ready  during  the  coming  fiscal 
year.  One  hundred  and  ten  feet  of  connecting  roadway  was  built;  the 
top   surfaces  of  six  magazines  were   plastered  and  painted  with  a 
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bitnnnnous  paint,  making  them  waterproof.  There  remain  to  be 
done:  Filling  gaps  in  parapets,  estimated  to  require  1,107  ysirds  of  con- 
crete; finishing  terrepleins  and  platforms;  covering  tbe  top  surfaces 
of  masonry  with  a  layer  of  asphalt,  and  furnishing  elevating  machinery 
for  three  emplacements  and  overhead  travelers  for  six. 

Ground  was  broken  on  the  mortar  battery  in  April,  1893.  During 
the  last  fiscal  year  the  excavation  of  the  battery  was  finished;  the 
rooms  and  passages  were  built,  plastered,  and  j)ainted  with  bitumen; 
floors  of  artificial  stone  laid  ii\  all  the  rooms  and  passages,  except  one 
passage.  The  masonry  structure  was  covered  with  earth,  sodded  or 
planted  in  grass,  completing  the  fill,  except  about  400  cubic  yards. 

The  mortar  pits  were  excavated  and  the  retaining  walls  of  the  slope 
were  built.  Two  platforms  were  laid  in  granite,  and  some  work  done 
on  two  other  platforms.  The  electric-light  system  was  put  in  working 
order  and  conduits  for  firing  wires  were  placed.  Gates,  doors,  windows, 
and  ventilators  were  put  in  i)lace.  It  is  expected  that  the  battery 
proper,  with  its  sixteen  platforms,  Avill  be  completed  the  present  year. 

Detaik  relating  to  these  batteries  are  given  in  Appendix  No.  4. 

Under  an  allotment  of  $72,000,  made  November  0, 1892,  from  appro- 
priation of  July  23,  1892,  Lieut.  Col.  Benyaurd,  in  February,  1893, 
commenced  the  construction  of  emi)lacements  for  two  12-inch  guns  on 
uondisappe<aring  carriages.  During  the  past  year  the  concrete  work 
on  these  two  emplacements  was  completed  as  far  as  contemplated. 
A  layer  of  asphaltum,  with  an  average  tliickuess  of  about  4  inches,  was 
placed  upon  the  top  of  the  emplacements;  the  magazine  doors  were 
made  and  hung;  the  outside  work  was  plastered  and  a  coat  of  hard 
finish  placed  upon  the  interior  walls;  the  floors  were  laid,  and  every- 
thing finished  except  the  machinery  and  the  plastering  of  the  hoisting 
room  and  elevator  shaft.  This  latter  work  will  be  done  when  arrange- 
ments are  made  for  putting  in  the  platforms,  preparatory  to  mounting 
the  guns;  of  three  platforms  one  is  exx)ected  to  be  built  this  year. 

Lieut.  Col.  Benyaurd  commenced  the  construction  of  a  mining  case- 
mate in  January,  1893,  and,  with  the  exception  of  a  few  minor  details, 
completed  it  the  fiscal  year  preceding  the  last.  During  the  last  year 
the  doors  were  made  and  hung,  the  steps  leading  to  the  casemate 
were  put  in  i)lace,  a  drain  was  put  in  on  top  of  the  work,  and  the 
slopes  weeded  and  cared  for. 

An  iron  folding  gate  was  placed  in  the  i)assageway  inside  the  outer 
door.  This  gate  can  be  locked  and  the  door  left  open  so  as  to  permit 
a  free  circulation  of  air  in  the  casemate.  The  casemate  is  completed, 
except  the  inside  woodwork  and  the  concrete  channel  for  the  cables 
outside  the  cable  gallery. 

The  act  approved  August  1, 1894,  appropriated  $400,000  for  the  con- 
struction of  gun  and  mortar  batteries,  and  $100,000  for  the  construction 
of  platforms.  The  former  amount  will  be  almost  wholly  applied  to 
commencing  the  construction  of  a  battery  for  three  12-inch  guns  on 
lifts  for  the  defense  of  Philadelphia,  and  of  two  emplacements  for  10- 
inch  disappearing  guns  for  the  defense  of  Pensacola. 

The  appropriation  of  $100,000,  with  tliat  of  $50,000  made  February 
18,  1893,  will  enable  all  the  04  platforms  to  be  built  in  the  mortar 
batteries  already  begun,  and  3  platforms  to  be  built  for  12-inch 
nondisappearing  guns.  Emplacements  for  two  12-inch  nondisapi)ear- 
ing  guns,  for  seventeen  10-inch,  and  five  8-inch  disappearing  guns  will 
all  await  platforms  by  the  end  of  the  fiscal  year;  and  additional 
emplacements  for  three  12-incli  guns  on  lifts  and  two  10-inch  guns  on 
disapi>earing  carriages  will  be  under  way.     Not  only  will  they  await 
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platforms,  but  the  emplacements  can  not  be  completed  until  the  plat- 
forms are  built.  The  platforms  are  anchored  by  bolts  to  masses  of  con- 
crete, and  it  is  important  that  the  lower  roller  paths  of  the  platforms 
should  be  on  hand  when  these  masses  are  put  in  place,  since  the  bolts 
are  embedded  in  the  concrete  work  and  must  be  ^accurately  placed  to 
receive  the  roller  paths.  Thus,  while  appropriations  are  made  for  the 
construction  of  guns  and  of  their  emplacements,  the  end  of  these 
appropriations  is  not  attained  so  long  as  no  money  is  available  for  the 
construction  of  carriages.  The  Ordnance  Department  has  a  disappear- 
ing carriage  which  has  been  proved  to  be  perfectly  adapted  to  the  8- 
inch  and  10-inch  guns.  Were  that  Department  authorized  and  provided 
with  funds  to  turn  out  carriages  of  the  type  referred  to,  there  would  then 
be  a  prospect  of  five  12-inch  guns  and  twenty  four  guns  of  10-inch  and 
8-inch  caliber  being  added  to  the  defenses  of  our  seacoast  and  capital. 
The  act  approved  August  1, 1894,  appropriated  $400,000  for  the  con- 
struction of  gun  and  mortar  batteries  and  $100,000  for  that  of  gun  and 
mortar  platforms.  From  these  appropriations  allotments  have  been 
made  as  follows: 

For  preparing  plans  and  estimates  of  certain  batteries  in  Portland  Harbor, 
Maine $1,200 

Completing  mortar  battery  in  Boston  Harbor,  Massachusetts 6,  400 

Commencing  a  battery  for  three  12-inch  guns  on  lifts  for  the  defense  of 
Philadelphia,  Pa../. 260,000 

Construction  of  three  emplacements  for  10  inch  guns  on  disappearing  car- 
riages for  the  defense  of  Pcusacola  Harbor,  Florida 105,000 

Unallotted 27,400 

400,  000 

For  completing  the  mounting  of  16  mortars  in  battery  for  the  defense  of 

Boston  Harbor,  Massachusetts 24,  000 

Same  for  32  mortars  for  the  defense  of  New  York  Harbor,  New  York 21, 000 

Same  for  16  mortars  and  for  one  12-inch  gun  on  nondisappeariug  carriage 

for  the  defense  of  San  Francisco  Harbor,  California 29,  641 

Unallotted 25,359 

100,000 
PRESERVATION    AND    REPAIR   OF   FORTIFICATIONS. 

An  act  approved  February  18,  1893,  appropriated  the  sum  of  $45,000 
to  be  applied  to  the  preservation,  etc.,  of  works  for  which  there  was  no 
special  appropriation.  Such  works  number  about  75.  In  other  words, 
the  amount  appropriated  averages  about  $600  per  work,  or  about 
enough  to  pay  for  one  custodian  at  each  place,  provided  all  was  devoted 
to  that  puri)ose,  and  was,  in  fact,  less  than  one-halfof  what  the  officers 
in  charge  of  different  works  estimated  as  necessary. 

During  the  year  11  new  platforms  were  constructed  and  2  platforms 
repaired  to  enable  artillery  target  practice  to  be  had  or  continued;  case- 
mates, buildings,  revetments,  sewers,  fences,  and  sea  walls  were  repaired. 
As  authorized  by  law,  part  of  the  expense  of  the  clerical  force  of  this 
office  was  met  from  this  appropriation,  and  fort-keepers,  when  needed, 
were  paid  from  it. 

Last  fiscal  year  was  marked  by  numerous  and  severe  storms,  no  less 
than  seven,  which  occasioned  considerable  damage.  At  two  places  it 
was  estimated  that  the  cost  of  repair  would  amount  to  more  than  two- 
thirds  of  the  sum  appropriated.  But  funds  were  not  even  available 
for  comi)leting  the  modification  and  the  construction  of  platforms  for 
artillery  practice,  so  the  damage  due  to  storms  could  not  be  repaired. 

For  the  i)resent  fiscal  year  the  sum  of  845,000  was  again  appropri- 
ated, an  amount  far  too  small  for  meeting  urgent  demands. 
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SITES  FOB  FORTIFICATIONS. 

Fort  Mc Clary  Reservationj  Maine, — By  act  approved  January  23, 

1893,  Congress  authorized  the  Secretary  of  War  to  convey  to  school 
district  numbered  twelve  of  Kittery,  Me.,  a  certain  described  portion  of 
this  reservation  in  exchange  for  other  land,  and  appropriated  $900  for 
the  necessary  expenses,  and  for  the  purpose  of  fitting  the  new  site  for 
the  accommodation  of  the  schoolhouse,  and  of  moving  the  said  school- 
house  to,  and  putting  it  up  on,  the  said  new  site.  The  transfer  of  the  sites 
was  accomplished  by  deed,  dated  June  22, 1893,  from  the  inhabitants  of 
the  school  district  numbered  twelve  of  Kittery,  Me.,  to  the  United 
States,  and  by  deed,  dated  December  4, 1893,  from  the  Secretary  of  War 
to  the  inhabitants  aforesaid. 

Contract  has  been  made  for  preparing  the  new  site  and  moving  the 
schoolhouse  and  establishing  it  thereon  for  $575.  At  the  close  of  the 
fiscal  year  the  foundation  on  the  n^w  site  was  ready  for  the  building. 

Cushings  Island^  Portland  Harbor^  Maine. — The  project  for  the 
defense  of  Portland  Harbor  contemplates  the  establishment  of  batter- 
ies on  this  island.  The  owners  demanded  more  for  the  site  than  was 
thought  to  be  a  reasonable  price,  and,  as  authorized  by  the  act  approved 
-August  18,  1890,  condemnation  proceedings  were  brought,  looking  to 
the  acquisition  of  about  33.4  acres  of  land.  The  matter  was  taken  up 
by  the  United  States  district  court  in  December,  1893,  and  an  award 
of  $112,240  was  made.  This  was  accepted  by  the  Government  and  the 
payments  were  made  early  in  June,  1894,  excepting  one  item  of  $9,000 
due  the  company  owning  a  hotel  adjoining  the  property  taken,  this 
amount  being  in  compensation  for  certain  easements  holdover  the  land 
taken.  The  hotel  company  at  first  declined  to  settle  on  the  basis  of  the 
award,  claiming  that  by  an  appeal,  proposed  to  be  taken,  a  larger  sum 
could  be  recovered  from  the  United  States,  but  has  recently  decided  to 
accept  the  amount  awarded.    The  cost  of  this  site  is  $112,423.60. 

G rovers  Cliffy  Boston  Harbor^  Massachusetts. — Condemnation  pro- 
ceedings were  in  progress  at  the  commencement  of  the  fiscal  year  for 
the  acquisition  of  such  parts  of  the  sites  as  could  not  be  obtained  by 
agreement  with  the  owners. 

While  the  legal  proceedings  were  in  progress  offers  of  compromise  were 
received,  and  having  been  approved  by  the  Secretary  of  War,  the  dis- 
trict attorney  on  March  9, 1894,  by  direction  of  the  Attorney-General, 
discontinued  the  suits,  as  "a  good  title  has  been  obtained  to  all  the 
land  for  the  Government." 

The  total  area  acquired  in  this  vicinity  is  50.3  acres,  and  at  a  cost  of 
$270,642.79.  But  some  buildings  which  it  was  necessary  to  have 
removed  from  the  sites  were  sold  at  auction  for  $7,045,  so  the  net  cost  of 
the  property  was  $263,597.79. 

SuUivans  Island,  Charleston  Harbor,  South  Carolina, — The  Secretary 
of  War  informed  the  governor  of  the  State  of  South  Carolina,  April  3, 

1894,  that  the  project  for  the  defense  of  this  harbor  contemplated  the 
erection  of  three  batteries  on  this  island,  and  requested  his  cooperation 
in  obtaining  the  passage  of  an  act  by  the  legislature  of  the  State 
ceding  the  title  to,  and  jurisdiction  over,  the  sites  of  these  batteries  to 
the  United  States.  Section  355,  Revised  Statutes,  forbids  the  expend- 
iture of  public  money  upon  sites  for  fortifications  to  be  built  by  the 
United  States  until  the  title  to,  and  the  jurisdiction  over,  the  same  are 
in  the  United  States. 
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SEA   WALLS   AND   EMBANKMENTS. 

Islands  in  New  York  Ilarbor,  in  charge  of  Lieut.  Col.  H.  31.  Eobert, 
Corps  of  Engineers. 

Bedloes  Island. — The  sea  wall  lias  been  in  need  of  repairs  for  a  num- 
ber of  years  and  Las  suffered  severely  from  storms  during  the  year, 
particularly  from  that  of  April  11,  1894,  and  its  condition  is  now  such 
that  the  process  of  deterioration  would  go  on  at  a  rapidly  increasing 
rate  in  succeeding  storms.  These  repairs  have  therefore  been  ordered, 
and  the  cost  will  be  defrayed  in  part  from  the  appropriation  for  pres- 
ervation and  repair  of  fortifications.  About  580  linear  feet  of  new 
wall  is  r3<|uired  to  complete  the  circuit  of  the  island,  at  an  estimated 
cost  of  $25,000. 

Oovernors  Island, — During  the  past  year  the  riprapping  of  the  foun- 
dations of  the  walls  was  completed,  the  pointing  of  the  masonry  walls 
was  finished,  the  embankment  back  of  the  west  sea  wall  was  pro- 
tected by  covering  it  with  broken  stone  for  a  vridth  of  12  feet,  and  the 
old  engineer  landing  near  Castle  Williams  was  extended  and  repaired. 

The  project  for  sea  walls  on  this  island  is  completed,  and  no  further 
appropriation  is  needed  for  that  work  at  present. 

l)avids  Island, — The  sea  wall,  054  feet  long,  completed  iu  1890,  and 
its  embankment  are  in  good  condition.  Slight  repair  to  the  embank- 
ment is  needed  where  heavy  storms  have  washed  away  part  of  the 
earth. 

A  survey  of  the  shores  of  the  island,  made  in  June,  1891,  to  prepare 
estimates  of  cost  of  other  needed  sea  walls  upon  this  island,  showed 
that  protection  is  needed  at  the  west  shore,  north  of  the  coal  dock.  A 
suitable  sea  wall  with  embankment  at  this  place  is  estimated  to  cost 
$30,000. 

Estimates  for  other  sea  walls  were  also  presented,  but  they  are  not 
deemed  of  as  pressing  importance  as  this  one. 

Defenses  of  Baltimore,  Md, — Col.  W.  P.  Craighill,  Corps  of  Engi- 
neers, in  charge.  The  sea  wall  of  Fort  McHenry  is  in  need  of  exten- 
sive repairs,  the  cost  of  which  is  estimated  at  not  less  than  $10,000. 

WATER   SUPPLY   AT   FORT   MONROE,   VIRGINIA. 

Officer  in  charge,  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  with 
First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  under  his  immediate  orders 
until  May  4,  1894;  Division  Engineer,  Col.  W.  P.  Craighill,  Corps  of 
Engineers. 

The  supply  of  water  is  dependent  upon  rain  water  stored  in  cisterns 
and  water  of  inferior  quality  pumped  through  iron  pipes  from  across 
Mill  Creek.  Aii  adequate  supply  of  wholesome  water  within  the  limits 
of  the  fortification  should  be  obtained,  if  possible.  The  act  of  February 
24,1891,  api)ropriated  §6,000  for  an  artesian  well,  but  this  amount  is 
not  deemed  sufficient  to  sink  a  well  to  a  de])th  thought  necessary. 
A  brief  account  of  i)revious  attempts  at  sinking  artesian  wells  and  a 
resume  of  information  collected  during  the  fiscal  year  ending  June  30, 
1893,  are  given  in  Appendix  0  A  of  the  report  of  the  Chief  of  Engineers 
for  that  year.  The  local  officer  recommends  an  appropriation  of  $14,000 
additional  to  the  $0,000  already  appropriated. 
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ESTIMATES   OF    APPROPRIATIONS   REQUIRED   FOR   1895-^96. 

For  constraction  of  tlpin  and  mortar  batteries,  to  be  applied  to  cmplace- 

luentH.  and  platforms,  and  mounting  guns  and  mortars $1,  000, 000 

For  purchase  of  land  for  fortifications 250, 000 

For  protection,  preservation,  and  repair  of  fortifications 85, 000 

For  preparation  of  plans  for  fortifications 5, 000 

For  sea  walls  and  embankments 65, 000 

For  artesian  ^Yell  at  Fort  Monroe,  Va 14, 000 

For  purchase  of  submarine  mines  and  necessary  appliances  to  operate 

them  for  closing  the  channels  leading  to  our  principal  seaports 50,  000 

For  needful  casemates,  cable  galleries,  etc.,  from  which  to  operate  sub- 
marine mines • 50, 000 

1,519,000 
THE  BOARD  OF  ENGINEERS. 

The  Board,  as  at  iiresent  constituted,  consists  of  tlie  following  officers 
of  the  Corps  of  Engineers:  Col.  Henry  L.  Abbot,  Col.  C.  B.  Comstock, 
Lieut.  Col.  Henry  M.  Robert,  and  Lieut.  Col.  G.  L.  Gillespie. 

Col.  G.  H.  Mendell,  Corps  of  Engineers,  is  also  a  member  (ff  the 
Board  when  it  is  acting  upon  matters  pertaining  to  defensive  works 
on  the  Pacific  coast;  and  Col.  W.  P.  Craighill,  Corps  of  Engineers,  is  a 
member  of  the  Board  when  it  is  considering  subjects  relating  to  defen- 
sive works  in  the  southeast  division. 

The  Board  htis  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  P]ngineers,  and  the  following  is  a  brief 
summary  of  the  reports  rendered  thereon : 

1893,  July  7.  On  gun  platform  for  8-inch  nondisappearing  carriage. 
August  5.  On  diameter  of  holes  for  hold-down  bolts  for  platforms 

for  S-inch  nondisap*pearing  carriage. 

August  23.  On  sites  at  Fort  Monroe  for  platforms  for  8-inch  barbette 
B.  L.  rifle. 

August  23.  On  Senate  bill  No.  54,  for  bridge  across  the  Hudson  River 
between  New  York  City  and  New  Jersey. 

August  23.  On  mining  casemate  and  cable  gallery  at  Fort  Pickens, 
Fla. 

August  24.  On  Senate  bill  No.  296,  authorizing  the  construction  of 
bridges  over  the  Hudson  River  betweeu  New  York  and  New  Jersey. 

September  12.  Detailed  plans  for  the  defense  of  Baltimore,  Md. 

September  13.  On  modifications  of  plans  for  emplacement  for  seven 
10-inch-gun  battery  at  Fort  Hamiltcm,  N.  Y. 

October  14.  On  repairs  rendered  necessary  at  Fort  Sumter,  S.  C,  on 
account  of  damage  by  storms. 

October  14.  On  retention  in  service  of  Mr.  Jay  Stone,  chief  clerk  and 
stenographer  to  the  Board. 

October  16.  On  the  use  of  iron  beams  in  place  of  concrete  arches  in 
gun-lift  battery  consti'uction. 

October  14.  On  permanent  platforms  for  10-inch  and  12-inch  nondis- 
appearing barbette  carriages. 

October  28.  On  the  Payne  auto-mobile  torpedo. 

November  2.  On  hold-down  bolts  for  mortar  carriages. 

November  15.  On  Mr.  E.  Kind's  device  for  constructing  forts  and 
war  vessels. 

November  15.  On  the  use  of  a  positive  lock  for  hold-down  bolts  for 
mortar  carriages. 

December  18.  Detailed  plans  for  the  defense  of  Mobile,  Ala. 

1894,  January  29.  Detailed  plans  for  the  submarine  mine  defense  of 
Philadelphia,  Pa. 
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February  15.  On  acquisition  of  land  for  the  defense  of  Key  West, 
FJa. 

March  C.  Detailed  plans  for  the  defense  of  the  mouth  of  the  Cape 
Fear  River  and  Wilmington,  N.  C. 

l^Tarch  6.  Detailed  i)lans  for  the  submarine  mine  defense  of  the 
mouth  of  the  Cape  Fear  River  and  Wilmington,  N.  C. 

March  13.  t)n  modification  of  plans  for  2gun  battery  at  Portland 
Head,  Maine. 

March  22.  On  a  uniform  plan  for  firing  mortars  in  seacoast  batteries, 
accompanied  by  a  memorandum  by  Col.  Abbot  on  firing  arrangements 
for  the  typical  mortar  battery. 

April  3.  Detailed  plans  for  the  defense  of  Key  West,  Fla. 

April  5.  Detailed  plans  for  the  defense  of  Philadelphia,  Pa. 

April  24.  On  modification  of  plans  for  5-gun  battery  emplacement  at 
Fort  Wadsworth,  N.  Y. 

April  25.  On  acquisition  of  land  for  the  defense  of  Key  West,  Fla. 

In  the  performance  of  the  duties  of  the  Board  The  following  i)ersonaf 
examinations  were  made: 

Under  the  orders  of  the  Chief  of  Engineers,  dated  September  14, 1893, 
the  Board  made  an  inspection  of  the  defensive  sites  at  New  Castle,  Del., 
Delaware  City,  Finns  Point,  and  Fort  Delaware. 

Under  the  orders  of  the  Chief  of  Engineers,  dated  December  13, 1893, 
the  Board  made  an  inspection  of  the  defensive  sites  at  Wilmington, 
N.  C,  and  at  the  mouth  of  the  Cape  Fear  River. 

Under  the  orders  of  the  Chief  of  Engineers,  dated  December  13, 1893, 
the  Board  made  an  inspection  of  the  defensive  sites  at  Key  West,  Fla. 

Under  the  orders  of  the  Chief  of  Engineers,  dated  March  8, 1894,  the 
Board, made  an  inspection  of  sites  for  the  defense  of  San  Diego,  Cal., 
of  the  mouth  of  the  Columbia  River,  and  of  Puget  Sound. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  individ- 
ual members  of  the  Board  have  been  otherwise  engaged,  as  follows: 

1.  Col.  Henry  L.  Abbot,  the  i>resident  of  the  Board,  has  continued 
as  Division  Engineer  of  the  Northeast  Division;  as  president  of  the 
Board  to  establish  harbor  lines  for  the  harbor  of  New  York  and  its 
adjacent  waters,  and  as  member  of  the  Board  of  Ordnance  and  Forti- 
fication. He  has  also  served  as  president  of  a  board  for  the  examina- 
tion of  officers  of  tlie  Corps  of  Engineers  with  a  view  to  promotion;  as 
president  of  a  board  to  consider  and  report  on  proposed  docks  at  Squaw 
Island,  Niagara  River,  and  under  instructions  from  the  Chief  of  Engi- 
neers, dated  July  30, 1892,  June  30, 1893,  and  March  1, 1894,  has  inspected 
the  engineering  works  in  the  charge  of  Lieut.  Cols.  Robert,  Hains,  Gil- 
lespie, Smith,  Mansfield,  and  King,  Corps  of  Engineers,  as  well  as  those 
of  the  six  district  officers  of  the  Northeast  Division. 

2.  Col.  C.  B.  Comstock  has  served  as  Division  Engineer  of  the  South- 
west Division;  avS  member  of  the  Board  of  Visitors  to  the  U.  S.  Engi- 
neer School;  as  president  of  the  Mississippi  River  Commission;  as 
member  ot*  the  board  to  establish  harbor  lines  for  the  harbor  of  New 
York  and  its  adjacent  waters;  as  member  of  the  board  to  establish 
harbor  lines  for  the  port  of  Philadelphia;  has  been  a  member  of  a 
board  to  make  investigation  as  to  certain  bridges;  as  member  of  a 
board  to  consider  and  report  on  proposed  docks  at  Squaw  Island, 
Niagara  River;  as  member  of  a  board  for  the  examination  of  Engi- 
neer officers  with  a  view  to  promotion ;  and  has  been  a  member  of  a 
general  court-martial. 

3.  Lieut.  Col.  Henry  M.  Robert  has  been  the  disbursing  officer  of  The 
Board  of  Engineers.     He  has  conducted  the  various  works  of  river  and 
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harbor  improvement  and  fortifications  under  his  charge,  and  has  served 
as  a  member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer  School ;  as 
a  member  of  the  board  for  establishment  of  harbor  lines  for  the  har- 
bor of  New  York  and  its  adjacent  waters,  and  of  Stamford  Harbor, 
Connecticut,  and  as  member  of  a  board  for  examination  of  officers 
of  the  Cori)S  of  Engineers  with  a  view  to  promotion.  He  is  also  charged 
with  the  supervision  of  the  construction  of  a  bridge  across  Nortons 
Creek,  Hempstead,  N.  Y. 

4.  Lieut.  Col.  G.  L.  Gillespie,  in  addition  to  conducting  the  various 
works  of  river  and  harbor  improvement  and  of  harbor  defense  with 
which  he  was  charged  during  the  year,  has  continued  to  serve  as  a 
member  of  the  Board  of  Visitors  to  the  17.  S.  Engineer  School,  and  as 
a  member  of  the  harbor  line  boards  for  the  harbors  of  New  York,  and 
of  Stamford,  Bridgeport,  and  Norwalk,  Conn.  He  has  also  been  desig- 
nated to  represent  the  War  Department  at  the  Sixth  Congress  of 
Internal  Navigation  to  be  held  at  The  Hague,  Netherlands,  July  22 
to  2S,  1894. 

POST  OF  WILLETS  POINT,  N.  Y. — U.  S.  ENGINEER  SCHOOL — BATTALION 

OF  ENGINEERS — ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King.  Corps  of  Engineers. 

POST  OF  W^ILLETS  POINT,  N  Y. 

■ 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  23  commis- 
sioned officers  and  380  enlisted  men,  including  officers  and  noncom- 
missioned officers  of  the  general  staff,  student  officers,  and  enlisted 
men  of  the  Hospital  Corps.  This  is  a  gain  of  2  officers  and  45  enlisted 
men  in  strength  over  last  year's  report. 

U.  S.  ENGINEER  SCHOOL. 

During  the  year  3  engineer  officers  and  4  line  officers  completed  the 
course,  and  1  artillery  and  4  infantry  officers,  who  have  completed  the 
laboratory  duty,  are  still  engaged  in  the  practice  work  of  planting  and 
operating  torpedoes,  which  will  be  completed  October  1,  1894.  First 
Lieut.  A.  B.  Shattuck,  Twenty-fifth  Infantry,  was  relieved  from  duty 
at  U.  8.  Engineer  School  May  2, 1894,  in  compliance  with  Special  Orders 
100,  Adjutant-General's  Office,  April  28,  1894. 

All  have  manifested  intelligence  and  interest  in  the  work  and  are 
entitled  to  certificates  of  proficiency  in  one  or  more  of  the  branches 
they  have  been  studying  and  practicing. 

BATTALION  OF  ENGINEERS. 

The  legal  strength  of  the  Battalion  of  Engineers  is  5  companies  of 
150  *  men  each,  with  a  sergeant-major  and  a  quartermaster-sergeant, 
and  is  officered  by  details  from  the  commissioned  officers  of  the  corps. 

The  present  strength  is  17  officers  and  4GG  enlisted  men.  • 

The  authorized  strength  of  Companies  A,  B,  and  C,  which  are 
stationed  at  Willets  Point,  is  133  men  each,  and  of  Company  E,  stationed 
at  West  Point,  N.  Y.,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  152,  and 
the  total  gain  liOO,  making  a  net  gain  of  48  men. 

The  Battalion  of  Engineers  has  been  emi)loyed  during  the  year  at 
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eugineer,  x^onton,  aud  torpedo  drills,  infantry  drills,  ritie  practice,  and 
photography,  and  Company  E,  at  West  l^oint,  has  assisted  in  the 
instruction  of  cadets  in  military  engineering  and  ponton  drill. 

Of  the  5  companies  constituting  the  legal  strength  of  the  battalion,! 
company  at  i)resent  exists  only  on  paper.  In  time  of  threatened  danger 
to  our  seacoast,  engineer  troops  will  be  calleil  upon  to  prepare  the 
fixed  submarine  mining  defenses  of  our  harbors.  With  the  full  legal 
strength,  their  number  must  be  insufficient  for  this  work,  when  we 
consider  the  number  of  places  to  be  simultaneously  prepared.  Mining 
casemates  are  building,  several  are  completed;  but  the  necessary  force 
to  plant  the  mines  to  be  operated  from  these  casemates  does  not  exist. 
Some  slight  relief  may  be  obtained  by  restoring  each  and  every  com- 
pany to  its  full  legal  strength  of  150  men.  Supposing  this  done,  750 
men  is  but  a  small  nucleus  around  which  to  further  develop  engineering 
enlisted  strength  in  time  of  danger.  The  fifth  company  thus  restored 
to  an  active  existence,  one  of  the  others  sliould  bo  stationed  on  the 
Pacific  coast;  and  by  its  presence  there  valuable  time  would  be  saved, 
which  otherwise  would  be  devoted  to  the  transportation  of  the  com- 
pany across  the  continent,  when  that  coast  is  threatened. 

Among  the  recommendations  of  Lieut.  Col.  W.  E.  King,  Corps  of 
Engineers,  commanding  this  battalion,  is  one  to  increase  the  pay  of 
noncommissioned  ofhcers.  Especially  should  some  increase  be  given 
to  those  who  are  detailed  as  first  sergeants  of  companies;  and  8*^0  per 
month  for  the  first  two  years'  service,  with  increments  as  now  for 
additional  years  of  service,  would  not  be  excessivefor  this  class  of  non- 
commissioned officers.  Some  ideaof  the  intelligence  andduties  required 
of  tlumi  may  be  had  from  the  more  detailed  report  of  Lieut.  Col.  King, 
to  be  found  in  Appendix  No.  5. 

KNC;iXKER   DEPOT. 

The  engineer  depot  is  the  repository  of  tools  and  materials  for 
pontoon  bridges,  sieges,  torpedo  service,  and  instruments  for  surveys 
and  astronomical  work  upon  which  the  Corps  of  Engineers  may  be 
engaged. 

Some  tulditions  have  been  made  to  the  stock  of  pontoon  materials, 
and  those  on  hand  have  been  overhauled  and  repaired  when  necessary. 

Surveying,  astronomical,  and  electrical  instruments  have  been 
repaired  by  enlisted  men  detailed  for  the  puri)ose,  and  such  new 
instruments  as  were  needed  for  issue  to  ofiicers  in  the  field  have  been 
purchased  in  the  usual  manner. 

Torpedo  materials  have  also  been  procured  and  sent  to  such  points 
as  have  been  designated  for  storage. 

AlxMit  S4  miles  of  single  and  multiple  cable  for  torpedo  defense  has 
l)een  bonglit  and  alxmt  50  miles  of  it  lias  been  delivered. 

A  new  (M>ncrete  tank  for  storing  cable,  the  third  in  number,  has  been 
built  and  the  cable  is  now  being  stored  in  it. 

Exi)eriments  witli  explosiv(*s,  building  materials,  and  with  the  Sims 
Edison  tori)ed()  have  been  continued  during  the  year. 

Elinor  repairs  have  l)een  made  to  buildings,  and  the  engineer  models 
sent  to  the  World's  Columbian  Exi)ositiou  have  been  received  back, 
unpacked  and  ])ro])(»rly  arranged  and  lal)eled  in  the  model  building. 

Suitable  adilitions  liav<*  been  niad<;  to  the  l^ngineer  School  Library 
of  recent  books  on  military  and  civil  engineering  and  kindred  scien- 
tific subjects. 
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STATEMENT   OF   FUNDS. 

Congress  has  at  various  times  appropriated  as  follows: 

1.  For  cnirineer  depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending  Juno 

30,1894....- $11,000.00 

Expended  and  pledged 10,612.37 

2.  For  engineer  depot  at  AVillets  Point,  N.  Y.  (no  limit),  for  lireproof  store- 

house      16,000.00 

J  u)  J  1, 1894,  balance  unexpended  and  available 2, 931. 21 

3.  For  torpedoes  for  harbor  defense,  act  September  22, 1888 : 

July  1,  1893,  balance  unexpended 5,  000.  00 

July  1, 1894,  balance  unexpended  and  available •  5,  000. 00 

4.  For  torpedoes  for  harbor  defense,  act  March  2, 1889 : 

July  1,  1893,  balance  unexpended 18,362.87 

July  1,  1894,  balance  unexpeuded  and  available 0, 169. 03 

5.  For  torpedoes  for  harbor  defense,  act  August  18,  1890: 

July  1,  1893,  balance  unexpended • 24,  598. 85 

July  1, 1894,  balance  unexpeuded  and  available 23,  072. 60 

6.  For  torpedoes  for  harbor  defense,  act  February  24, 1891 :  • 

July  1,  1893,  balance  unexpeuded '. 83.  70 

7.  For  torpedoes  for  harbor  defense,  acts  March  2,  1889,  and  August  18, 

1890  (reallotment'S  for  purchase  of  submarine  cable) : 
July  1,  1893,  balance  unexpended 74,961.12 

8.  Board  of  Ordnance  and  Fortification,  act  February  24, 1891  (for  tele- 

graph line  between  Forts  Wads  worth  and  Hamilton,  N.  Y.) : 

September  12,  1893,  amount  allotted 1,  275. 00 

9.  For  engineer  depot  at  AVillets  Point,  N.  Y.,  for  the  fiscal  year  ending 

June  30, 1895 10,000.00 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1806,  for  the 
engineer  depot  at  Willets  Point,  K.  Y.,  the  following,  viz: 

1.  For  incidental  expenses  of  dejiot $5,  000. 00 

2.  For  purchase  of  materials  for  instruction  of  battalion 500.  00 

3.  For  purchase  and  repair  of  instruments 3,  000.  00 

4.  For  purchase  and  binding  of  professional  works  for  library 500.  00 

Total 9,000.00 

(See  Appendix  Ko.  5.) 

RIVER   AND   HARBOR    IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbor.^  were  prosecuted  during  the  last  fiscal  year  were  derived  from 
the  appropriations  by  the  river  and  harbor  act  approved  July  13, 1802, 
and  appropriations  in  the  sundry  civil  act  approved  March  3,  1803,  for 
certain  works  on  account  of  which  contracts  were  to  be  made  for 
completion  as  provided  in  the  acts  of  September  10,  1800,  and  eluly  13, 
1892,  and  such  balances  of  former  appropriations  as  were  available. 

A  brief  statement  derived  from  the  reports  of  the  officers  iu  charge 
of  the  several  works  hereinafter  given  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
the  amount  expended,  and  estimate  of  amount  required  for  its  comple- 
tion. 

Section  2  of  the  river  and  harbor  act  approved  Marc^h  2,  1867, 
requires  that  the  Secretary  of  War  shall  annually  submit  to  Congress 
a  full  estimate  of  the  entire  and  permanent  completion  of  each  river 
and  harbor  work,  and  of  the  amount  that  can  be  profitably  expended 
on  each  uncompleted  work  in  the  next  fiscal  year. 

Reports  are  appended  of  the  work  ac('omi)lislied  iu  the  removal  of 
wrecks  obstructing  or  endangering  navigation,  as  provi(!eiI  for  iu 
section  4  of  the  river  and  harbor  act  ajiproved  June  14,  1880,  and 
enlarged  by  provision  in  the  river  and  harbor  act  of  August  2,  1882. 
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Under  the  authority  given  to  the  Secretary  of  War  iii  section  12  of 
the  river  and  harbor  act  approved  Se^ptember  19,  1890,  harbor  lines 
have  been  established  at  the  following  localities:  Greenport  Harbor, 
Patohogue  lliver,  Harlem  River,  Westchester  Creek,  and  Niagara  River 
at  Squaw  Island,  New  York;  Shrewsbury  River  near  Sea  Bright,  N.J. ; 
Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.  J.;  Ohio  River 
between  Martins  Ferry  and  Bellaire,  Ohio;  Missouri  River  at  Kansas 
City,  Kans.,  and  Kansas  City,  Mo.;  Superior  Bay  and  Oconto  Harbor, 
Wisconsin;  Saint  Joseph  Harbor,  Michigan ;  San  Francisco  Bay  and 
Oakland  .Harbor,  and  Napa  River  at  Napa,  Cal.;  and  Everett  Harbor, 
Washington. 

Examinations  were  made,  whenever  required  by  the  committees  of 
Congress,  of  bills  authorizing  the  construction  of  bridges  upon  which 
the  views  of  the  War  Department  were  desired.  Of  the  bills  so  exam- 
ined, 32  originated  in  the  Senate  and  57  in  the  House  of  Representatives. 

During  the  fiscal  year  examinations  were  made  of  such  plans  and 
locations  as  were  submitted  by  parties  interested  of  bridges  proposed 
to  be  built  over  navigable  waters  subject  to  the  approval  of  the  Secre- 
tary of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement  is 
given  of  the  action  had  in  such  cases. 

Under  sections  4  and  5  of  the  river  and  harbor  act  approved  Septem- 
ber 19, 1890,  persons,  corporations,  or  associations  owning  or  controlling 
bridges  over  navigable  waterways  of  the  United  States,  which  are 
unreasonable  obstructions  to  the  free  navigation  of  such  waters,  after 
being  given  a  reasonable  opportunity  to  be  heard,  have  been  notified 
to  so  alter  the  bridges  as  to  render  navigation  through  or  under  them 
reasonably  free,  easy,  and  unobstructed.  In  each  case  the  changes 
required  to  be  made  were  specified  in  the  notice,  and  reasonable  time 
was  prescribed  in  which  to  make  them.  A  detailed  statement  of  the 
cases  io  given  further  on  in  this  report. 

Reports  made  in  compliance  with  the  requirements  of  section  2  of  the 
river  and  harbor  act  of  July  5,  1884,  and  section  4  of  that  of  August  5, 
1880,  of  instances  in  which  piers,  breakwaters,  or  other  works  built  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied, 
pv  injured  by  a  corj^oration  or  an  individual,  will  be  found  in  Appendix 
A  A  A. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook  the  works,  as  follows: 

West  of  the  Rocky  Mountains:  Pacific  Division,  Col.  George  H. 
Mendell.  East  of  the  Rocky  Mountains:  Northeast  Division,  Col. 
Henry  L.  Abbot;  Southeast  Division,  Col.  William  P.  Craighill;  South- 
west Division,  Col.  Cyrus  B.  Comstock;  Northwest  Division,.  Col. 
Orlando  M.  Poe. 

South  Fofis  of  the  Mississippi  River. — During  the  fiscal  year  ending 
June  30,  1894,  the  legal  channel  was  maintained  at  the  head  of  the  pass 
and  through  the  jetties  at  its  mouth ;  but  during  a  period  of  fifteen  days 
such  channel  was  not  maintained  through  the  pas^'.  itself. 

ATLANTIC    COAST   AND    GULF   OF   MEXICO. 

IMPROVEMENT    OF  RIVERS   AND  HARBORS   IN  MAINE  AND  NEW  HAMP- 
SHIRE. 

This  district  was  in  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers. 

1,  ISt,  Croix  River,  Maine, — An  examination  and  survey  of  the  St. 
Croix  Kiver  were  made  under  the  provisions  of  the  river  and  harbor 
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act  of  August  11,  1888,  aud  the  reports  on  same  were  published  in  the 
Annual  Kei)ort  of  the  Chief  of  Engineers  for  1890  (page  4G3).  The 
available  depth,  at  mean  low  water,  over  the  shoals,  w^as  found  to  be 
from  ().5  to  9.5  feet,  and  in  the  upper  part  of  the  harbor  at  Calais  but 
1.5  feet.  The  channel  was  also  narrow.  In  the  report  on  the  survey  it 
was  proposed  to  obtain  a  channel  12  feet  deep  at  mean  low  tide,  with  a 
general  width  of  200  feet,  but  narrowed  to  150  and  100  feet  at  the  upper 
end.  Such  an  improvement  would  enable  steamboats  to  reach  landings 
at  the  upper  end  of  the  harbor,  and  would  allow  large  lumber  vessels 
to  fully  load  at  the  wharves,  instead  of  having  to  drop  downstream 
about  4  miles  to  complete  their  cargoes. 

An  appropriation  of  $35,000  was  made  by  act  approved  September 
19,  1890,  coupled  with  the  proviso  "  that  the  Government  of  the  Domin- 
ion of  Canada  shall  expend  a  like  sum  in  the  improvement  of  said  river.'' 

No  work  has  yet  been  done,  pending  action  by  the  Dominion  Govern- 
ment, and  none  of  the  appropriation  has  been  expended. 

July  1,  1893,  balance  nnexpended $35, 000. 00 

July  1,  1894,  balance  unexpended *  35,  000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 245, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  ^nd 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  1.) 

2.  Lubec  Channel^  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  tide,  and 
but  2  feet  at  low  water  of  spring  tides. 

The  project,  adopted  in  1879  and  subsequently  modified,  was  for  a 
channel  275  feet  wide,  300  feet  wide  in  the  bends,  and  12  feet  deep  at 
mean  low  tide. 

The  expenditures  to  June  30,  1893,  amounted  to  $108,954.42. 

The  expenditures  during  the  fiscal  year  just  ended  were  26  cents, 
making  the  total  expenditures  to  the  close  of  the  year  $168,954.08. 

At  the  close  of  the  fiscal  year  1891  the  project  had  been  practically 
completed,  aud  no  work  has  been  done  since. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  an  examination  of  Lubec  Channel  was  made,  and  the  report  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891 
(page  616). 

July  1,  1893,  balance  nnexpended $45. 58 

June  30,  1894,  amount  expended  during  tiscal  year .26 

Jnly  1,  1894,  balance  unexpended 45.  32 

Amount  appropriated  by  act  of  August  17,  1894 5,  000.  00 

Amount  available  for  fiscaf  year  ending  June  30,  1895 1 5,  045.  32 

(See  Appendix  A  2.) 

o.  Moosahec  Bar^  Maine. — Before  the  improvement  was  commenced 
the  entrance  at  the  eastern  end  of  Moosabec  Keach  was  difiicult,  the 
channel  being  crooked,  with  ledges  on  eitlier  hand.  Tins  direct  entrance 
was  obstructed  by  a  bar,  on  which  the  depth  was  only  about  6  feet  at 
mean  low  tide. 


*The  act  of  August  17,  1894,  authorizes  the  Secretary  of  AVar,  in  bis  discretion,  to 
expend  this  amount  in  tbe  improvement  of  Lubec  Channel. 
t  To  this  must  be  added  the  amount  transferred  from  ISt.  Croix  Kiver. 
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Tlie  project,  adopted  in  1881,  provided  for  a  channel  14  feet  deep  at 
mean  low  tide  and  not  less  than  200  feet  wide  throngh  the  bar  at  the 
eastern  entrance  to  the  reach.  In  1888  the  project  wasjBxtendfed  to 
provide  for  widening  the  14-foot  channel  to  300  feet,  for  removal  of 
ledges  obstructing  the  channel,  and  for  the  construction  of  a  small 
breakwater  to  divert  cross  currents. 

The  expenditures  to  June  30,  1893,  were  $60,793.G5.  At  that  date 
the  300  foot  channel  had  been  completed  to  the  full  projected  width 
and  depth,  the  breakwater  had  been  built,  and  a  small  quantity  of 
ledge  had  been  removed. 

The  expenditures  during  the  past  year  amounted  to  $14,638.36. 

The  operations  consisted  in  excavation  of  1,047  cubic  yards  of  ledge 
obstructing  the  western  approach  to  the  dredged  channel,  making  a 
depth  of  16  feet  at  mean  low  tide.  The  price  was  $13.35  per  cubic  yard, 
measured  in  place. 

Another  contract  was  made  March  22, 1894,  for  continuing  the  removal 
of  ledge  in  the  western  approach  to  the  cliannel,  at  $13.25  j^er  cubic 
yard,  measured  in  place.  It  is  expected  to  remove,  under  this  contract, 
about  800  yards,  the  contract  to  be  completed  during  the  x>i'<^sent 
season.  Th#  work  was  commenced  in  May,  1894,  and  was  in  progress 
at  the  close  of  the  fiscal  year. 

The  benefits  derived  from  the  improvement  are  not  local,  the  thor- 
oughfare being  extensively  \ised  by  coastwise  vessels,  both  as  a  harbor 
of  refuge  and  as  a  sheltered  route. 

July  1,  1803,  balance  unexpended $24,  206.  35 

June  30,  1894,  amount  expended  during  liscal  year 14,  638. 36 

July  1,  1894,  balance  unexpended 9, 567. 99 

July  1,  1894,  outstanding  liabilities $300. 00 

July  1,  1894,  amount  covered  bv  .uncompleted  contracts 9,  000. 00 

9,300.00 

July  1,  1894,  balanro  available 267.99 

Amount  appropriated  by  act  of  Auj^ust  17,  1894 6,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6,267.99 

Amount  (estimated)  required  for  completion  of  existing  project 59,  000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25,  000.  00 
Submitted  iu  com])iiancc  with  recpiirements  of  sections  2  of  river  and 
harbor  act  of  1806  and  1867  and  of  sundry'  civil  act  of  March  3, 1893. 

(See  Appendix  A  3.) 

4,  Xarra(ji(a(/i(s  Rivcr^  Maine, — The  obstruction  to  navigation  consisted 
in  a  bar  at  the  mouth  of  tlio  river,  over  whicli  there  was  a  navigable 
deptli  of  less  than  0  feet  at  mean  low  tide,  and  less  than  4  feet  at 
extreme  low  tide. 

The  i)roject  for  improvement  is  to  dredge  a  channel  not  less  than  200 
feet  wide,  having  11  feet  depth  at  mean  low  tide  from  the  deep  water 
of  the  bay  to  Long  Point,  and  a  depth  of  9  I'eet  from  thence  to  the 
anchorage. 

The  expenditures  to  June  30,  1893,  amounted  to  827,543.72.  At  that 
date  there  liad  been  dredged  an  11-foot  channel  from  the  deep  water  in 
the  bay  in  toward  the  new  steamboat  wharf,  90  feet  wide,  with  a  space 
in  front  of  the  wharf  300  feet  wide.  From  the  new  steamboat  wharf  to 
the  old  one  near  Long  Toint  the  channel  was  100  feet  wide,  with  a  turn- 
ing basin  in  front  of  tlie  old  wharf  300  feet  wide. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
amcmnted  to  $15.08.     No  wor.k  was  in  progress  during  the  year.     Pro- 
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posals  for  dredging  were  opened  October  3,  1892,  and  again  November 
16, 1802,  but  each  time  all  bids  were  rejected,  the  prices  being  high. 
The  work  will  be  again  advertised^ 

July  1 ,  1893,  balance  unexpended $7,  456. 28 

J  uno  30,  1894,  amount  expended  during  fiscal  year 15..  68 

Jnly  1,  1894,  balance  unexpended 7, 440. 60 

Amount  appropriated  by  act  of  August  17,  1894 5, 000.  00 

Amount  availablo  for  fiscal  year  ending  Juno  30,  1895 12,  440.60 

j  Amount  (estimated)  required  for  completion  of  existing  project 10,  OOi).  00 

i  Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1896    10,  000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  4  ) 

o.  Breakwater  from  Mount  Desert  to  Porcupine  Island^  Bar  Harbor, 
Maine. — The  anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well  as 
the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas  from 
southerly  directions,  at  times  rendering  the  anchorage  insecure,  and 
the  landing  of  passengers  and  freight  at  the  wharves  difficult. 

The  original  project  was  to  construct  a  riprap  breakwater  in  a  direct 
line  from  Porcupine  Island  to  Dry  Ledge,  and  thence  to  within  a  sliort 
distance  of  Mount  Desert  Island.  The  direction  of  that  portion  west 
of  Dry  Ledge  was  afterwards  slightly  changed,  so  that  the  westerly 
end  of  the  breakwater  would  be  somewhat  farther  to  the  southward. 
In  January,  1893,  the  project  was  again  amended,  and  now  provides  for 
a  breakwater  on  the  direct  line  first  proposed,  but  somewhat  shorter, 
terminating  at  a  distance  of  about  600  feet  from  the  low-water  line  on 
Mount  Desert  Island,  reducing  the  estimated  cost  to  somewhat  more 
than  one-half  that  of  the  project  of  1890,  but  answering  all  needful 
requirements. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  amounted  to  $53,535.92.  At  that  date  the  part  of  the  breakwater 
between  Porcupine  Island  and  Dry  Ledge  had  been  completed,  and 
9,921  tons  of  stone  had  been  deposited  in  the  work  west  of  Dry  Ledge. 

The  expenditures  during  the  fiscal  year  just  ended  were  $47,534.00. 

At  the  close*of  the  fiscal  year  1893  work  was  in  progress,  under  con- 
tract, on  that  part  of  the  breakwater  west  of  Dry  Ledge.  The  contract 
was  completed  early  in  October,  1893,  the  entire  quantity  of  stone  deliv- 
ered under  the  contract  being  49,258  tons;  the  breakwater  west  of  Dry 
Ledge  was  at  that  time  completed  to  full  section  for  a  distance  of  325  feet. 

November  22, 1893,  a  contract  for  continuing  the  construction  of  the 
breakwater  was  made  with  William  S.  White  of  llockland,  Me.,  at  97 
cents  i)er  ton,  about  50,000  tons  of  stone  to  be  deposited.  The  con- 
tractor commenced  work  late  in  April,  1894,  and  at  the  close  of  the 
fiscal  year  about  one  half  the  amount  of  stone  covered  by  the  contract 
bad  been  deposited  in  place. 

July  1,  1893.  balance  imexpeiuled $90,  404.  08 

June  3^,  1894,  aniouut  expended  during  fiscal  year 47,  5:il.  60 

July  1, 1894,  balance  uuexi)ended 48,  929. 48 

July  1,  1894,  outstanding  liabilities $24,  450.  00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 24,  250.  00 

48,  700.  00 

July  1,  1894,  balance  avaHable 229.48 

Amount  appropriated  by  act  of  August  17, 1894 10,  000.  00 

Amou n t  availablo  for  fiscal  year  ending  June  30, 1895 10, '2'2V> .  \% 
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{Amount  (estimated)  required  for  completion  of  existing  project $260,200.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  ^ 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

See  Appendix  A  5.) 

6'.  Bagaduce  EiveVj  Maine. — The  Bagaduce  is  a  small  stream  that 
empties  into  Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the 
river  divides  into  two  branches,  one  called  Northern  Bay,  and  the  other 
South  Bay.  Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of 
water  of  about  700  acres  area,  the  bottom  of  which  for  the  greater  part 
is  bare  at  low  tide.  There  is  a  narrow  channel  that  runs  from  Bridges 
Point  to  Bowdens  Wharf,  which  had  a  depth  of  less  than  2  feet,  and  is 
obstructed  by  ledges  near  Winslowslsland.  The  South  Bay  is  obstructed 
by  ledges  at  Johnsons  Narrows.  A  project  for  the  improvement  of  the 
Northern  Bay  was  adopted  in  1890,  which  has  for  its  object  the  secur- 
ing of  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  tide,  from 
Bridges  Point  to  Bowdens  Wharf,  at  an  estimated  cost  of  $45,000.  It 
is  also  intended  to  remove  a  small  quantity  of  rock  obstructing  the 
southern  channel  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,875. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1893, 
amounted  to  $219.72.  • 

Theexpenditures  during  theyear  ending  June30, 1894,  were$ll,780.28, 
making  the  total  expenditures  $12,000. 

In  July,  1893,  the  work  of  dredging  the  channel  was  commenced, 
rnder  contract  with  Edgar  P.  Lovering,  and  was  continued  until  the 
latter  part  of  the  following  November,  wii en  the  funds  were  exhausted. 
Thirty  thousand  and  fifty-two  cubic  yards  of  material  was  dredged 
and  50GJ  tons  of  large  bowlders  w^as  removed.  The  channel  was 
dredged  "its  entire  length  for  a  width  of  40  feet,  but  the  full  project^ed 
depth  was  not  obtained  throughout.  There  is  now  an  available  depth 
of  about  2  feet  more  than  before  the  imi)rovenient  was  commenced. 

July  1,  1893,  balancre  unoxi)ended 11, 780. 28 

.June  30,  1894,  amount  expeiide<l  during  fiscal  year 11,  780. 28 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5.00 
00 


harl)or  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  AG.) 

7.  rvnohscot  River,  Maine. — Theimprovementof  the  Penobscot  Elver 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less 
than  150  feet  wide,  12  feet  deep  at  low  tide,  as  far  up  as  Bangor.  At 
that  time  the  channel  was  shoal  and  dangerous. 

At  IJangor  the  depth  did  not  exceed  about  6  feet  at  lowest  stages, 
and  navigation  was  obstructed  by  numerous  rocks  and  ledges.  The 
work  wascontinued  until  18<S0,  and  included  also  the  removal  of  obstruc- 
tions in  the  harbor  at  Bangor  and  at  Bucksi)ort,  tlie  expenditures 
aggregating  8198,000.  No  further  work  w^as  done  until  1884,  when 
a  project  was  adopted  for  widening  the  channel  at  Bangor,  and  for 
certain  improvements  in  the  river  below  near  Crosbys  Narrows,  at  an 
estimated  cost  of  $75,000.  While  this  work  was  in  progress  a  survey 
was  made,  under  the  river  and  harbor  act  of  1886,  from  Bangor  to 
Bucksport  Narrows,  and  a  project  was  submitted  for  securing  a  22-foot 
depth  between  Bucksport  and  \Vinter[)ort,  at  an  estimated  cost  of 
$305,000,  making  the  combined  cost  of  the  two  projects  $440,000.     The 
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act  of  September  19,1890,  appropriated  $25,000,  and  provided  for  dredg- 
ing near  Sterns  Mill. 

Another  survey  was  ordered  by  the  act  of  September  19, 1890,  which 
was  made,  and  the  report  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1892  (pp.  533-540). 

The  general  project  under  which  the  improvement  of  the  Penobscot 
River  is  now  being  carried  on  may  be  stated  as  follows:  To  widen  the 
channel  at  Bangor  to  300  feet  and  a  depth  of  11  feet  at  extreme  low 
tide;  to  widen,  straighten,  and  deepen  the  channel  near  Crosbys  Nar- 
rows and  near  Sterns  Mill  to  a'  depth  of  12  feet  at  extreme  low  tide, 
and  to  secure  a  channel  depth  of  22  feet  at  mean  low  tide  between 
Bncksport  and  Winterport,  the  estimated  cost  of  the  entire  work  being 
$440,000. 

This  estimate  includes  the  cost  of  the  jetties  at  Frankfort  Flats  and 
High  ETead,  in  order  to  contract  the  waterway  should  contraction  be 
necessary.  It  is  thought,  however,  that  as  the  deposit  of  sawdust  and 
mill  waste  into  the  river  has  in  a  large  measure  been  stopped,  and  as 
the  channels  at  these  places  were  obstructed  chiefly  by  this  material, 
the  contraction  works  may  not  be  necessary.  The  channel  at  Frankfort 
Flats  was  dredged  in  1890  to  22  feet.  Subsequently  it  filled  up  on  the 
sides  to  some  extent,  the  full  depth  in  mid-channel  being  maintained. 
A  recent  survey  shows  that  it  has  scoured  out  again,  and  there  now 
exists  a  navigable  channel  not  less  than  500  feet  wide,  and  22  feet  or 
more  in  depth  at  low  tide.  As  this  is  all  the  project  aims  at,  no  further 
works  of  any  kind  are  need.ed  at  Frankfort  Flats. 

The  channel  at  High  Head  which  had  deepened  in  18.91,  jfrom  natural 
causes,  subsequently  filled  up  to  some  extent,  so  that  it  .became  advis- 
able to  dredge  a  channel  the  full  depth  and  width  called  for  by  the 
project.  A  recent  survey  shows  that  it  has  deepened  again  so  that 
there  is  an  available  depth  of  22  feet  at  low  tide,  though  the  channel  is 
not  as  wide  as  it  should  be. 

If  the  dredging  now  in  progress  at  High  Head  gives  as  good  results 
as  that  at  Frankfort  Flats  has  done,  and  there  is  every  reason  to  believe 
that  it  will,  no  further  work  on  this  section  of  the  river  will  be  neces- 
sary. Under  any  circumstances  it  is  believed  that  any  filling  that  may 
take  place  in  the  future  will  be  but  temporary.  A  slight  spring  freshet 
will  clear  it,  as  it  has  done  at  Frankfort  Flats. 

The  construction  of  jetties  at  Frankfort  Flats  and  High  Head  should 
be  avoided  if  practicable^  on  account  of  their  great  cost. 

Under  the  circumstances  no  appropriation  is  asked  for  the  Penobscot 
River. 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  aggregated  $348,300,  and  the  expenditures  under  the  various 
jjrojects  to  the  same  date  amounted  to  $302,510.45.  The  results  were 
the  widening  and  deepening  of  the  channel  at  Bangor  from  a  depth  of 
6  feet  at  extreme  low  tide  to  11  feet,  for  a  width  of  300  feet;  the  removal 
of  rocks,  ledges,  and  other  obstructions;  the  removal  of  a  shoal  near 
Bucksport,  and  a  general  increase  in  depth  and  width  of  channels  from 
the  mouth  up  to  Bangor.     • 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
amounted  to  $16,754.32. 

The  operations  consisted  in  widening  the  channel  at  Bangor  to  the 
fall  width  of  360  feet,  which  was  completed  late  in  i^ovember,  1893. 
The  dredging  of  the  channel  to  22  feet  at  mean  low  tide  at  High  Head 
was  also  commenced,  and  was  in  x^rogress  at  the  close  of  the  fiscal  year. 

A  contract  for  the  latter  v'ork,  and  for  redredging  where  the  channel 
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has  slioaled  at  Bangor,  was  iiiadc  May  0, 1894,  all  the  work  to  be  done 
during  the  present  season. 

July  1, 1893,  balance  unoxpeiuled - $45, 789. 55 

Juno  30, 1894,  amount  expended  during  fiscal  year 16,  754. 32 

July  1, 1894,  balance  unexpended 29,  035. 23 

July  1, 1894,  outstanding  liabilities $500. 00 

Julv  1, 1894,  amount  covered  by  uncompleted  contracts 17,  025.  00 

17,525.00 

July  1, 1894,  balance  available • 1 . .     11, 510. 23 

(  Amount  (estimated)  required  for  completion  oi*  existing  project 290,  000. 00 

<  Submitted  in  comi)liance  Avith  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.) 

S.  Belfast  Harbor^  Maine, — Originally  the  harbor  was  not  deep 
enough  to  accommodate  the  commerce.  At  one  place  the  depth  was 
only  about  4  feet  at  mean  low  tide. 

In  1870  a  project  for  dredging  was  adopted,  and  the  work  was  com- 
pleted in  1871),  at  a  cost  of  $22,000.  Xo  more  work  was  done  until 
1890,  when  a  new  project  was  adopted  by  which  it  was  proposed  to 
dredge  a  cliannel  250  to  300  feet  wide,  and  15  feet  deep  at  mean  low 
tide,  from  the  deep  water  at  the  entrance  to  the  upper  harbor;  to 
dredge  an  area  on  the  north  side  of  the  harbor  to  a  depth  of  S  feet, 
and  to  dredge  an  area  on  the  south  side  of  the  channel  to  a  depth  of 
13  feet. 

The  total  expenditures  up  to  June  30,  1803,  were  $35,020.05.  At 
that  date  the  8-foot  dredging  had  been  completed,  and  the  dredging  at 
the  channel  of  entrance  was  in  progress. 

The  expenditures  during  the  last  fiscal  year  were  $9,973.95, 

Operations  during  the  year  consisted  in  dredging  the  channel  of 
entrance  under  contract.  Forty  thousand  and  forty  cubic  yards  of 
material — all  that  the  funds  would  allow — was  dredged,  making  the 
full  depth  of  15  feet  at  mean  low  tide  for  a  width  of  from  125  to  225 
feet. 

.lul y  1,  1893,  balance  unexjiended $9, 973. 9.5 

.June;  30,  1891 ,  amount  expended  during  liscal  year 9, 973. 95 

Amount  appropriated  by  act  of  August  17,  1891 8,  000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 24,  000.  00 
Amountthat  can  be  prolitably  expended  in  fiscal  year  ending  June. 30, 1896    24,  000.  00 
Submitted  in  complianc«^  ^vitli  requirements  of  sections  2  of  river  and 
harbor  acts  of  18()<)  and  1807  and  of  sundry  civil  act  of  Marcb  3,  1893. 

(See  Appendix  A  S.) 

!).  Camden  Harbor^  Maine, — Before  the  improvement  was  com- 
menced vessels  drawing  more  than  0  feet  could  not  reach  the  wharves 
at  low  tide. 

The  improvement  projected  is  to  dredge  an  area  at  Uie  eastern  i)art 
of  the  entrance  to  a  depth  of  12  feet  at  mean  low  tide;  to  dredge  a 
channel  on  each  side  of  the  harbor,  and  the  approach  to  the  same,  to  a 
dei)t]i  of  10  feet  at  mean  low  tide;  to  dredge  small  channels  at  the 
upper  end  of  the  harbor  to  a  depth  of  5  feet  at  mean  low  tide;  and, 
after  the  com])letion  of  the  above  items,  to  dredge  the  middle  ground 
of  the  harbor  to  the  same  depths  as  the  adjacent  channels. 

The  expenditures  under  the  present  project,  to  the  close  of  the  fiscal 
year  ending  June  30,  1893,  were  $11,04:1.03.     As  a  result  the  western 
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channel  had  been  dredged  to  a  depth  of  10  feet  at  mean  low  tide 
thronghout  its  entire  length,  including  the  approach,  the  latter  to  a 
width  of  125  feet,  and  the  channel  itself  to  a  width  of  100  feet. 

The  expenditures  during  the  last  fiscal  year  were  $11,934.28. 

Operations  duriugthe  year  consisted  in  completing  the^  dredging  of 
the  channel  of  entrance,  and  the  area  at  the  eastern  part  of  the  entrance, 
and  about  400  feet  of  the  10-foot  channel  on  the  eastern  side  of  the 
harbor.  After  the  dredging  was  completed,  11  large  bowlders  which 
obstructed  the  entrance  were  removed  by  hired  labor,  at  a  cost  of 
about  $550. 

Jaly  1, 1893,  balance  unexpended $11,958.07 

June  30, 1894,  omount  expended  dnring  fiscal  year 11,  934.  28 

July  1, 1894,  balance  unexpended 23.  79 

July  1, 1894,  outstanding  liabilities 10.  00 

July  1, 1894,  balance  available 13.79 

Amount  appropriated  by  act  of  August  17, 1894 12,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 12,  013.  79 

(Amount  (estimated)  required  for  completion  of  existing  project 25,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  9.) 

10.  Rockland  Harbor^  Maine. — The  location  of  Kockland  Harbor  is 
such  that,  besides  accommodating  its  own  commerce,  it  afibrds  a  con- 
venient refuge  for  large  numbers  of  coasting  vessels.  When  the  proj- 
ect for  a  breakwater  was  adopted  the  harbor  was  open  to  easterly 
storms,  the  anchorage  was  unsafe,  and  the  seas  often  broke  over  the 
wharves. 

Tlie  i)roject,  as  originally  adopted  in  1881,  provided  for  two  break- 
waters, one  starting  from  Southwest  Ledge  in  the  harbor  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640 
feet,  the  other  starting  from  Jameson  Point  and  extending  south- 
ward about  1,900  feet.  The  estimated  cost  was  $550,000.  The  top  of 
each  breakwater  was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended,  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  otlier 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
$6,10,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the 
second  breakwater  from  Southwest  I^edge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection.  The  estimated  co.st  of  the 
new  project  was  $032,500,  this  being  inclusive  of  the  part  already 
constructed.  * 

Tp  to  the  close  of  the  fiscal  year  ending  June  30,  1803,  there  had 
been  expended  on  the  breakwater  the  sum  of  8190,130.45,  and  about 
220,054  tons  of  stone  had  been  placed  in  position. 

The  above  expenditures  had  resulted  in  protecting  a  part  of  the  har- 
bor, giving  a  secure  harbor  of  refuge  for  many  vessels  that  trade  near 
this  i)ort. 

During  the  fiscal  year  ending  June  30,  1894,  the  ex])enditures  were 
|19,aj9.05. 

At  the  close  of  the  fiscal  year  1893  the  work  of  extending  the  break- 
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water  was  in  progress  under  a  contract  with  William  S.  White.  Oper- 
ations were  continued  until  the  close  of  August,  1893,  when  the  contract 
was  completed.  Thirty-seven  thousand  five  hundred  and  nineteen  tons 
of  stone  were  delivered  under  this  contract  in  all,  building  about  236 
linear  feet  of  breakwater.  A  small  beacon  was  constructed  to  mark  the 
end  of  the  work.  The  total  quantity  of  stone  deposited  in  the  break- 
water up  to  the  present  time  is  234,110  tons,  and  the  work  is  practically 
completed  to  a  point  2,451  feet  from  the  shore. 

July  1,  1893,  balance  unexpended $20,868.55 

June  30,  1894,  amount  expended  during  fiscal  year . . . : 19, 859. 05 

July  1,  1894,  balance  unexpended ., 1, 004. 50 

Amount  appropriated  by  act  of  August  17,  1894 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 31,  004. 50 


'Amount  fesiimated)  required  for  completion  of  existing  project 382,  500.  00 

Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  100,  000. 00 
Submitted  ir.  compliance  with  requirements  of  sections  2  of  river    and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  10.) 

11.  Kennebec  Birer^  Maine. — Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  the  foot  of  Swan  Island 
and  Gardiner  was  obstructed  by  slioals  near  Beef  Kock,  with  only  10 
feet  of  water  at  mean  low  tide,  by  dangerous  sunken  ledges  in  Love- 
joy  Narrows,  by  a  shoal  below  South  Gatdiner,  with  only  8  feet  on  it 
at  mean  low  tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steam- 
boat channel  to  the  west  of  Swan  Island  (at.  Hatchs  Rock)  was 
obstructed  by  a  shoal  over  which  there  was  only  7i  feet  of  water,  and  the 
channel  between  Gardiner  and  Augusta,  a  distance  of  6^  miles,  was 
obstructed  by  shoals  which  gave  only  a  navigable  depth  of  3J  feet  of 
water  in  low  summer  tides. 

Appropriations  were  made  at  various  times  between  1827  and  1852 
for  improving  the  river,  but  the  first  regular  project  was  adopted  in 
18()0,  and  was  for  removing  rocks  and  straiglitening  and  deepening  the 
ui)per  part  of  the  river.     The  estimated  cost  was  $50,000. 

In  1808  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
the  estimate  was  increased  to  $80,000.  In  1871  the  project  was 
extended,  the  additional  cost  being  estimated  at  $13,000,  making  the 
estimate  for  the  entire  project  $93,000.  It  was  again  extended  in  1872 
to  include  the  removal  of  ledges  in  Lovejoj^  Narrows,  at  an  additional 
estimated  cost  of  $30,603.  01.  This  project  was  modified  in  1873,  and 
as  modified  was  completed  in  1877. 

In  1881  a  project  was  ado[)ted  for  the  improvement  of  the  channel 
west  of  Swan  Island  and  near  the  north  end  of  it.  The  estimated  cost 
of  tliis  project,  which  was  completed  in  1883,  was  $20,500. 

The  river  and  liarbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augustit.  Tliis  survey  was  made  in  1887,  and  a 
project  submitted  for  the  further  improvement  of  the  river,  giving  12 
feet  clear  dei)th  at  low  tide  up  to  the  TJi)per  Sands  Bar,  near  South 
(Jardiner,  10  feet  from  thence  to  Hinckley  Shoal,  and  8  feet  from 
thence  to  Augusta,  together  with  an  improvement  of  the  steamboat 
channel  west  of  Swan  Island  to  9  feet  at  mean  low  tide.  The  esti- 
mated cost  of  this  project  was  $4:10,500,  which  estimate  was  subse- 
quently increased  to  $428,500. 

In  August,  1891*,  the  project  was  revised,  and  a  general  project  for 
the  improvement  adopted,  as  follows  :  For  a  channel  depth  of  13  feet 
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up  as  far  as  Sands  Island ;  12  feet  from  thence  to  Hinckley  Shoal,  and 
10  feet  from  thence  to  Augusta;  a  steamboat  channel  9  feet  deep  west 
of  Swan  Island,  and  tht^  removal  of  old  bridge  piers  at  Hallowell,  all 
the  above  depths  being  referred  to  mean  low  tide.  The  estimated  cost 
of  the  revised  project  is  $388,500. 

The  total  expenditures  for  the  river  up  to  June  30, 1893,  were 
$310,208.31). 

The  following  work  had  been  accomplished  :  The  channel  near  Beef 
Bock  had  been  improved  to  give  a  clear  depth  of  over  12  feet,  and  a 
training  wall  nearly  completed.  The  dangerous  rocks  in  Lovejoy  Nar- 
rows had  been  removed  to  a  depth  of  V^  feet,  and  the  channel  straight- 
ened. The  shoal  near  South  Gardiner  had  been  deepened  from  8  to  10 
feet,  the  ledge  at  Nehumkeg  had  been  removed  to  12  feet,  the  steam- 
boat channel  west  of  Swan  Island  had  been  deepened  to  9  feet,  and 
near  the  head  of  the  island  to  10  feet,  the  channel  between  Gardiner 
and  Augusta  had  been  deepened  to  6^  to  7  feet,  though  some  shoaling 
had  since  taken  place,  and  the  old  piers»of  the  bridge  at  Hallowell  had 
been  removed.  A  jetty,  about  1,500  feet  long,  had  been  built  at  Upper 
Sands  Bar. 

The  expenditures  for  the  year  ending  June  30,  1894,  have  been 
$48,760.78. 

Dredging,  under  contract,  was  in  progress  until  the  last  of  October, 
1893.  Ninety-two  thousand  three  hundred  and  seventy-eight  cubic 
yards  of  material,  in  all,  was  dredged  under  this  contract,  making  a 
depth  of  12  feet  at  mean  low  tide  at  Upper  Sands  Bar,  Gardiner, 
Browns  Island,  and  Hinckley  Lower  Shoal,  and  10  feet  at  mean  low 
tide  at  Hinckley  Upper  Shoal. 

Excavation  of  ledge  to  15  feet  at  mean  low  tide  at  Lovejoy  Narrows 
was  in  progress  during  the  season  of  1893  until  the  27th  of  November, 
when  work  was  suspended  for  the  winter.  At  the  date  of  suspension 
about  611  cubic  yards  of  rock  had  been  taken  out,  or  nearly  one-third 
the  total  quantity  contemplated  by  the  contract. 

The  excavation  was  resumed  early  in  May,  1894,  and  was  in  progress 
at  the  close  of  the  fiscal  year. 

The  deposit  of  stone  in  the  Beef  Kock  Jetty,  which  was  in  progress 
at  the  close  of  the  fiscal  year  1893,  was  finished  early  .in  August. 

The  stone  deposited  in  this  way  (luring  the  summer  of  1893  amounted 
to  0,044  tons,  practically  completing  the  jetty. 

J  uly  1, 1893,  balance  unexpended $85, 141.  61 

June  30,  1894,  amount  expended  during  fiscal  year 48,  760. 78 

Julv  1,  1804,  balance  unexpended 36,380.83 

July  1,  1894,  outstanding  liabilities $1,261.92 

Julv  1,  1894,  amount  covered  by  uncompleted  contracts 15,899.25 

17,161.17 

July  1,  1894,  balance  available 19,219.66 

Amount  appropriated  by  act  of  August  17, 1894 50,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 69,219.66 

{Amount  (estimated)  required  for  completion  of  existing  project 113,  500.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  11.) 

12.  Rarraseeket  River,  Maine. — The  act  approved  March  3, 1881,  pro- 
vided that  a  survey  be  made  of  this  river.    The  survey  was  made  in 
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July  of  that  year,  and  a  report  subinittM  in  December  by  the  engineer 
of  the  district. 

The  river  empties  into  Casco  Bay  at  Stockbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stockbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
no  obstruction  to  navigation. 

From  Westons  Point  up  to  Freeport  Landing,  a  distance  of  4,500 
i'eet,  the  depth  diminishes  so  that  for  the  greater  part  of  the  distance 
the  bottom  of  the  river  is  3J  feet  out  of  water  at  mean  low  tide.  The 
rise  and  fall  of  tides  here  is  9  feet.  The  project  recommended  in  1881 
was  the  dredging  of  a  channel  'not  less  than  00  feet  wide  and  3  feet 
deep  at  mean  low  tide  up  to  Freeport,  and  a  turning  basin  180  feet  wide 
at  the  head  of  the  channel.  The  estimated  cost  of  the  improvement 
recommended  was  .<?  13,000. 

>i'o  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the 
improvement  was  submitted  January  4,  1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  dei)thof  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide.  The  estimated  cost  of  the  project  was 
830,000. 

!No  work  had  been  done  up  to  the  close  of  the  fiscal  j-ear  ending  June 
30,  1893.  The  expenditures  had  been  §47.80.  Proposals  for  doing  the 
work  were  oi)ened  October  3,  1892,  and  again  November  10,  1892,  but 
in  each  case  the  prices  were  considered  high  and  all  the  bids  were 
rejected. 

The  expenditures  during  the  year  ending  June  30, 1894,  were  $609.20, 
making  the  total  expenditures  $717. 

J^ids  for  doing  all  the  dredging  covered  by  the  existing  i)roject  were 
agtiin  invited,  and  were  oi)encd  September  30,  1893.  A  contract  was 
made  with  Moore  &  Wright,  of  Portland,  Me.,  at  17^  cents  per  cubic 
yard,  the  work  to  be  done  during  the  present  season. 

.Inlv  1,  1S93,  bahuicc  uiioxpcihUmI $25,952.20 

J uiio  'SO,  1894,  amount  expeiuled  during  liscal  .year 669.  20 

.Inly  1,  1891,  balanco  uncxpondcd 25,283.00 

July  1,  1894,  outstanding  liabilities j|53(K).00 

July  1,  1894,  amount  covered  bv  uneomi)Ieted  contracts 24,000.00 

24,300.00 

July  1,  1804,  balanco  available ...  983.00 

Amount  aj^jrojiriatcd  by  act  of  August  17,  1894 5,  000.  00 

Amount  available  for  liscal  year  ending  June  !)(»,  l8iT) 5,  983. 00 

(See  Appendix  A  12,) 

j:-J.  Vorlland  JIarbo>\  Maine. — The  eiitranie  to  the  main  ])nrt  of  the 
harbor  of  Portland  or  the  anchorage  has  always  been  good,  but  prior  to 
the  iuiprovenients  made  by  the  Government  the  ai)proach  to  the  inner 
har])or  Avas  obstructed  by  a  shoal  known  as  the  middle  ground,  over 
which  the  depth  was  only  from  S  to  10  feet  at  mean  low  tide,  while 
between  it  and  Stamford  Ledge  the  greatest  avaihible  depth  was  only 
10  feet.  I>esides,  the  best  i)art  of  the  wharf  front  of  the  city  was 
exposed  to  the  swell  from  the  Athuitic,  which  sometimes  made  it  dan- 
gerous for  vessels  to  lie  at  the  docks,  and  the  (lei)th  ahnig  this  front 
was  in  some  j)laces  as  little  as  i  feet,  making  a  part  of  it  unavailable 
for  commercial  purposes. 
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The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  183G. 
It  was  completed  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undertaken  by  authority  of  act  of  Congress  of  1868. 
The  project  was  at  that  time  to  excavate  a  channel  300  feet  wide 
through  the  southern  slope  cf  the  middle  ground  to  a  depth  of  20  feet 
at  mean  low  tide,  and  the  removal  of  the  bar  oft'  the  Grand  Trunk 
whaives  to  the  same  depth. 

In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  rt  was  again  amended  so  as  to  provide  for  a  width 
of  500  feet. 

In  1872  the  improvement  of  Baek  Cove  was  added  to  the  project, 
and  in  December  of  that  year  the  project  was  further  amended  by  pro- 
viding for  the  dredging  of  the  inner  harbor  up  to  the  harbor  commis- 
sioner's lines  to  a  depth  of  16  feet.  By  1876  all  the  contemplated 
improvements  had  been  executed  except  some  dredging  in  the  inner 
harbor. 

In  1881  Congress  made  an  appropriation  for  the  further  improvement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire  removal 
of  the  shoal  known  as  the  middle  ground,  at  an  estimated  cost  of 
$160,000.    The  project  was  completed  in  1885. 

In  1886  theBoard  of  Trade  of  Portland  asked  for  the  further  improve- 
ment of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  1886  this 
project  was  adopted,  the  estimated  cost  being  $135,000.  This  is  the 
project  now  in  process  of  execution. 

The  total  amount  expended  on  the  harbor  up  to  June  30,  1893,  inclu- 
sive of  all  works  of  improvement,  was  $551,336.43.  These  expenditures 
resulted  in  giving,  by  means  of  the  breakwater,  partial  protection  to 
vessels  at  the  lower  wharves,  and,  by  means  of  dredging,  an  available 
depth  to  navigation  of  29  feet  at  mean  low  tide — a  depth  sufficient  to 
accommodate  the  largest  class  of  ocean  steamers. 

The  exi)enditures  during  the  year  ending  June  30,  1894,  have  been 
$385.22. 

No  work  was  done  during  the  year.  In  February,  1894,  the  project 
was  amended  to  cover  the  widening  of  the  upper  end  of  the  29-foot 
channel,  and  the  opening  of  a  25-lbot  channel  to  connect  the  deep 
water  in  the  lower  part  of  the  harbor  with  that  in  the  upper  part. 

A  contract  was  made  May  12, 1894,  for  doing  the  new  work,  amount- 
ing to  about  150,000  cubic  yards  of  dredging,  to  be  commenced  July 
15,  1894. 

July  1,  1893,  balance  unexpended $25, 140.  G2 

June  30,  185M,  amount  expended  during  fiscal  year 385.  22 

July  1,  1894,  balance  unexpended 24, 755.  40 

July  1,  1894,  outstanding  liabilities $200.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 23,  G25.  00 

23,825.00 

July  1,  1^,  balance  available 930.40 

(iSee  Appendix  A  13.) 

14.  Channel  in  Back  Covc^  Portland^  Me, — Before  any  work  was 
done  toward  improving  Back  Cove  there  existed  no  channel,  properly 
considered  as  such.  Only  the  rudiments  of  an  ohl  channel  existed, 
and,  for  the  most  part,  even  this  was  nearly  dry  at  lou^  tide. 

The  first  project  adopted  had  ibr  its  object  the  dredginjj  of  a  chan- 
nel, 100  feet  wide  and  8  feet  deep  at  mean  low  tide,  from  Turkeys  Bridge 


32     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

to  the  ^'  stone-shed  ^vhai  ves/'  The  estimated  cost  ^vas  $10,000.  The 
project  was  completed  in  1874. 

A  survey  was  made  in  1886,  and  a  new  project  adopted,  having  in 
view  tlie  widening  of  tlie  channel  to  300  feet  and  deepening  it  to  12 
feet  at  mean  low  tide,  with  a  turning  basin  at  the  upper  end.  The 
estimated  cost  was  8180,000.  This  project  is  now  in  process  of  execu- 
tion. 

The  expenditures  under  the  existing  project  to  the  close  of  the  fiscal 
year  ending  June  30, 1893,  amounted  to  $76,330.  21.  At  that  date  the 
channel  liad  been  extended  for  a  distance  of  about  1,400  feet  to  a  width 
of  160  feet  J  about  1,400  feet  to  a  width  of  165  feet,  and  the  remaining 
lengtli  to  a  width  of  90  feet,  with  a  turning  basin  400  feet  wide  at  the 
upper  end,  all  to  the  depth  of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  were 
8204.  92.    Practically  no  work  was  done  during  the  last  fiscal  year. 

A  contract  was  made  January  11,  1894,  for  dredging  to  the  extent  of 
about  110, 000  cubic  yards,  the  work  to  be  done  during  the  present 
season. 

July  1,1893,  balance  unexpended. $19,919.79 

J  une  30,  1894,  amount  exi)ended  during  liecal  year 204. 92 

Jul V  1, 1891,  balance  unexpended 19, 714. 87 

July  1, 1894,  out8tandin«r  liabilities $200.00 

July  1, 1894,  amount  covered  bv  uncompleted  contracts 15,  620.  (H) 

15. 820. 00 

July  1,1894,  balance  available 3,894.87 

Amount  api)ropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 23,  894. 87 

Amount  (estimated)  required  for  completion  of  existing  project 63,750.00 

Amount  tbat  can  be  profitably  expen<led  in  fiscal  yearending  J  une  30, 1896    50,000.00 
JSubmittcd  in  comi)liance  'svitb  requirements  of  sections  2  of  river  and 
barbor  acts  of  18()G  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  14.) 

15.  Saco  Birevj  Maine. — The  first  work  done  on  the  Saco  River  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers, 
phicing  beacons  or  buoys,  and  removing  obstructions.  Prior  to  this 
the  depth  ot  water  on  the  bar  was  only  about  13  feet  at  mean  low  tide, 
while  niiicli  of  the  river  was  deeper.  The  entrance  was  also  dangerous 
in  rough  weather,  and  the  numerous  projecting  rocks  and  ledges  in  the 
river  proper,  in  connection  with  the  swift  currents,  made  its  navigation 
dangerous. 

In  18()()  a  phin  was  i)roposed  for  the  improvement  of  the  mouth  of 
th<'  river,  and  a  project  adoi)ted  in  1807.  The  project  was  for  the  con- 
struction of  a  breakwater  at  the  mouth  of  the  river,  the  removal  of 
sunken  rocks,  and  the  rebuilding  of  some  of  tlie  most  important  piers, 
against  which  vessels  might  drift  without  damage.  The  i)roject  was 
ccmipleted  in  187»3  at  a  cost  of  J?l()9,27r). 

Nothing  more  was  dcme  on  the  Saco  until  188»^  when  a  resurvey  of 
the  breakwater  was  made  and  a  new  project  submitted  for  raising  and 
repairing  it,  and  extending  it  out  to  Shar])S  Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885,  and  a  project  submitted  for  the  improve- 
ment of  the  river  proper  from  its  mouth  to  the  head  of  navigation.  In 
188G  and  1888  appropriations  were  made  for  repairing  and  raising  the 
breakwater,  and  for  improving  the  river.    In  1890  the  two  i)roject8 
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were  combined,  so  that  the  one  now  in  process  of  execution  is  for 
improving  the  Saco  Eiver,  including  the  breakwater,  and  the  construc- 
tion of  a  jetty  opposite  the  same. 

The  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1893,  were  $291,697.29,  and  resulted  in  removing  the  dangerous  ledges, 
in  constructing  piers  to  prevent  vessels  from  being  swept  on  the  rocks, 
in  constructing  a  substantial  breakwater  on  the  north  side  of  the 
entrance,  and  the  construction  of  a  jetty  on  the  south  side  of  the 
entrance  to  contract  the  channel  way  with  a  view  to  obtaining  a  greater 
depth  over  the  bar. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  were 
$15,364.53,  which  have  been  applied  to  extending  the  jetty  on  the  south 
side  of  the  entrance,  and  to  the  construction  of  two  small  jetties  at 
Cow  Island,  which  latter  were  completed  in  November,  1893. 

The  jetty  on  the  south  side  of  the  entrance  has  been  extended  to  a 
point  about  4,500  feet  from  the  shore,  and  the  effect  has  been  to  obtain 
deeper  water  than  formerly,  though  the  projected  depth  has  not  yet 
been  fully  secured. 

The  jetties  at  and  near  Cow  Island  have  in  a  measure  caused  a  deep- 
ening of  the  channel,  but  it  is  proposed  to  dredge  about  50,000  cubic 
yards  of  material  from  the  channels  at  Factory  Island,  and  at  and  near 
Cow  Island. 

July  1, 1893,  balance  unexpended $30, 077. 71 

June  3iO,  1894 ,  amount  expended  during  fiscal  year 15,  364. 53 

Julv  1, 1894,  balance  unexpended 14,  713. 18 

July  1, 1894,  outstanding  liabilities 2,487.47 

July  1, 1894,  balance  available 12,225.71 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 22, 225. 71 

{Amount  (estimated)  required  for  completion  of  existing  project 62,  500.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A 15.) 

16.  York  Harbor,  Maine.^A  survey  of  York  Harbor  was  made  in 
August,  1884,  in  compliance  with  the  requirements  of  the  river  and 
harbor  act  of  July  5,  1884,  and  a  project  suggested  having  for  its 
object  the  widening  of  the  channel  in  three  bends  where  the  width  did 
not  exceed  75  feet  and  where  the  tidal  currents  are  very  strong.  At 
the  i)oints  referred  to  the  channel  was  to  be  widened  by  dredging  to 
10  feet  at  mean  low  tide,  that  being  about  the  ruling  depth  in  the 
river.  The  estimated  cost  of  the  improvement  was  $25,000.  It  was 
found  that  the  prices  on  which  the  estimate  was  based  were  too  low,  so 
that  in  1887  the  estimate  was  increased  to  $30,000. 

In  1888  the  estimate  was  again  revised,  as  some  of  the  material  to 
be  removed,  which  was  supposed  to  be  gravel  and  bowlders,  proved  to 
be  solid  ledge.    The  estimate  that  year  was  §44,000. 

The  total  expenditures  up  to  June  30,  1893,  were  835,023.94.  These 
expenditures  resulted  in  widening  and  straightening  the  channel  at 
the  bends,  giving  much  better  facilities  to  navigation  and  rendering  it 
more  safe.  Before  the  imx)rovements  were  begun  the  channel  was  very 
crooked  and  difficult  to  navigate  on  account  of  the  swift  currents. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  were 
♦8,976.06,  exhausting  the  funds. 

ENG  94 3 
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During  June  and  July,  1S03,  under  contract,  5,878  cubic  yards  of 
material  was  dredged  at  tlie  entrance  and  12,143  in  the  harbor  basin, 
removing  the  shoal  at  the  entrance  and  Avidening  the  channel  width  in 
the  harbor  basin  to  about  225  feet. 

The  appropriation  of  1802,  which  was  for  comideting  the  improve- 
ment, having  been  expended,  the  project  is  n^garded  as  completed. 

July  1 ,  1893,  balance  nuexiieiuled $8, 976. 06 

June  30,  l^iU,  amount  expended  during;  iiscal  yoar 8,976.06 

(See  Apx)endix  A  1(5.) 

17.  Bellami/  River ^  Neic  Hampshire, — A  survey  was  made  of  the 
Bellamy  Jviver  in  1887,  and  a  project  of  imi)rovement  suggested  at  an 
estimated  cost  of  $28,000. 

The  project  is  to  secure  a  channel  50  feet  wide  and  5  feet  deep  at 
mean  low  tide  from  tlie  mouth  of  the  river  up  to  Sawyer's  Mill,  at 
Dover.  Tlie  rise  and  fall  of  the  tide  being  about  7  feet,  a  high-water 
navigation  of  12  feet  will  be  secured. 

The  above  jn-oject  was  adopted  in  1888  and  its  execution  is  now  in 
progress. 

Tlie  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  have  been  819,(»81.G1.  These  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  uj)  to  about  1  mile  above 
Kobert's  bri(,*kyard  50  feet  wide  and  5  feet  deep  at  low  tide.  In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
189-1,  and  there  were  no  operations.  Proposals  for  dredging  were 
opened  November  10,  1892,  but,  the  prices  being  high,  all  bids  were 
rejected.    The  work  will  be  readvertised. 

July  1,  189:5,  balance  uiioxpcndod $7,818.39 

July  1,  181)4,  balanro  uuexpcudod 7,818.39 

Amount  appropriated  by  act  of  August  17,  18U-4 7,500.00 

Amount  available  for  liscal  year  ending  .hiue-  30,  1805 15,  318. 39 

(See  Ai)pendix:  A  17.) 

is,  Coeheeo  River ^  Xeic  JIampshire, — Before  the  improvement  was 
begun  the  river  i'rom  Dover  to  the  Lower  Narrows  was  much  obstructed 
by  bowhlers,  ledges,  and  shoals,  the  depth  being  in  some  places  as  little 
as  (5  inches  at  mean  low  tide.    The  tide  here  rises  and  falls  about  7  feet. 

The  lirst  regular  project  for  imi)rovement  was  adopted  in  1871,  and 
looked  to  the  forming  of  a  channel  40  feet  wide  and  4  feet  deep  from 
the  Lower  Xiirrows  up  to  CoIUm's  wharf.  The  estimated  cost  Atas  $45,000 
Subseciucntly  more  accurate  and  extended  surveys  have  shown  the 
practicability  and  iuiportanci*  of  extending  the  improvement  up  to  the 
head  of  navigation,  and  the  project  was  extended  and  the  estimate 
increased  to  '^S5,0()0.  This  project  was  completed  by  1871).  Theimprove- 
ments  had  opened  up  a  large;  coiiimerce,  employing  larg(5  vessels  where 
formerly  only  llatboats  had  been  used,  in  consequ(Mice  of  which  the 
lu'oject  Avas  still  further  extended  by  jn-oviding  for  a  "  cut  off-'  through 
Alleys  Point,  widening  to  (JO  feet  and  dee])ening  to  5  feet  the  existing 
channels  through  Trickeys  and  Clements  Point  shoals  and  blasting 
and  removing  other  obstructions.  The  extended  project  was  completed 
in  1888. 

In  1880  a  new  survey  was  made,  in  coin])liance  with  the  requirements 
of  the  river  and  harbor  act  of  August,  1888,  and  as  the  large  increase 
of  trade  seemed  to  justify  still  further  imin'ovement  of  the  river  a  new 
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project  was  submitted,  looking*  to  obtaining  a  depth  of  7  feet,  increased 
to  7J  iu  rock,  and  a  width  of  50  feet  in  rock  and  GO  to  75  where  the 
material  is  less  expensive  to  remove.  This  project  was  adopted  in  1800, 
and  is  estimated  to  cost  $175,000. 

The  expenditures  up  to  June  30, 1893,  have  been  $194,434.  These 
liave  resulted  in  giving  a  channel  through  the  rocky  bed  of  the  river  5 
feet  deep  at  low  tide  and  40  feet  wide  in  the  narrowest  parts. 

The  upper  end  of  the  channel,  in  front  of  the  wharves  at  Dover,  has 
been  deepened  to  7  feet  at  mean  low  tide  for  a  length  of  1,200  feet, 
with  widths  varying  from  100  to  140  feet.  Portions  of  the  channel 
above  and  below  Clement's  wharf,  of  a  total  length  of  600  feet,  have 
also  been  dredged  to  the  same  depth. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  have 
been  8584.68. 

A  contract  was  made  March  20,  1894,  for  the  excavation  of  about 
2,000  cubic  yards  of  ledge  in  the  Upper  Narrows.  The  contractor  began 
work  early  in  May,  1894,  and  by  the  close  of  the  year  had  made  consid- 
erable progress. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of 
coal  alone  it  is  reported  that  not  less  than  35,000  tons  is  supplied  annu- 
ally, at  a  saving  of  50  cents  per  ton,  which  could  not  have  been  done 
had  no  improvements  been  made. 

July  1,  1893,  balance  unexpended $15, 566.  00 

June  30,  1894,  amount  expended  during  fiscal  year 584. 68 

•  ^___ 

July  1,  1894,  balance  unexpended 14, 981. 32 

July  1,  1894.  outstanding  liabilities $300.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 12, 880. 00 

13, 180. 00 

Jnly  1,  1894,  balance  available 1,801.32 

Amount  appropriated  by  act  of  August  17,  1894 15,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 16, 801. 32 

{Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  witli  requirements  of^sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  18.) 

19.  Harbor  of  refuge  at  Little  Harbor,  New  Hampshire. — A  survey 
was  made  of  Little  Harbor  in  1882,  and  a  plan  of  improvement  pro- 
posed which  looked  to  the  opening  of  a  channel  of  entrance  to  a  depth 
of  9  feet  at  low  tide,  and  a  width  of  100  feet,  together  with  a  basin  300 
feet  by  700  feet,  which  was  to  be  protected  by  a  rubblestone  break- 
water. The  estimated  cost  was  $33,000.  This  project  was  approved 
in  1886,  and  its  execution  entered  upon.  In  1887  the  project  was 
enlarged,  as  the  old  one  did  not  seem  to  meet  the  requirements  of  those 
interested.  The  enlarged  project  provided  for  the  construction  of  two 
breakwaters,  one  on  the  north,  the  other  on  the  south  side  of  the 
entrance  to  the  harbor,  and  the  dredging  of  an  anchorage  about  49 
acres  in  extent,  in  the  protected  area,  to  a  depth  of  12  feet  at  mean  low 
tide.  The  estimated  cost  of  the  enlarged  project  was  $235,000.  The 
project  was  adopted  by  Congress  in  1888. 

Before  the  improvement  was  begun  the  harbor  was  exposed  to  the 
ftill  force  of  the  sea  in  northeast  gales,  and  the  depth  of  water  at  the 
entrance  and  within  the  harbor  was  not  sufficient  to  accommodate  even 
small  craft  at  low  tide. 
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The  total  expenditures  up  to  June  30, 1893,  have  been  $45,490.86. 
These  exi)enditures  have  been  applied  to  dredging  part  of  the  area  for 
an  anchorage,  and  to  the  partial  construction  of  the  breakwater  on  the 
south  side  of  the  harbor. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  were 
844,018.92. 

The  operations  consisted  in  completing  the  breakwater  on  the  south 
side  of  the  entrance,  and  in  widening  the  channel  or  anchorage  about 
2U0  feet  to  the  depth  of  12  feet  at  mean  low  tide. 

In  March,  1894,  a  contract  was  made  for  construction  of  the  break- 
water on  the  north  side  of  the  entrance  to  the  harbor.  Work  was  com- 
nn^nced  the  loth  of  May,  and  was  in  progress  at  the  close  of  the  year. 
It  is  expected  to  complete  it  the  present  season. 

July  1, 1893,  balance  uDOxpeDded $54,609.14 

J  une  30, 18S4,  amount  expended  during  liacal  year ^ 44, 018. 92 

July  1,  1894,  balance  unexpended 10,490.22 

July  1,  1894,  outstanding' liabilities $300.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 10, 000. 00 

10,300.00 

July  1,  1894,  balance  available 190.22 

Amount  appropriated  bj'  act  of  August  17,  1894 10,000.00 

Amoun  t  available  for  liscal  year  ending  June  30,  1895 10, 190. 22 

{Amount  (estimated)  required  for  completion  of  existiu]^  project 125, 000. 00 
Amount  that  can  be  profitably  expended  in^iscal  year  ending  J  une  30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  19.) 

IMrK0VE3IENT  OF  RIVEES  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps 
of  Engineers. 

1.  Newburyport  Harbor^  Massachusetts. — The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar,  1,000  feet  wide  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean 
high  water. 

The  project,  adopted  in  1880  and  modified  in  1883,  is  to  build  two 
converging  rubblestone  jetties,  so  located  as  to  give  a  proper  direction 
to  the  current,  and  thereby  produce  and  maintain  the  desired  result. 
The  estimated  cost  of  the  project  was  8375,000. 

Tiie  original  depth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 

To  June  30, 1893,  8251,841.87  had  been  expended,  and  the  north  jetty 
was  com])Ieted  for  a  length  of  2,510  feet  and  partially  completed  for  an 
additional  length  of  1G5  feet.  The  south  jetty  was  1,300  feet  long, 
of  which  1,077  feet  were  comph»ted. 

The  Plum  Island  Dike  was  817  feet  long,  5A  feet  high  above  mean 
low  water,  except  near  the  center,  where  a  weir  150  feet  long  and  2  feet 
above  mean  low  water  was  left  temporarily. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  hnig  and  one  572  feet  long. 

During  the  year  oi)erati()ns  were  continued  under  the  contract  of 
September  10, 1802,  and  13,775  tons  ot  stone  was  deposited  in  the  north 
jetty:  it  is  now  2,705  feet  long,  fully  ccnnpleted.  The  dike,  the  south 
jetty,  and  the  sand  catch  remain  unchanged  since  June  30,  1893. 
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A  survey  of  the  bar  was  made  in  June,  1894;  it  showed  that  the 
channel  had  steadily  improved. 

July  1,  1893,  balance  unexpended $25,  658. 13 

J  una  20,  1894,  amount  expended  during  fiscal  year 17,  881. 97 

Julv  1,  1894,  balance  unexpended .' 7,  776. 16 

July  1.  1894,  outstanding  liabilities 6,716.07 

July  1,  1894,  balance  available 1,060.09 

Amount  approi)riated  by  act  of  August  17,  1894 20,  000. 00 

Amount  available  for  tiscal  year  ending  June  30,  1895 21,  060.09 

:  Amount  (estimated)  required  for  completion  of  existing  project 77,  500.00- 

•  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    77, 500,  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  T.) 

2.  Merrimac  River,  Massachusetts, — The  object  of  the  improvement 
is  to  straighten,  deepen,  and  widen  the  natural  channel  of  the  river 
from  its  mouth  to  the  Upper  Falls,  a  distance  of  21J  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed 
by  ledges,  bowlders,  and  shoals ;  and  below  Newburyport  by  ledges, 
cribs,  piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  cross 
the  bar  and  proceed  about  6  miles  above  I^ewburyport. 

The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7 J  feet; 
at  Haverhill  bridge,  4  feet. 

The  project,  originally  adopted  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Kock,  to 
remove  the  wreck  of  the  Olobe,  and  to  remove  the  "Boilers." 

The  cost  wa^  estimated  at  869,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  Eock  bridges,  and  at  Little  Curriers  Shoal, 
K<)  that  the  channel  should  have  the  following  depths  at  ordinary  high- 
water  stages  of  the  river:  From  the  mouth  to  Deer  Island  bridge  (5 
miles),  16|  feet;  thence  to  Haverhill  bridge  (12J  miles),  12  feet;  thence 
to  the  foot  of  Mitchells  Falls  (IJ  miles),  10  feet;  through  Mitchels 
Falls  to  the  head  of  the  Upper  Falls  (2  J  miles),  not  less  than  4^  feet, 
with  the  mill  water  at  Lawrence  running.  This  revised  project  was 
estimated  to  cost  8147,000. 

The  total  appropriations  to  date  have  been  8242,366.72. 

The  expenditures  to  June  30,  1893,  were  8233,275.20,  and  the  river 
channel  had  been  improved  in  accordance  with  the  modified  project. 

During  the  fiscal  year  a  contract  for  the  removal  of  the  ''Boilers" 
was  completed  by  the  removal  of  350  cubic  yards  of  rock. 

The  improved  channel  is  in  good  order. 

July  1,  1893,  balance  uuexpeiided $9,091.52 

J une  30,  1894,  amount  expended  during  fiscal  year 3,  779.  80 

July  1.  1894,  balance  unexpended 5,311,72 

(See  Appendix  B  2.) 

3,  Pourow  River.  Massachusetts. — Powow  River  is  a  tributary  <>f  tlie 
Merrimac  River,  into  which  it  enters  from  the  north  about  3h  miles 
alx)ve  ]Sewburyport. 

From  Its  mouth  tide  water  extends  0,000  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 
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The  project  prr)posed  for  its  iinprovenient  is  to  d  red  go  a  channel 
(MJOO  feet  loii^%  00  feet  wide,  jiikI  12  feet  deep  at  mean  high  water  at 
an  estimated  cost  of  *77.o(M). 

The  total  appropriations  to  date  have  been  $12,000.  but  this  amount 
is  inadequate  to  obtain  any  appreciable  benefit  to  commerce  and  will 
be  retained  in  the  Treasury  until  additional  funds  are  provided. 

No  expenditures  were  made  during  the  year  ending  June  30,  1894, 
an<l  the  orij^inai  condition  of  the  river  is  unaltered. 

July  1,  1S03,  balaiiif  inn;xpcii<kMl $12,000.00 

July  1,  l^tM,  l»alauic  unexprMHled 12,000.00 

Auiouul  ai>j»n>i>riat<.Ml  by  act  of  August  17,  1894 15,000.00 

Amount  availal>l«'  for  lisr-al  \  ear  oudiup:  June  SO,  1895 27,000.00 

i 


Amount  (rsiimated;  refiuin-d  for  conipltrtion  of  existing:  yjoject 50,000.00 

Amount  that  fanlM'])rolital>ly  expended  in  fisral  year  ending  June  30, 18J.*6    30.000.00 
Suluiiitted  in  couiplianeo  with  requirements  of  ejections  2  of  river  and 
harbor  acts  of  im')  and  1S67  and  of  sundry  civil  act  of  March  X  1893. 

fSer*  A])pendix  1>  '>.) 

i.  Ipstcick  Hirer,  MaHHachusetts, — Ipswich  IMver  empties  into  Plum 
Island  Sound,  abr)ut  0  miles  south  of  Xowburyport,  Mass.  It  is  navi- 
*;able  from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Jiefore  imj^rovement,  at  low  water,  not  to  exceed  IJ  feet  draft  could  be 
carru'd  in  a  uarrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet. 

Th(^  o])ject  of  the  imi)rovement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  orif^inal  iHN)ject  was  submitted  in  1875.  It  proposed  a  channel 
00  feet  wi(l(i  and  4  WvA  deep  at  mean  low  water. 

In  1.S87  tin*  i)rqject  was  modified  by  limiting  the  present  improve- 
ment to  opening  a  channc*!  GO  feet  wide  and  4  feet  deep  through  *'  The 
Shoals''  and  *^  Labor  in  Vain,''  and  extending  it  to  the  ^'Deep  Hole," 
o])])osite  the  town  wharves. 

The  amount  appropriated  for  this  improvement  to  date  is  $7,r>00. 

Tin?  amount  expended  to  June  30,  1803,  was 8-,o50.20. 

On  A\\m\  30,  1803,  the  improved  channel  was  4  feet  deep  at  mean  low 
wat<M-,  00  feet  wide*,  at  **  Labor  in  Vain,*' and  40  feet  wide  at  *'The 
Shoals;''  and  a  eontra(;t  was  in  force  with  .Mr.  Edgar  P.  Loveriug,  of 
South  IJoston,  Mass.,  to  remove  0,000  cubic  yards  by  dredging,  and 
thus  coni])lete  the  limited  project. 

OpcMations  under  this  contract  were  commenced  during  the  latter 
part  of  June,  I8tM,  and  as  but  1,500  cubic  yards  was  dredged  during 
th(i  \\<i'.\\\  yrar,  th(»  condition  of  the  improvement  at  the  date  of  this 
H'port  is  essentially  th(»-  same  as  on  June  .*»0,  1803.  The  prospective 
bcncdits  to  (jommercc^  are  increas(Ml  facilities  and  safety  to  navigation. 

.Inly   1,  ISJ'.'J,  Ijalanre  uiiexiMnded 5f4,943.71 

.Fiine  !i(),  ISJM,  Miiiount  ex]n'iule»l  diirini;  I'lHcal  \v:\y 81.30 

.Fuly  1.  1S!M,  balarH-e  nnrxiMnded 4,862.41 

.Filly  I,  ISIM.  out  si  a  ml  in;;  liahilities $527.  !0 

.inlv  1,  li<!)'l.  anioniit  <'ovrr(Ml  by  imroniph'ted  contracts l,57l.MHJ 

2,100.00 

July  1.  1S!M.  balance  available' 2,702.41 

(See  Ai)pendix  1>  4.) 
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5.  Essex  RiveVj  Massachusetts, — Essex  Kiver  empties  into  Ipswich 
Bay  about  3  miles  southeast  of  the  mouth  of  Ipswich  Eiver,  Massa- 
chusetts. It  is  navigable  at  high  water  to  the  wharves  in  the  town  of 
Essex,  a  distance  of  6  miles,  but  no  navigable  low- water  channel  exists 
for  12,000  feet  below  the  town  wharves. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  project  for  improvement  was  submitted  May  15,  1891,  and  i^ro- 
)>osed  a  channel  60  feet  wide,  4  feet  deep  at  mean  low  water  to  the 
wharves  at  Essex,  estimated  to  cost  $25,000. 

The  total  amount  appropriated  to  date  is  $5,000. 

As  the  available  funds  are  insufficient  to  afford  any  appreciable  ben- 
efit to  commerce  by  their  expenditure,  no  work  has  been  done  under 
the  project  and  the  original  condition  of  the  river  remains  unchanged. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1893,  balance  unexpended '$5,  000. 00 

July  1,  1894,  balance  unexpended 5,  000. 00 

Amount  appropriated  by  act  of  August  17,  1894 5,  000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10,  000. 00 

•  " 

{Amount  (estimated)  required  for  completion  of  existin;?  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1 896    15,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  5.) 

6*.  HarJjor  of  Refuge^  Sandy  Bay,  Gape  AnUj  Massachusetts. — This  bay 
is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts. 
It  is  open  to  the  full  effects  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered 
by  the  breakwater  will  contain  1,377  acresb 

The  estimated  cost  of  the  improvement  is  $5,000,000.  The  original 
[)rojeet  of  1884  proposed  to  build  only  the  substructure  of  the  break- 
water of  rubblestone.  The  present  project,  approved  March  17, 1892, 
prt>i>oses  to  bnild  the  entire  breakwater  of  rubblestone.. 

The  total  appropriations  to  date  have  been  $000,000.  The  exi)endi- 
tures  to  Juno  30,  1893,  not  including  outstanding  liabilities,  were 
$47(;,485.08. 

The  condition  of  the  improvement  on  June  30, 1893,  was  as  follows : 
591,797  tons  of  stone  had  been  deposited  in  the  breakwater.  Of  this 
amount  591,073  tons  was  small  stone  (less  than  4  tons  weight), 
deposited  below  low  water,  and  724  tons  was  large  stone  (averaging 
it  tons  weight),  deposited  above  mean  low  water.  Four  thousand  six 
hundred. feet  of  the  breakwater  was  .to  a  grade  22  feet  below  mean 
low  water;  200  feet  was  to  the  grade  of  mean  low  water,  and  50  feet 
of  the  breakwater  was  completed. 

Operations  were  in  progress  under  a  contract  to  deposit  14,000  tons 
of  large  stone  and  120,000  tons  of  small  stone  in  the  breakwater. 

During  the  fiscal  year  70,755  tons  of  small  stone  and  9,224  tons  of 
large  stone  were  deposited  under  this  contract.  Five  hundred  feet  of 
the  breakwater  was  essentially  completed;  700  feet  was  brought  to 
the  grade  of  mean  low  water. 
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The  prospective  benelits  to  commerce  and  navigation  by  the  com- 
pletion of  this  harbor  of  refuge  are  increased  safety'  to  life  and  prop* 
erty,  and  a  consequent  reduction  in  freights  and  insurance. 

July  1,  1S93,  balance  unexpended $123, 514. 92 

J uno  30,  1894,  amount  expended  during  fiscal  year 81, 810.  38 

July  1,  1894,  balance  unexpended 41, 704. 54 

July  1,  1894,  outstanding  liabilities $20,  769. 34 

July  1,  1894,  amount  covered  by  uncompleted  contracts..         10, 425. 50 

31, 194. 84 

July  1,  1894,  balance  available 10,509.70 

Amount  ai>i>ropriated  by  act  of  August  17,  1894 150, 000. 00 

Aiuount  available  for  fiscal  year  ending  June  30,  1895 160, 509. 70 


Amount  (estimated)  required  for  completion  of  existing  project 4, 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1890 500,000.00 

Submitted  in  comi)liance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

.  (See  Appendix  B  6.) 

7.  Gloucester  Harbor^  Massachusetts. — Gloucester  Harbor  is  an  im- 
portant center  for  the  lishing  fleet  of  New  England,  about  20  miles 
north  of  Bostoh.  Its  inner  harbor  was  originally  obstructed  by  sunken 
rocks  and  shoals,  and  the  approaches  to  the  wharves  were  shallow, 
varying  from  1  to  12  feet.  The  outer  harbor  was  open  to  all  southerly 
gales. 

The  lirst  project  for  its  improvement  was  submitted  January  20, 1871, 
and  proposed  to  build  a  breakwater  from  Eastern  Point  to  Eound 
Kock  Shoal,  and  to  clear  the  harbor  of  sunken  rocks. 

The  present  approved  project  was  submitted  in  1887.  It  proposed 
to  remove  from  the  inner  harbor  obstructing  rocks  and  shoals,  giving 
in  front  of  the  wharves,  as  far  as  Pew's  wharf,  15  feet  depth  at  low 
water,  and  10  i'eet  in  Harbor  Cove,  and  to  build  a  breakwater  from 
EastcMii  Point  to  Round  Uocl»Shoal,  in  substantially  the  same  location 
as  that  proposed  in  the  project  of  1871. 

The  total  appropriations  to  date  have  been  $80,000. 

The  expenditures  to  June  30,  1893,  were  830,721.50,  and  at  that  date 
the  condition  of.  the  improvement  was  as  foHows:  Chim  Rock,  Pinnacle 
Rock,  rock  oil'  J.  Friend's  whart,  and  rock  off  Pew's  wharf  had  been 
reduced  to  the  level  of  the  surrounding  bottom,  and  Babsons  Ledge 
to  14  feet  ])elow  mean  low  water. 

Two  channels  of  approach  to  the  wharves  in  Harbor  Cove  had  been 
dred«ied;  each  140  feet  wide  and  10  feet  deep  at  mean  low  water.  In 
the  inner  harbor  15  feet  depth  had  been  obtained  in  front  of  the 
wharves  as  far  as  the  steamboat  wharf,  exce])t  over  four  small  ledges 
uncovered  by  the  dredging  near  the  Halibut  Company's  wharf.  Noth- 
ing had  been  done  on  the  breiikwater.  Operations  Avere  in  progress 
under  a  contract  dated  September  10,  1892. 

During  the  fiscal  year  operations  under  this  contract  were  completed, 
thus  com])leting  all  dredging  proposed  by  the  project. 

On  March  (i,  1894,  a  contract  was  entered  into  for  the  removal  of 
ledg(\s  uncovered  by  the  dredging  to  the  projecfted  depths.  Operations 
under  this  contract  were  (commenced  in  April,  lcS94,  and  at  the  close  of 
the  fiscal  year  38()  cubic  yards  had  been  removed.  Nothing  had  been 
done  on  the  breakwater. 
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July  1,  1893,  balance  unexpended $43, 278. 50 

Jane  Sk),  18S4,  amount  expended  during  fiscal  year 22,  921. 63 

July  1,  1894,  balance  unexpended 20,356.87 

July  1,  1894,  outstanding  liabilities $2,  297.  38 

Julv  1,  1894,  amount  covered  by  uncompleted  contracts 1,  607. 18 

3,904.56 

July  1.  1894,  balance  available 16, 452. 31 

Amount  appropriated  by  act  of  August  17,  1894 40,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 56,  452. 31 

Amount  (estimated)  required  for  completion  of  existing  project 712, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,1896  250,  000. 00 
Submitted  in  compliance  ivith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  7.) 

S.  Manchester  Harbor^  Massachusetts, — Manchester  Harbor  is  situated 
about  5i  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. 

The  channel  was  100  feet  wide  and  6.J  feet  deep  at  mean  low  water 
up  to  Proctors  Point;  it  then  shoaled  rapidly  to  a  depth  of  IJ  feet  at  the 
'^  Narrows;"  1,400  feet  from  Proctors  Point  and  for  a  further  distance  of 
2,500  feet  to  the  town  wharves  no  low-water  channel  existed. 

The  project  for  its  improvement  proposed  to  dredge  a  channel  from 
Proctors  Point  to  the  town  whaWes,  CO  feet  wide  and  4  feet  deep  at 
mean  low  water,  at  an  estimated  cost  of  $14,300.  The  total  appropri- 
ations to  date  have  been  $14,300.  The  expenditures  to  June  30,  1893, 
were  $7,155.93. 

On  June  30,  J.893,  the  improved  channel  was  35  feet  wide,  4  feet  deep 
at  mean  low  water  from  Proctors  Point  to  the  railroad  bridge,  a  dis- 
of  2,900  leet. 

During  the  fiscal  year  operations  were  commenced  and  completed 
under  a  contract  dated  September  17,  1892;  22,222  cubic  yards  was 
dredged  under  this  contract. 

At  the  date  of  this  report  the  proposed  project  for  improvement  has 
been  completed,  and  the  improved  channel  is  in  good  condition. 

July  1,  1893,  balance  unexpeuded $7, 144. 07 

June  30,  1894,  amount  expended  during  fiscal  year 6,  483.  36 

July  1,  1894,  balance  unexpended 660. 71 

(See  Appendix  B  8.) 

9,  Salem  Harbor^  Massachusetts. — Salem  Harbor  is  12  miles  north- 
ward of  Boston,  Mass.  It  contains  a  well-sheltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  more  than  18  feet  deep  at  mean 
low  water. 

The  principal  city  wharves  are  located  on  South  lliver,  a  small  stream 
entering  the  harbor.  This  river  was  3,000  feet  long,  from  150  to  300 
feet  wide,  and  not  iijivigable  at  low  tide. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted December  10, 1872.  It  proposed  to  dredge  a  channel  of  approach 
to  the  mouth  of  South  liiver,  1,730  feet  long,  300  feet  wide,  and  8  feet 
deep  at  mean  low  water.  This  project  was  essentially  completed  in 
1873-1875. 

The  present  project  w^as  submitted  December  2,  1889.  It  proposed 
to  clear  out  the  channel  as  originally  dredged,  and  to  extend  it  to  the 
head  of  navigation,  gradually  reducing  its  width  from  150  feet  at  the 
mouth  of  the  river  to  100  feet  near  the  inner  end  of  Derby  wharf,  and 
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above  this  to  excav^ate  a  cliaiiuel  50  feet  wide;  to  the  inner  end  of 
Derby  wliart",  the  improved  channel  to  be  8  feet  deep  at  mean  low 
water,  and  above  this  i)oint  G  feet  deep.  The  total  length  of  the 
improved  channel  to  be  5,100  feet  approximately. 

The  total  appropriations  to  date  have  been  $53,000.  The  expendi- 
tures to  June  30, 1803,  were  $37,801.20.  At  that  date  the  entrance 
channel,  dredged  in  1873-1875,  had  been  cleared  out  to  essentially  its 
original  dimensions,  and  the  improved  channel  was  50  feet  wide,  8  feet 
deep  to  near  the  inner  end  of  Derby  wharf,  and  thence  to  the  head  of 
of  navigation  0  feet  deep  at  mean  low  water. 

On  June  30,  1893,  a  contract  was  in  force,  dated  September  17,  1892, 
to  complete  the  proposed  improvement.  Operations  under  this  con- 
tracit  were  commenced  in  April,  1894,  and  it  Avas  satisfactorily  completeil 
in  June,  1S94. 

At  the  date  of  this  report  the  project  for  imi^rovement  is  completed. 

July  1, 189:^,  balance  uiioxpenaod $15, 198. 80 

June  30, 1^9-1,  aiuouiit  cxpen(le<l  during  fiscal  year 2, 437. 59 

Julv  1,  1891,  halauco  uiiexi.cn<lcd 12,  761. 21 

July  1.1894.  outstanding  liabilitieB 9,122.44 

July  1,1891,  balaucc  available 3,638.77 

(See  Aj)pendix  J>  9.) 

10,  Lynn  Harbor j  Masmchusetts, — Ljnn  Harbor  is  9  miles  northeast 
from  ]>ostoii. 

The  original  channels  were  narrow  and  crooked  and  had  but  0  feet 
depth  at  mean  Ioav  water. 

The  project  for  improvement  was  adopted  in  1884.  It  X)roposed  a 
channel  200  feet  wide,  10  feet  deep  at  mean  Ioav  water,  through  the 
outer  and  inner  bars.  It  is  supposed  that  the  inner  channel  will 
recpiire  occasional  dredging,  and  a  training  wall  was  projwsed,  if 
required,  to  aid  in  keeping  the  outer  channel  open. 

On  September  24,  1884,  it  was  proposed  to  extend  the  inner  channel 
400  feet  within  the  harbor  line  and  to  excavate  at  its  inner  end  an  anchor- 
age basin  500  by  .*)00  feet  in  area,  10  feet  deej)  at  mean  low  water,  at  a 
cost  of  82r>,000. 

The  estimated  cost  of  the  original  project  was  $157,000. 

The  total  a])pro])riations  to  date  have  been  $101,000. 

The  amount  expended  to  rlune  30,  1893,  was  §85,752.41.  At  that 
date  the  (niter  (!hannel  and  basin  were  completed  as  proposed  and  the 
inner  channel  was  150  feet  Avide.  A  (contract  dated  January  5, 1893, 
was  in  force  to  dredge  a  channel  150  i'dQt  wide,  S  feet  deep  at  mean  low 
water,  at  the  entrance  of  the  western  channel,  and  to  widen  the  inner 
channel  of  the  main  liarbor  to  200  feet,  so  far  as  the  balance  available 
would  permit. 

Operations  under  this  contract  were  connnenced  in  June,  1893,  and 
were  continued  during  the  liscal  year.  The  contract  was  completed 
in  August,  1893;  39,808  cubic  yards  was  removed  under  tiie  contract 
and  the  western  channel  was  completed  as  proposed  and  the  inner 
channel  widened  to  200  feet  for  500  feet  from  its  <mter  end. 

July  1 ,  18915.  balance  uncxpcudcul $15,  247. 59 

Juuo  30,  1891,  amount  expended  during  fiscal  y«'ar 14,  liC}2. 84 

July  1,  1894,  balance  unox]>cu<led 884.75 

Amount  ap])r(>priated  by  act  of  August  17,  ISIM 7, 500. 00 

Ajuount  available  for  fiscal  year  ending  J uue  30,  1895 8, 384.  75 
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Amount  (estimated)  required  for  completion  of  exi8tin<j  project $73, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  JuneSO,  1896    20,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  10.) 

11,  Winthrop  Harbor ^  Massachusetts. — Wintlirop  Harbor  is  situated 
ill  the  northeastern  i)art  of  Boston  harbor.  It  contains  350  acres, 
approximately,  all  of  which  is  essentially  dry  at  low  tide.  The  mean 
range  of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  proposed  to  dredge  a  straight 
channel  3,900  feet  long,  50  feet  wide,  0  feet  deep  at  mean  low  water, 
from  the  ^'Back''  channel  of  Boston  harbor  to  Eice's  wharf. 

The  total  appropriationc  to  date  have  been  $9,000. 

The  expenditures  to  June  30, 1893,  were  $8,974.85. 

At  that  date  the  project  was  completed  as  proposed,  the  improved 
channel  being  3,900  feet  long,  50  feet  wide,  and  0  feet  deeo  'at  mean 
low  water. 

July  1,  1893,  balance  unexpended $25. 15 

June  30,  1894,  amount  expended  during  fiscal  year 8.  36 

July  1,  1894,  balance  unexpended 16.  '59 

(See  Appendix  B  11.) 

1J2.  Mystic  and  Maiden  rivers^  Massachusetts, — These  two  rivers  empty 
into  the  inner  harbor  of  Boston,  Mass. 

Maiden  River  is  tributary  to  the  Mystic  River,  their  junction  being 
about  3  miles  above  the  raouth  of  the  latter. 

Originally  no  low-water  channel  existed  in  either  river. 

A  project  for  the  improvement  of  Mystic  River  was  submitted  May 
9,  1.S91.  It  proposed  to  widen  and  deepen  the  natural  channel  to  the 
head  of  navigation  in  Medford,  a  distance  of  about  4J  miles,  so  that  it 
should  be  100  feet  wide,  0  feet  deep  at  mean  low  water  to  the  first  turn 
above  Denning's  Wharf;  thence  4  feet  deep  at  mean  low  water,  the 
width  gradually  contracting  to  50  feet  at  the  upper  end;  estimated  to 
cost  $25,000. 

The  original  project  for  the  improvement  of  Maiden  River  was  sub- 
mitted December  1,  1880,  and  was  modified  in  1882.  The  modified  pro- 
ject proposed  to  make  the  natural  channel  100  feet  wide,  12  feet  deep 
at  mean  high  water  to  the  first  bridge,  and  thence  75  feet  wide  to  the 
second  bridge,  the  estimated  cost  being  $37,000.  The  mean  range  of 
tide«  is  9.8  feet. 

Ten  thousand  dollars  was  appropriated  for  the  improvement  of  Maiden 
River  in  1882,  and  expended  in  1883-'84  in  accordance  with  the  project, 
making  a  channel  50  feet  wide,  12  feet  deep  at  mean  high  water  to  the 
first  bridge. 

The  act  of  July  13,  1892,  appropriated  810,000  for  the  improvement 
of  Mvstic  and  Maiden  rivers.  Five  thousand  dollars  of  this  amount  is 
retained  in  the  Treasury  for  the  improvement  of  Maiden  River  (when 
additional  funds  are  available),  and  the  balance  will  be  expended  in 
improving  Mystic  River  as  proposed. 

^o  operations  have  been  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  original  condition  of  the  Mystic  River  is 
unchanged,  and  the  improved  channel  in  Maiden  River  is  50  feet  wide, 
12  feet  deep  at  mean  high  water  to  the  first  bridge  in  Maiden,  a  distance 
of  1 J  miles. 
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July  1,  1893,  balance  unexpended $9,958.45 

July  1,  1894,  balan<!e  unexpended 9,958.45 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 19, 958. 45 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  cau  bo  profitably  expended  in  fiscal  yearendingJuneSO,  1896    40,000.00 
Submitted  in  com]»lianco  with  requirements  of'sections  2  of  river  and 
harbor  acts  of  18(i6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  12.) 

13.  Boston  Harbor^  MassachusetU. — The  object  of  this  improvement 
is,  tirst,  to  preserve  the  harbor  by  protecting  the  islands  and  head- 
lands; and,  second,  to  improve  it  by  widening,  straightening,  and 
deepening  the  channels. 

The  projects  adopted  for  this  purpose  since  1806  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  tidal  scour,  and  preserve  the  full 
height  of  anchorage  slielter  for  vessels  in  the  roadsteads.  Such  have 
been  built  or  repaired  at  Point  Allerton,  and  the  islands  of  Great 
Brewster,  Lovells,  Gallops,  Long,  Deer,  Eainsford,  Georges,  and 
Castle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed  and 
the  main  shi])  channel  enlarged  from  100  feet  wide  and  18  feet  deep  at 
nunin  low  water,  so  that  it  is  now  at  least  025  feet  wide  and  23  feet 
deep  at  mean  low  water. 

The  foHowing  tributary  channels  have  also  been  improved: 

a,  Charles  Ricer. — The  natural  channel  of  this  river  has  been  wid- 
ened, straightened,  and  deepened,  so  that  from  its  mouth  to  Western 
avenue  bridge,  a  distance  of  4^  miles,  the  channel  has  a  width  of  200 
feet  and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal  street 
bridge,  2,\  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least 
depth  of  0  feet. 

b,  Fort  roint  Channel, — This  important  branch  of  the  main  ship 
channel  had  a  least  depth  of  12  feet  at  its  entrance,  and  the  channel 
was  narrow  and  crooked.  It  has  been  widened  to  175  feet  and  deep- 
ened to  23  feet  at  mean  low  water  from  its  mouth  to  Congress  street 
bridge,  a  distance  of  1,000  feet. 

c,  Uhnjham  Harbor, — See  separate  report. 

d,  Xantasl^et  Beach  ChanneL — This  channel  was  originally  about  50 
feet  wide,  8  feet  deep  at  mean  low  water.  It  is  now  150  feet  wide,  12 
feet  deep  at  mean  low  water. 

e,  Channel  between  Xi.v^s  Mate  and  Long  Island. — This  channel  had 
originally  4i  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  300  fei^t  wide,  15  feet  deep  at  mean  low  water. 

/.  Broad  Sound, — An  obstruction  called  Barrel  Bock  was  removed 
hi  18f;0. 

g.  Jeffreys  Point  Channel, — This  channel  is  an  extension  of  the  main 
ship  channel  from  near  Grand  Junction  wharf  (East  Boston)  toward 
JeliVevs  Point.  It  is  now  400  feet  wide  from  Grand  .Junction  wharf  to 
just  east  of  Simpson's  patent  dry  docks,  and  18  feet  deep  at  mean  low 
water;  thence  gradually  narrowing  the  proposed  channel  to  250  feet, 
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and  decreasing  the  depth  of  water  to  15  feet  at  mean  low  water  to  a 
junction  with  the  same  depth  oft*  Jeffreys  Point. 

The  total  expenditures  to  June  30,  1893,  were  $2,264,863.80. 

On  June  30,  1803,  the  main  ship  channel  was  23  feet  deep  at  mean 
low  water,  1,100  feet  wide  west  of  tlie  Upper  Middle,  850  feet  wide  at 
the  Upper  Middle,  1,000  feet  wide  at  the  Lower  Middle,  and  at  least 
025  feet  wide  elsewhere. 

During  the  fiscal  year  the  project  for  the  Jeffreys  Point  Channel 
was  completed,  and  the  Nantasket  Beach  Channel  was  completed 
except  the  removal  of  a  ledge  near  the  steamboat  wharf;  302,231  cubic 
yards  was  dredged  from  the  main  ship  channel,  and  at  the  date  of  this 
report  the  improved  channel  is  27  feet  deep  at  mean  low  water,  300 
feet  wide  at  the  shoal  east  of  Nashs  Eock,  1,000  feet  wide  at  the  shoal 
west  of  Nashs  Eock,  500  feet  wide  at  the  Centurion  Shoal.  In  the 
Narrows  the  channel  has  been  dredged  700  feet  wide,  but  ledges  were 
uncovered  which,  until  they  are  removed,  prevent  the  use  of  the 
increased  depth.  These  ledges  contain  4,532  cubic  yards  above  the 
proposed  grade. 

The  remainder  of  the  main  ship  channel  is  in  the  same  condition  as 
on  June  30,  1893. 

July  1,  1893,  balance  unexpended $339,412.30 

Jane  30,  1894,  amount  expended  during  fiscal  year 157,  280.  63 

July  1,  18W,  balance  unexpended .'.       182,131.67 

July  1, 1894,  outstanding  liabilities $30,  206. 89 

Julv  1, 1894,  awount  covered  by  uncompleted  contracts 83,219.07 

113,425.96 

Julv  1, 1894,  balance  available 68,705.71 

Amount  approi)riated  by  act  of  August  17,  1894 200,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 268,  705.  71 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 135, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 , 700,000.00 

Sabmitt«<l  in  com]diance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 

18tJ3. 

(See  Appendix  B  13.) 

14.  Weymouth  River ^  Massachusetts.  — Weymouth  (Fore)  Eiver  empties 
into  the  southwestern  part  of  Boston  Harbor,  Massachusetts.  For  4 
miles  it  was  navigable  at  low  water  for  vessels  drawing  18  feet,  and 
to  the  head  of  navigation,  an  additional  3  miles,  at  least  3  feet  depth 
was  to  be  found. 

The  original  project  for  its  improvement  was  submitted  December  2, 
1889.  It  proposed  to  improve  the  natural  channel  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigation  in  a  chan- 
nel 100  feet  wide  to  near  Weymouth  Landing,  thence  to  Braintree 
bridge  80  feet  wide,  and  above  the  bridge  50  feet  wide;  the  total 
length  of  improved  channel  to  be  7,000  feet,  and  to  cost  $40,000. 

The  total  appropriations  to  date  have  been  $20,000. 

The  expenditures  to  June  30,  1803,  were  $10,038.64.  At  that  date 
the  improved  channel  was  0  feet  deep  at  mean  low  water,  40  feet  wide 
to  Braintree  bridge,  and  25  feet  wide  thence  to  the  head  of  navigation. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  con- 
dition of  the  improvement  remains  unchanged  since  June  30,  1893. 
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•  July  1, 1893,  balance  iincxpenaed $9,961.36 


a 


July  1,1894,  balance  uncxponacd T 9»961.36 

Amount  ai)propriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 14, 961. 36 

{Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1*67  and  of  sundry  civil  act  of  March  3,  1^3. 

(See  Appendix  B  14.) 

15.  Hinghani  Harbor^  Massachusetts. — The  object  of  this  improve- 
ment is  to  widen  and  deepen  the  natural  channel,  which  was  30  feet 
wide  and  4  feet  deep,  so  tliat  it  will  be  100  wide  and  10  feet  deep  at 
mean  low  water. 

The  project  was  originally  proposed  in  1874  and  was  modified  in 
1885.  The  original  project  was  estimated  to  cost  $11,000.  The  project 
of  1885  was  to  cost  an  additional  sum  of  $18,750. 

The  total  appropriations  to  date  have  been  829,000,  and  the  expendi- 
tures to  June  30,  1893,  were  828,985.70. 

On  June  30,  1893,  tlie  project  had  been  conii)leted  as  modified  in 
1885. 

No  work  has  been  done  during  the  fiscal  year,  and  at  the  date  of 
this  report  the  improved  channel  is  in  good  condition. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1893,  balance  unexpended $14. 24 

June  30,  1894,  amount  <'xpended  during  the  fiscal  year 14. 24 

(See  Ai>pendix  B  15.) 

If).  Scitiiate  Harbor j  Massachusetts. — This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 
their  true  course  to  clear  the  dangerous  ledges  near  Minots  Ledge 
Light. 

Originally  the  harbor  had  a  low-water  area  of  about  57  acres,  more 
than  ()  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  force  of  easterly  gales,  and  its  entrance  was 
obstructed  bv  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
Cedar  Point,  on  the  north  side  of  the  entrance,  and  the  other  from  the 
First  Clili*,  on  the  south  side*,  and  to  dredge  the  area  inclosed  and  iu 
front  of  tlie  entrance.  The  estimated  cost  of  the  improvement  is 
$290,000. 

The  total  amount  aj^propriated  to  date  is  87.'>,()SO. 

The  total  amount  expended  to  June  30,  1803,  was  809,959.84.  At 
that  (late  the  north  breakwater  was  essentially  completed.  The  south 
breakwater  was  essentially  completed  for  250  feet  of  its  length,  and 
operations  were  in  progress  under  a  contract  datcnl  ISeptember  17, 1892, 
for  the  deposit  of  3,043  tons  of  rubblestone  in  it.  The  anchorage  basin 
was  350  by  450  feet  in  area,  7  feet  deej)  at  mean  low  water.  The  chan- 
nel connecting  the  basin  with  the  town  wharves  was  2,100  feet  long, 
100  feet  wide,  3  feet  deep  at  mean  Ioav  water. 

During  the  fiscal  year  the  contract  dated  September  17, 1892,  for  the 
deposit  of  rubblestone  in  the  south  breakwater,  was  completed. 
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At  the  date  of  this  report  the  south  breakwater  is  completed  for  300 
feet  of  its  length.  The  north  breakwater,  anchorage  basin,  and  imi)roved 
channels  remain  unchanged  since  June  30, 1893. 

The  prospective  benefit  to  commerce  is  the  creation  of  an  additional 
harbor  o,f  refuge  on  this  much  frequented  dangerous  coast. 

July  1,  1893,  balance  unoxpemled $3,720.16 

June  ^,  1894,  amount  expended  during  tiscal  year 3, 675. 95 

July  1,  1894,  balance  unexpended 44. 21 

Amount  appropriated  by  act  of  August  17,  1894 10, 000.  (0 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 10, 044.  21 

{Amount  (estimated)  required  for  completion  of  existing  project 207.500.00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    40,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  IG.) 

17.  Plymouth  Harbor^  Massachusetts. — Plymouth  Harbor  is  30  miles 
south  of  Boston.  The  object  of  its  improvement  is  to  perpetuate 
the  harbor  by  the  preservation  of  Long  Beach,  which  forms  it,  and  to 
deepen  and  widen  the  channels  of  approach  to  an  enlarged  anchorage 
basin  in  front  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the  year 
1877. 

The  original  project  for  improvement  was  adopted  in  1875  and  modi- 
fied in  1877  and  1884.  The  modified  project  proposed  an  improved 
channel  2,128G  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water,  leading  to  an  anchorage  basin  SQiS  feet  long,  150  feet  wide,  and 
9  feet  deep. 

The  total  appropriations  to  date  have  been  8179,766.90. 

The  total  expenditures  to  June  30,  1893,  were — 

For  beach  protection $122, 553.  77 

For  dredging 50,514.89 

Total 173,068.66 

At  that  date  the  project  for  improvement  had  been  completed.  Long 
Beach  was  in  good  order,  but  additional  bulkheads  were  needed  at  its 
southern  end. 

During  the  fiscal  year  a  small  force  of  hired  labor  was  employed  in 
building  these  bulkheads  and  repairing  existing  ones  and  at  the  date 
of  this  report  Long  Beach  is  in  good  order. 

July  1,  18!>3,  balance  unexpended $6,  608.  24 

Jan*'  3(),  1894,  amount  expended  during  fiscal  year 4,  680.  05 

.July  1,  1894,  balance  unexpended 2,  017. 59 

Amount  appropriated  by  act  of  August  17,  1894 3 ,  500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3»  517.  59 

(  Amount  tbatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896      1,  500.  00 

Sabniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  17.) 

18.  Kingston  Harbor^  Massachusetts. — Kingston  Ilarboris  one  of  the 
3  divisions  which  together  form  Plymouth  inner  harbor. 
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The  wharf  at  which  supplies  are  lauded  for  the  towu  of  Kingston  is 
about  2  uiiles  south  of  the  ceuter  of  the  town,  aud  is  known  as  the 
Plymouth  Cordage  Company's  wharf.  No  low-water  channel  of  navi- 
gable dimensions  existed  to  this  wharf. 

The  project  for  the  improvement  was  submitted  May  25,  1891.  It 
proposed  to  dredge  a  channel  100  feet  wide,  (>  feet  deep  at  mean  low 
water  from  deep  water  to  the  Cordage  Company's  wharf,  at  an  esti- 
mated cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditures  to  June  30,  1893,  were  88,937.61,  aud  at  that  date 
the  ])rqject  had  been  completed. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  improved  channel  is  in  good  order. 

July  1, 181)3,  balance  uuexpcuded $8,625.4.6 

Jiiile  80, 1894,  amount  expouded  during  liseal  year 7, 565. 55 

July  1. 1804,  balance  unexpended 1, 059. 91 

(See  A])pendix  B  IS,) 

19.  WcllJIcet  Harbor^  Massachusetts. — Welllleet  Harbor  is  12  miles 
southeast  of  rroviucetown,  on  Cape  Cod  Bay.  Originally  no  low-wat^r 
channel  to  the  town  wharves  existed.  Tlie  object  of  its  improvement  is 
to  provide  a  navigable  <ihannel  from  the  inner  anchorage,  the  "  Deep 
Hole,"  to  tlie  town  wharves. 

The  original  ])roject  was  submitted  in  1871,  and  the  present  approved 
project  was  submitted  November  US,  1887.  It  proposed  to  dredge  a 
channel  from  the  "  Deej)  Hole''  to  the  town  wharves  4,200  feet  long, 
100  feet  wide,  and  C  feet  deep  at  mean  low  water. 

Tlie  total  api)roi)riations  to  date  have  been  816,000.  The  expendi- 
tures to  June  ;^0,  180:5,  were  .'?ll,.'r)0.37,  and  at  that  date  the  channel 
]»roposed  was  2.")  feet  wide,  1  feet  deep  at  mean  low  water.  Two  hun- 
dred and  four  cubic  yards  of  sunken  rock  had  been  removed  under  the 
project  of  1871. 

No  operations  were  in  progress  during  the  fiscal  year,  as  the  funds 
available  are  not  sutlicient  to  secure  any  ai)i)reciable  benefit  to  com- 
merce, and  at  the  date  of  this  report  the  condition  of  the  improvement 
is  the  same  as  on  June  30,  1893. 

July  1.  1893.  balance  unexpended  $4,649.63 

July  1,  18!M,  balance  unexpended 4,649.63 

Amount  (estini:ito<l)  re<|uire«l  for  comidction  of  existinir  projeet 22,000.00 

Aniounttliatcan  be  prolitablyexpended  in  fiscal yearendiuj^JunelK),  1896    22,000.00 
Submitted  in  cnni]>lianee  with  r(M|uirciiients  of  .stictions  2  of  river  and 
li.'irbor  act«*  of  istu;  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I]  10.) 

:J0.  Prorincctoicn  lIarhoi\  Massachusetts. — Provincetown  Harbor  is 
situated  at  the  extremity  (►f  ('a])e  Cod,  about  40  miles  southeast  from 
13ost<m  LijLjht.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the 
Atlantic  coast. 

Since  182(5  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  ot*  the  harbor  by  bnildin*?  dikes,  bulkheads,  and  sand 
catches,  and  extensive  i)lantin«i'  of  bejich  ^rass,  to  repair  and  prevent 
storm  damages  to  the  Reaches.  A  sj»c(!ial  dike  across  n(mse  Point 
Island  Flats,  to  be  built  continuentlv,  was  reconimcnded  in  the  annual 
rejjort  for  1SS(».  Troni  the  nature  of  the  work  it  can  at  no  time  be  con- 
sidered completed. 
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The  total  appropriations  to  date  have  beeu  $152,018.44.  The  amount 
expended  to  June  30,  1893,  was  $147,077.49. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  all  the  works  of  preservation  were  in  good  order 
with  the  exception  of  the  sand  catches  at  the  west  end  of  Abel  Hill 
Dike,  for  the  repair  of  which  sufficient  funds  are  available. 

July  1,  1893,  balance  unexpended $5,  240. 95 

July  1, 1894,  balance  unexpended 5,  240. 95 

Amount  appropriated  by  act  of  August  17,  1894 1, 500. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 6,  740, 95 

(  Amounttbatcanbeprofitablyexpendedin fiscal yearendingJune30, 1896      1,500,00 
^  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1«6G  and  1867  and  of  sundry  ciril  act  of  March  3, 1893. 

(See  Appendix  13  20.) 

^1,  ChatJiam  Harbor,  Massachusetts. — Chatham  Harbor  is  at  the  east- 
ern end  of  Nantucket  Sound,  about  15  miles  cast  of  Hyannis,  Mass. 

Its  outer  anchorage  (Chatham  lioads)  is  a  valuable  harbor  of  refuge 
from  northerly  and  easterly  gales.  The  inner  harbor  (Stage  Harbor) 
is  small  but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low 
water.  Its  entrance  was  obstructed  by  three  bars,  on  which  the  great- 
est depth  at  mean  low  water  was  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 
19,  1890,  proposes  to  dredge  a  channel  through  the  three  obstructing 
bars  6  feet  deep  at  mean  low  water,  100  feet  wide  at  the  inner  bar,  150 
feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  a 
cost  of  $10,000. 

The  total  appropriations  to  date  have  been  85,000. 

The  expenditures  to  June  30,  1893,  were  $4,402.15. 

At  that  date  the  imi)roved  channel  through  the  middle  and  inner  bars 
was  100  feet  wide,  6  feet  deep  at  mean  low  water.  Nothing  had  been 
done  on  the  outer  bar. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  condition  of  the  improvement  is  the  same  as  on 
June  30,  1893. 

July  1,  1893,  balance  unexpended $597.85 

July  1,  1894,  balance  unexpended 597.  85 

{Amount  (esliniated)  re(iuired  for  completion  of  existing  project 5,  000. 00 
Amountthatcanbe  profitably  expendedin  fiscal  year  ending  June  30, 1896      5, 000.  00 
.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  21.) 

J2^,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation,— Under  the  provisions  of  section  4  of  the  rive/  and  harbor  act 
of  1880,  the  following  wrecks  were  removed  during*  the  fiscal  year: 
Schooner  Wildfire  Xvom  Provincetown  Harbor,  Massachusetts;  three 
unknown  schooners  off  Chatham,  Mass.;  and  the  steamer  Ferit  from 
Chatham  Bar,  Massachusetts.  The  total  cost  of  removing  these  wrecks 
was  $1,486.75. 

(See  Appendix  B  22.) 
ENG  94 4 
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IMPROVEMENT    OF   RIVERS  AND  HARBORS   IN  SOUTHEASTERN  MASSA- 
CHUSETTS,  IN   RHODE   ISLAND,   AND   IN   EASTERN   CONNECTICUT, 

This  district  was  in  the  cliai  ge  of  Capt.  W.  II.  Bixby,  Corps  of  Eiifrf- 
necis,  with  Lieut.  Willisnn  W.  Uarts,  Corps  of  Engineers,  under  his 
immediate  orders.  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of 
Engineers. 

7.  Harbor  of  refuge  at  Ifyannis^  Mass. — This  harbor  before  improve- 
ment was  an  open  roadstead,  exi)osed  to  southerly  storms.  In  the 
yeai'S  1827-18.58  a  breakwater  of  riprap  granite  1,170  feet  long  was  con- 
structed, covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  ab(mt  15A  feet.  Between  tlie  years  1852  and  1883 
extensive  repairs  were  made,  increasing  the  width  of  its  biise  and  the 
size  of  tiie  stone  forming  its  sides  and  toj). 

The  approved  project  of  18S4  provides  for  the  dredging  to  15.5  feet 
depth  at  low  water  of  about  3()  acres  of  shoal  area  north  of  the  existing 
breakwater,  so  as  to  increase  the  deej)  water  harborage  by  tliJit  amount; 
all  at  a  total  <-ost  estimated  in  1884  at  845,743.20  (including  $81.20  left 
over  from  a  former  project),  of  which  $34,081.20  was  appropriated 
l)rior  to  1804. 

At  the  adoj)tion  of  the  present  jnoject  the  15.5  feet  depth  anchorage 
<:overed  only  about  47  acies,  and  the  30  additional  aeres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 

The  sum  of  ?!528,543.13  had  l)een  exi)ended  on  this  work  up  to  »Juno 
30, 1803,  by  which  13  aeres  out  of  30  had  been  dredged. 

During  the  past  iiscal  year  work  of  dredging  under  old  contracts  was 
commenced  and  comi)leted,  adding  about  7  aeres  to  the  dredged  area. 

Further  <lredging  must  await  further  appropriations. 

July  1.  ISOIJ,  l)jil:ni('<»  iniexpciuUMl ;|«5, 538.  07 

Jiiut'^K),  18D1,  aiiiouut  tixpoiuU'd  thiriiij;  Iiscal  v<.»ar 4,  882.5<i 

•Inly  I.  l.'^ni.  balaiHO  uiHiX]»«'inl«'(l 055.51 

July  1,  ISJIl,  outstaiidiiijij:  lial>iliti«-s 147.44 

.]uly  1,  1^1)1.  lialaiuo  avaihiMo 508.07 

Amount  appropriatrd  by  act  of  Aii{Lfiit>t  17,  18*U 3,500.00 

An  onnt  available  for  Iiscal  year  ciidiiiLC  ,)\u\o  30,  1895 4,008.07 

C  Amount  (ostinuitcd)  ro(]uin'd  lor  completion  of  existing  ])roject 8, 162.00 

J  Amount  tli:it<*an  be]>i'olitably  cxjK'ndcdiii  fiscal  y ear en«lin«jj, June 30. 1S9<>      8, 162.00 
j  Submitted  in  com]»lianc«'  with  reiiuirements  of  sections  'J  of  river  and 
L     liarbnr  acts  of  ISjJiJ  and  tsiJT  and  of  sundry  eivil  mt  of  March  3,  181*3. 

(»S(H'  Appendix  CI.) 

L\  Harbor  of  rr/in/r  at  Nantuckei.  ^^ass. — This  luirbor  is  the  only  one 
between  the  harbors  of  Martlias  Vineyard  (Vineyjird  Haven  and  Edgar- 
town)  and  Provineetowii,  a  distance  of  about  MH)  miles,  except  the 
sm;ill  har])or  of  Myannis,  on  the  north  side  of  Nantucket  Sound.  It 
has  deep  water  inside,  and  tlu^  object  of  improvement  is  to  make  it  a 
harbor  of  refuge  lor  vessels  jdying  l>et\veen  ])(U'ts  noith  and  south  of 
C;ipe  Cod. 

The  ai»iU'oved  ]>rojeet  of  ISSO,  as  modilied  in  188:5,  ju'ovides  for  the 
eonstruction  of  two  jelti(^sas  tiiiiniiig  walls,  one  on  each  side  of  the 
harbor  entrance,  ])iiiimed  so  as  to  nllow  the  tidal  current  to  assist  in 
scouring  out  and  nmintjiining  ji  g()f)d  chiinnel,  and  tor  the  completion 
of  the  woik  by  <lredging  \>-hei(»  necessary  to  obtain  a  d<»pth  of  from  12 
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to  15  feet  at  low  water  in  this  cbannel ;  all  at  a  total  cost  estimated  in 
1885  at  $375,000,  of  which  $195,000  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  no  jetties  existed  and  the 
channel  entrance  was  barred  by  a  shoal  of  1.5  miles  width,  on  which 
there  was  only  G  feet  depth  of  water  at  low  tide,  the  chaonel  being  very 
crooketl  and  subject  to  changes  in  location. 

The  sum  of  $172,045.22  had  been  expended  on  this  work  up  to  June 
30,  1803,  by  which  the  west  jetty  had  been  built  to  3,955  feet  length 
with  full  height,  the  east  jetty  had  been  built  to  834  feet  length  with 
full  height,  and,  after  a  gap  of  IGO  feet,  1,300  feet  length  had  been 
raised  to  half-tide  level. 

During  the  past  fiscal  year  contracts  have  been  made  for  work  under 
the  1892  appropriation. 

The  balance  available  is  to  be  applied  to  the  further  extension  of  the 
east  jetty  and  raising  Ioav  places  in  the  west  jetty,  together  with  a  little 
dredging  if  necessary. 

.July  1,  181)3,  balance  nuoxponded $22,  954.  78 

.luDC  30,  1894,  ainouut  expended  during  fiscal  year 3,  419. 96 

.Inlv  1 ,  189-1,  balance  unexpended 19, 534.  82 

July  1,  18IU,  outstanding  liabilities $3,570.96 

Julv  1,  1894,  amount  covered  bv  uncompleted  contracts 13,407.25 

16,  978. 21 

.Inly  1,  1894,  balance  available 2,556.61 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 27, 556. 61 

Amonnt  (estimated)  required  for  completion  of  existinj^  project 155,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  2.) 

3.  Marthas  Vineyard  inner  harbor  at  Edgartown^  Mass. — The  inner 
harbor  at  Edgartown  lies  in  the  northern  part  of  the  waterway  or 
strait  that  separates  Chappaquiddick  Island  from  the  east  end  of 
Marthas  Vineyard.  It  extends  southward  about  IJ  miles  from  Cluip- 
paqniddicfk  Point  opposite  Edgartown,  and  averages  about  one-fifth  of 
a  mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through. 

The  approved  ])rqject  of  1889  provides  for  the  removal  to  10  feet 
depth  at  low  water  of  a  ''middle  ground"  shoal  in  the  central  part  of 
the  inter  harbor,  at  a  total  cost  estimated  in  1893  at  $7,000,  of  which 
$4,">(M>  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  middle  ground  shoal 
can  ied  only  about  G  feet  depth  ol  water  and  Avas  a  very  troublesome 
obstruction. 

The  sum  of  $4,2G7.G1  had  been  expended  on  tliis  work  up  to  June 
30,  1803,  by  which  about  three-quarters  of  the  shoal  had  been  dredged 
to  full  depth. 

During  the  year  operations  were  necessarily  restricjted  to  minor 
office  work  and  care  of  property. 

Farther  dredging  must  await  further  appropriations. 
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July  1,  18i)3,  1)ii1juicc  unexi>cn(l(Ml $232.39 

June  !K),  1891,  nniouiit  t?xpei](l»Ml  duriuf;  tiscal  year 224.28 

July  1,  1SI)4,  halaurc  unox]>on<le(l 8. 11 

July  1,  ISiU,  outstanding  liabilities 6.70 

July  1.  ISJM,  balance  availnble 1.41 

Amount  appropriatcil  by  act  ol"  Auguflt  17,  1894 2,500.00 

Amount  available  for  liscal  year  ending  .June  30,  1S05 2,501.41 

(See  Appendix  C  3.) 

/.  Harbor  at  Vhiei/ard  JIaven,  Mass. — Vineyard  Haven  is  a  deep 
indentation  in  the  nortlnTn  shore  ol"  the  island  of  Marthas  Vine- 
yard, on  the  soutliern  side  of  Vineyard  Sound.  The  a]>in*oved  project 
of  1SS7,  as  niodi1i(Ml  in  18S0,  provides  for  tlie  protection  of  the  *' Chops" 
(or  headlands)  from  erosion  and  the  intervening  harbor  from  being 
tilled  by  the  eroded  material ;  the  whole  to  be  done  by  means  of  stone 
sea  walls  and  ietties  to  hv.  ])uilt  along  the  beaeh  in  front  of  the  bluffs 
at  both  headlands.  The  total  cost  was  estimated  in  1881)  at  800,000, 
of  which  842,500  was  ai)propria1ed  prior  to  1804. 

At  the  a<loi)tion  of  the  i)resent  project  the  headlands  were  gradually 
wearing  away  and  tlie  adjacent  parts  of  the  harbor  were  shoaling.  !No 
protection  works  were  in  existence. 

The  sum  of  8.'>.'>,774.81:  had  been  expended  on  this  work  u])  to  June  30, 
ISO.'),  by  which  there  had  been  built  a  sea  wall  of  450  feet  length  and  a 
jetty  of  oO  feet  length  at  the  East  ('hop,  and  a  sea  wall  of  400  feet 
length,  three  jetties  of  from  80  to  20f)  feet  length,  a  wharf,  and  a  short 
breakwater  of  CO  feet  length  at  the  West  Choj). 

During  the  i)ast  iiscal  year  work  on  tlie  sea  walls  under  old  contracts 
was  completed  at  the  West  Chop  and  commenced  at  the  East  Chop. 

The  balance  available  will  be  applied  to  contiiuiing  the  work  of  pro- 
tection at  both  ch(^ps. 

.Inly  1,  1S1I3,  balanre  nne\i)ended $6,725.16 

Juii''  'M\  181M,  amount  ex])en<le<l  during  Useal  year 4,  620.67 

July  1,  ISyi,  balan<(»  unexi>en<led 2,  104.49 

.inly  1,  l^<lM.oul8tanding  liabiliti<N $457.12 

July  1,  1894.  aniouni  covere<l  by  uneonnileted  lontraets 977.00 

1,434.72 

July  1.  1891.  balanee  available «Hi9.  77 

AuHUint  appropriat«*<l  by  act  of  August  17. 1891 7,500.00 

Amount  available  for  liseal  year  ending  .lune  !iO,  1895 8. 169.77 

Amount  (estimated)  re<iuin'<l  for  eomi)b'tion  of  (existing  i>roJeet 10,  0<X). 00 

Amount  tbat  can  be  profitably  ex]>ended  in  fis<'al  year  ending  June  30,  1896     10,  000.00 
Submitted  in  eomplianee  \vilii  re<iuirements  of  HtMtions  J  of  river  and 
liarb<jr  aits  of  is^;*;  and  1807  and  of  sundry  civil  act  of  Mar(di  15,  1893. 

(See  Ap]»endix  C  4). 

,->.  Warcham  Harbor,  Massavhuscfis. — The  object  of  the  improvement 
is  to  deei)en  and  widen  the  channel  leading  from  Buzzards  Bay  to 
Warehanj.  The  commerce  of  Wareliam  is  carried  on  in  sailing  vessels, 
and  tlie  channel  is  to  be  made  a  beating  channel  for  such  vessels. 
Another  object  of  tlui  iniju-ovement  is  the  raising  of  Long  Beach. 

The  approved  project  of  1880  provid(»s  for  the  deepening  and  widen- 
ing of  the  <'hannel  from  I>uzzards  Bay  to  Wareliam,  so  as  to  obtain  9 
feet  depth  at  h)W  water  over  1*50  feet  w- idth  from  tlie  entrance  ui>  to 
r»arneys  Point,  thence  tlu*  same  depth  over  3."iO  feet  width  up  to  the 
lower  wharves  of  the  city,  and  tlience  the  same  depth  and  200  feet 
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\ridth  opposite  the  city  front;  and  for  the  raising  and  protecting  of 
lioiig  Beach  (the  eastern  headland  of  the  entrance)  so  as  to  prevent 
the  erosion  of  this  beach  and  the  shoaling  of  the  adjacent  i)arts  of  the 
channel  and  harbor;  all  at  a  total  cost  estimated  in  1887  at  $50,236,  of 
which  all  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  tlie  headland  of  Long  Beach 
was  wearing  off  and  the  adjacent  parts  of  the  channel  and  harbor  were 
shoaling.  The  channel  was  narrow  and  crooked  and  limited  to  9  feet 
depth  at  low  water. 

The  snm  of  8''>1,240.25  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  the  channel  had  been  deepened  to  half  width  and 
full  depth  of  9  feet  in  its  upper  portion,  and  to  less  width  in  its  lower 
)>ortion8,  and  the  sand  spit  had  been  partly  protected  by  catch-sand 
fences  and  brush  and  stone  work. 

The  ruling  depth  of  the  approaches  to  Wareham  had  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 
Vessels  can  be  carried  to  Wareham  with  larger  draft  than  formerly. 
The  increase  in  width  of  channel  had  been  a  great  help  to  all  vessels 
iu  beating  in  and  out  of  the  harbor. 

During  the  past  fiscal  year  work  of  dredging  has  been  carried  on  by 
hire<l  labor  and  the  use  of  the  Government  plant,  securing  nearly  full 
wi<lths  in  the  upper  portions,  and  about  two-thirds  widths  in  the  lower 
portions  of  the  channel. 

Further  dredging  must  await  further  appropriations. 

July  1,  1893,  balance  unexpended $4,  995. 75 

Juue  30,  1894,  amount  expended  during  fiscal  year 4,  520. 97 

July  1,  1894,  balance  unexpended 474.  78 

July  1,  1894,  outstanding  liabilities 66.74 

July  1,  1894,  balance  available 408.04 

(See  Appendix  C  5.) 

6.  Xew  Bedford  RarhoVj  Massachusetts, — New  Bedford  Harbor  is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bedford 
and  Fair  Haven. 

licfore  improvement  the  channel  had  a  depth  of  about  12.J  feet  at 
mean  low  water.  Old  projects  of  1874  and  1877  provided  for  a  chan- 
nel 300  feet  wide  and  15  feet  deep  at  mean  low  water  from  the  deep 
water  just  ab<?ve  Palmer  Island  to  the  wharves  at  New  Bedford.  This 
work  was  completed  in  1877  at  a  cost  of  §20,000. 

The  approved  project  of  1887  provides  for  the  deepening,  widening, 
and  straightening  of  the  channel  from  Buzzards  Bay  to  New  Bedford, 
so  as  to  obtain  18  feet  depth  at  low  water  over  200  feet  width  and  over 
its  entire  length,  at  a  total  cost  estimated  in  1887  at  $35,000,  of  which 
827,500  was  appropriated  prior  to  1894. 

At  the  adoi)tion  of  the  present  project  the  channel  was  winding  and 
only  about  15  feet  deep. 

The  sum  of  §20,203.87  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  the  straight  channel  had  been  completed  on  its 
western  side  to  15  feet  depth  with  80  feet  widtli  over  its  entire  length; 
and  a  slightly  crooked  channel  of  80  feet  width  with  18  feet  deptli  also 
existed  over  the  same  distance,  wandering  a  little  from  the  projected 
channel. 

During  the  past  tiscal  year  work  of  dredging  under  old  contracts  was 
commenced  and  com])leted,  securing  full  widths  and  depths  in  the  upper 
harbor  and  over  half  widths  in  lower  portions. 

Further  dredging  must  await  further  appropriations. 
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July  1,  1893,  balanco  uiiexpcndeil $7, 236. 13 

Juuo  30,  1894,  amount  cxpemled  during  liscal  year 6, 555. 57 

July  1,  1894,  Lalanco  unexpended 680. 56 

July  1,  1894,  outstanding  liabilities 51.80 

July  1,  1894.  balance  available 628.76 

Amount  appropriated  by  act  of  August  17,  1894 7, 500. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 8, 128.76 

(See  Appendix  C  G.) 

7.  Canapttsit  Channel^  Massachusetts. — This  waterway  lies  about  20 
miles  south  of  New  Bedford,  running  between  the  islands  of  Outtyhunk 
and  Nashawena,  and  connecting  the  waters  of  Vineyard  Sound  and 
Buzzards^  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-drnft  sail  boats,  and  also  especially  of  the  surf  boats  belong- 
ing to  the  life-saving  station  of  this  dangerous  locality. 

The  approved  project  of  1891  provides  for  the  widening  and  deepen- 
ing of  the  present  channel  from  V^ineyard  Souiul  to  the  ocean  between 
the  islands  of  Nashawena  andOuttyhunk,  IMassachusetts,  so  as  to  secure 
a  de])th  of  0  feet  at  h)w  watc^r  with  a  least  width  of  150  feet  over  its 
entire  length,  at  a  total  cost  estimated  in  1893  at  $9,800,  of  which 
$4,800  had  b(»en  a])propriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  sand  shoals,  and  espe- 
cially the  numenms  bowlders,  mad(^  tliis  i)assage  specially  dangerous 
to  the  life-saving-station  boats  and  other  shallow-draft  row  and  sail 
boats. 

The  sum  of  81,539.54  had  been  expended  on  this  work  up  to  June  30, 
1893,  by  which  a  channel  of  about  (JO  feet  width  and  at  least  5  feet 
depth  at  low  water  had  been  cut  entirely  across  the  shoal,  completing 
about  half  of  the  proi)osed  work. 

During  the  past  fiscal  year  a  few  more  of  the  worst  bowlders  were 
blasted  from  tlie  cleared  channel. 

Further  work  in  thefiehl  must  await  further  approju-iations. 

July  1, 1893,  balaiHO  uncxpondiHl ^,  260. 46 

.Juno  30, 1S94,  niiiount  expended  durinj;  fiscal  year 3,  140.76 

July  1,  I^IM,  balaneo  unexpended 119.70 

July  1, 1894,  outstandinjr  liabilities 41. 01 

July  1,1804,  l)alance  available 78.69 

Amount  appr(»priate«l  by  act  of  An|;5ust  17,  1894 5,000.00 

Amount  availal>bi  lor  fisi-al  year  t;inlin;^  .June?  [)0, 1895 5,078.69 

(See  Appendix  C  7.) 

8.  Taunton  River,  MassarJiuscfts, — This  river  rises  in  Norfolk  County, 
Mass.,  and  empties  into  Xarragansett  l>ay  at  l^'ali  liiver.  The  object 
of  the  im])rovement  is  to  deepen  and  Aviden  the  channc^l  leading  to  the 
city  of  Taunton,  at  the  head  of  navigation,  so  that  vessels  of  11  feet 
draft  can  reacli  the  (tily  at  high  water. 

In  its  original  condition  tluj  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  I^erkley  bridge  to  Taunton  the  depth  was  not,  m 
idaces,  more  than  .">  feet  at  mean  liigh  water.  A  vessel  of  30  tons  bur- 
den was  as  larg(»  as  could  go  up  to  Taunton. 

From  1S7()  to  187t)  .si»3,()0()  was  appropriated  to  secure  \)  feet  depth 
at  high  water.     This  work  wascomplete*!  in  1879. 
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Tbe  approved  project  of  1880  i)rovi(les  for  the  wideuiDg  and  deepen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at 
hi|!^b  water,  with  100  feet  width  from  its  mouth  up  to  Berkley  bridge 
(above  Dighton),  thence  12  feet  depth  with  80  feet  width  (100  feet  width 
at  bends)  up  to  Briggs  Shoal,  thence  11  feet  depth  with  80  feet  widtli  up 
to  tbe  shipyard,  thence  11  feet  depth  with  00  feet  width  up  to  W^eir 
bridge,  Taunton;  all  at  a  total  cost  estimated  in  1803  at  $125,000,  of 
which  $108,000  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

The  sum  of  $107,945.22  had  been  expended  on  this  work  up  to  June 
30,  1803,  by  which  a  large  part  of  the  proposed  work  had  been  done, 
especially  at  the  places  most  complained  of  by  the  vessels  using  this 
river.  Vessels  of  11  feet  draft  could  reach  Taunton,  at  the  head  of 
navigation. 

Dnring  the  past  fiscal  year  operations  were  necessarily  restricted  to 
minor  ol!ice  work  and  care  of  property. 

There  remains  to  complete  the  existing  project,  widening  and  deep- 
ening at  a  few  points  above  the  bridge  and  the  removal  of  a  small 
amount  of  ledge  rock. 

Further  <lredging  must  await  further  appropriations  by  Congress. 

.Inly  1,  1893,  balance  unexpended $.")4.  7S 

June  30,  1»04,  amount  expended  during  fiscal  year 2. 89 

.Inly  1,  1894,  balance  unexpended 51.89 

Aiuount  appropriated  by  act  of  August  17,  1894 5, 000.  CO 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 5,  051.  89 


Amount  (estimated)  required  for  completion  of  existing  project 12,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  I89f!    12.000.00 
Submitte4l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Ax)pendix  C  8.) 

9.  PatctucJcet  River^  Rhode  Island, — This  river,  otherwise  called  See- 
konk  River,  is  the  upper  portion  of  Providence  Kiver,  and  extends  from 
Pawtucket  to  Providence.  Before  improvement  the  channel  in  the 
river  had  a  rulinf?  depth  of  about  5  leet  at  mean  low  water. 

Between  18C7  and  1882  $52,000  were  appropriated  to  dredge  the  chan- 
nel to  7  feet  depth.    This  work  was  finished  in  187C. 

The  approved  project  of  1883  provides  for  tlie  deepening  of  the  river 
so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  low  water,  with 
KK)  feet  width  from  its  mouth  at  Providence  tip  to  opposite  Grant  <& 
Co/s  wharf  at  Pawtncket,  and  thence  12  feet  depth  with  40  feet  width 
through  a  stone  ledge  for  a  short  distance  farther  to  Pawtucket  bridge; 
all  at  a  total  cost  estimated  in  1883  at  8382,500,  of  which  8180,000  was 
appropriated  prior  to  1894. 

At  the  adoption  of  .the  present  project  the  channel  was  narrow  and 
only  about  5  feet  deep. 

The  sum  of  8145,551.77  had  been  expended  on  this  work  up  to  June 
30,  18D3,  by  which  the  shoalest  places  had  been  improved  and  about 
nine  tenths  of  the  needed  work  done,  securing  a  channel  about  12  feet 
deep  and  from  40  to  100  feet  wide  (the  greater  portion  being  100  feet 
wide)  up  to  above  the  lower  wharves  of  the  city  of  Pawtucket. 

This  completed  portion  of  the  channel  had  been  already  a  great  ben- 
efit to  the  commerce  of  the  river. 
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During  the  past  fiscal  year  work  of  di iMlgiii^  iiiuler  old  contracts 
wascomnieiicecl  and  comideted,  securing'  full  widths  and  depths  up  to 
the  rock  ledge;  and  by  hired  labor  and  the  Government  plant  the 
worst  i)arts  of  the  ledge  were  removed. 

The  work  yet  to  be  done  is  to  straighten  the  channel  in  its  lower 
portions  and  to  deei)en  the  channel  through  the  ledge  to  full  depth  with 
a  Avidth  of  40  feet. 

The  balance  available  will  be  applied  to  continuing  the  improvementi 

.Inly  1.  1S0:5,  balanw  nnoxpeiKled $34,448.23 

June  30,  1S'J4,  Jimount  expended  during  tiscal  year 23, 424. 74 

July  1.  1801,  halauce  unexpoiidod 11,023.49 

July  1,  1891,  outstandiujj:  liabilities 149.28 

July  1,  1894,  balanro  available 10,874.21 

Am'ouut  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 35,874.21 

Amount  (estimated)  re(|Uirod  for  eompletion  of  existin;x  project 177,500.00 

Amount  that  ran  bci>r()lilablyexi»ended  in  fiscal  yeareiidiu'j:. I  une30.1896  100,000.00 
Submitted  in  enm])linnoe  with  reciuirements  of  sec^tions  ii  of  river  and 
harbor  acts  of  ]H{M\  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  0.) 

10,  Proritlenre  Rirer  and  Xarrafjansett  Bai/j  Rhode  Island, — The 
object  of  this  improvement  is  to  furnish  r.  wide  and  deex>  channel  for 
foreign  and  coastwise  commerce  from  the  ocean  to  Providence. 

l>efore  the  imi)rovement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navif»:ation,  and  at  one  point  in  the  channel,  a  place 
called  ^' The  Crook,"  the  available  h)w  water  depth  was  but  4^  feet. 
Uctween  isr)2  and  1S73  >«5(),r)(H)  was  ai)proi)riated  to  secure  first  1)  and 
then  12  feet  dei)th  of  channel.     This  work  was  tiuished  in  1873. 

The  ai)proved  i)r()ject  of  1S7S,  as  modified  in  1882,  i)rovide8  for  the 
deepening:  of  the  river  and  the  deepening'  and  widening  of  its  anchor- 
age basins,  so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low 
water  with  300  feet  width  from  the  deep  water  of  Narragansett  Bay  up 
to  Trovidenee,  1^  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet 
depth  with  000  feet  width,  18  feet  depth  with  725  feet  width,  12  feet 
depth  with  040  feet  width,  and  0  feet  depth  with  l,(Hi0  feet  width,  from 
Fox  to  Field  Point;  all  at  a  total  cost  estimated  in  1882  at  $075,000, 
of  which  $010,000  was  appropriated  i)rior  to  1804. 

At  the  adoi)ti(m  of  the  present  project  the  channel  was  limited  to 
12  Irot  depths,  and  the  anchorage*  areas  were  much  too  small  and  shal- 
low for  tht^  craft  seeking  them. 

The  sum  of  $51)1,008.28  had  been  exi)ende<l  on  this  work  up  to  June 
30,  1803,  by  which  all  the  25-foot  channels,  most  of  the  20-foot  anchor- 
ages, and  a  ])art  of  the  18-f()()t  ancliorages  had  been  dredged,  this  being 
about  live  sixths  of  all  the  luoposed  work. 

During  the  past  fiscal  year  work  of  dredging  under  old  contracts 
was  continued  and  comi^lcted,  securing  full  de])ths  and  widths  over  all 
the  dredgeable  portions  of  the  anchorage  basin;  and  then  by  the  Gov- 
ernment plant  and  hired  labor,  the  few  remaining  places  were  cleared 
of  ledge  rock  down  to  full  depths. 

There  is  required  for  the  com])I(»tion  of  existing  project  a  final 
redredging  of  the  main  channel  wliere  it  has  shoaled  since  1882. 

Further  dredging  must  await  further  appropriations. 
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July  1, 1893,  balance  unexpended $45,  901. 72 

J  une  ^,  1894,  amount  expended  during  fiscal  year 43, 358. 68 

July  1, 1894,  balance  unexpended 2,  543. 04 

July  1, 1894,  outstandkig  liabilities 1, 102.  49 

July  1, 1894,  balance  available 1,  440. 55 

Amount  appropriated  by  act  of  August  17, 1894 17, 500. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 18,  940. 55 


'Amount  (estimated)  required  for  completion  of  existing  project 47, 500. 00 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending .]  une  30,1896    47, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai)peiidix  C  10.) 

11,  Removal  of  Green  Jacket  Shoal,  Providence  River,  Rhode  Island, — 
This  shoal  is  in  that  part  of  Providence  lliver  which  constitutes  the 
harbor  of  Providence.  It  lies  off  the  wharves,  on  the  south  front  of 
the  city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchor- 
age purposes,  covering  an  area  of  about  18  acres  between  the  15-foot 
curves,  and  about  30  acres  m  all. 

The  approved  i)roject  of  1885  provides  for  the  removal  to  25  feet 
depth,  at  low  water,  of  a  middle-ground  shoal  of  about  30  acres  area, 
in  Providence  Kiver,  opposite  the  city,  the  portion  to  be  removed  to 
be  at  least  200  feet  distant  from  tlie  harbor  lines  of  the  city;  all  at  a 
total  cost  estimated  in  1885  at  $112,346,  of  which  $89,250  was  appropri- 
ated prior  to  1894. 

xVt  the  adoption  of  the  present  project  the  shoal  in  many  places  car- 
ried only  1  foot  of  w  ater,  and  was  a  very  troublesome  obstruction. 

The  sum  of  $79,574.37  had  been  expended  on  this  work  up  to  June 
3<),  1893,  by  which  18  acres  out  of  the  original  30  of  this  shoal  had 
been  removed  to  a  depth  of  25  feet  at  mean  low  water,  making  an 
important  addition  to  the  anchorage  facilities  of  Providence  Harbor. 

During  the  past  fiscal  year  work  of  dredging  under  old  contracts 
was  commenced  and  completed,  securing  10  feet  depth  over  all  the 
central  portions  of  the  shoal  and  20  feet  depth  over  all  the  main  chan- 
nel way. 

Further  dredging,  to  full  25  feet  depth,  must  await  further  appro- 
priations. 

July  1.  1893,  balance  nnexponded $9,  675. 63 

Jane  30,  1894,  amount  expended  duriufj  fiscal  year 9, 192. 65 

.luly  1,  1894,  balance  unexpended 482. 98 

July  1,  1894,  outstanding  liabilities 18.66 

July  1,  1894,  balance  available 464.32 

Amount  appropriated  by  act  of  August  17,  1894 7,  500.  00 

Amount  available  fur  Hscal  year  eudiug  June  30,  1895 7,  964.  32 


{Amount  (estimated)  required  for  couij)letion  of  existing  project 15,  596.  00 
Amonntthatcan  bo  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    15,  596.  00 
.Submittt'd  in  coiiipHance  with  re<iuirements  ot*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  11.) 

13.  Newport  Harbor,  Rhode  Island, — This  harbor  is  at  the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
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seeking  it  for  refuge.  The  soutberu  or  maiu  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet.  • 

Between  1873  and  1875  8-8,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.    This  work  was  completed  in  1870. 

The  approved  projei^t  of  1880,  as  modified  in  1882-'83-^84.  and  1890, 
provides  for  the  widening  and  deepening  of  the  channel  from  Narragau- 
sett  Bay  into  Newport,  so  as  to  secure  15  feet  depth  at  low  water  with  at 
least  750  feet  width ;  for  the  extension  of  the  13-foot  depth  and  10  foot 
depth  anchorage  basins;  for  the  partial  cutting  ofiof  the  shoal  spit  at 
the  southern  end  of  Goat  Ishmd,  and  for  the  construction  of  jetties  on 
the  western  sh(u-e  of  Goat  Lsh\nd  so  as  to  ])rotect  the  end  of  this  island 
from  erosion,  and  to  i)revent  the  drift  of  sand,  etc.,  around  the  island 
into  the  adjacent  parts  of  the  channel  and  harbor;  all  at  a  total  cost 
estimated  in  1890  at  8150,200,  of  which  8120,500  was  appropriat<jd 
prior  to  1804. 

At  the  a<h)ption  of  the  present  project  this  harbor  was  limited  to  12 
feet  (leptli  at  low  water,  and  its  anchorage  area  was  too  small  for  the 
rrait  seeking  hurborage  at  this  phice  during  the  summer  and  all  the 
year  duiing  storms. 

The  sum  of  8105,143.03  liad  been  expended  on  this  work  up  to  June 
.'id,  1803,  by  which  the  15  foot  channels  and  13  foot  anchorage  basins 
liad  been  dredged,  and  one  jetty,  133  feet  long,  had  been  built  west- 
v»ard  irom  Goat  Island.  The  southern  entrance  had  been  complete<l 
i\)Y  vessels  of  15  feet  draft,  and  of  the  total  area  to  be  dredged  within 
the  harbor  (about  00  acres)  about  GO  acres  had  been  completed. 

During  the  i)ast  fiscal  year  work  of  dredging  under  old  contracts  was 
(ommeneed  and  completed,  securing  the  complete  removal  of  the  Goat 
Isliind  Spit  to  15  feet  depth. 

The  woi  k  retpiircd  to  complete  the  existing  project  is  the  excavation 
of  a  small  remaining  portion  of  the  10-foot  anchorage  area;  also  the 
building  of  additional  jetties  (mtside  of  Goat  Island,  whenever  they 
niiiy  be  reciuired,  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the 
harbor  entrance. 

The  balance  available  is  to  be  applied  to  continuing  the  improvement, 

.Inly  1.  ISfa  l)jil:nuo  iinexponaed $24,356.97 

.June  30,  1^5iU,  aiuov.nt  cxix'iKled  durinjj:  fiscal  y(?ar 22,410.04 

.1  111  Y  1.  ISO  1.  iKil.nno  iinox])<ii(lo(l J,  040.  i)3 

.1  uly  1. 1SJI4.  <>nt.staii<lii)«;  liabilities $32.  28 

.fiilv  1,  IS'Jl,  aiiKnint  ('overed  h\  uncompleted  contracts 400.00 

432.28 

•Icily  1,  \^iH.  I):ilanrc  availal)l(» l,r>08.  65 

Amount  n]»i»ioi)ri:ite«l  by  act  of  Anjxust  17.181)1 7,500.00 

Amount  avnilahhr  for  liscal  year  <Midin«;  June  30,  IS! J;") 9,  008.  ()5 

Amount  (estimated)  rejjuirod  for  C(»ini>l«'tion  of  existiiijo:  project 19,200.00 

Amount  that  can  l)e])rofital»ly<'xpended  in  liscal  ye;ir  end  in  t^  Juno  30,  18%     19,200.00 
Submitted  in  compliance  with  recpnremeuts  of  sections  2  of  river  and 
harbor  acts  of  IH*  (>  and  1M)7  and  of  sundry  civil  act  of  March  3,  1S93. 

(See  Ai)pendix  C  12.) 

/v.  llnrhor  of  rcfmjv  at  Poini  Juflifh,  Rhode  Jslauth — Point  »Tudith  is 
the  southeastern  extremity  of  South  Kingston,  It.  1.,  and  marks  the 
southwestern  entrance*  to  Narragansett  l>ay.  A  long  ledge,  Icnown  as 
Squid  Ledge,  extends  fun'  nearly  a  mile  in  a  south-by-easterly  direction 
about  lA  miles  west  of  the  point. 
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The  approved  project  of  1889  i^rovides  for  the  construction  of  a 
national  harbor  of  refuge  nearly  a  mile  cquarc  at  this  point  by  means 
of  stone  breakwaters,  planned  so  as' to  give  protection  against  easterly, 
southerly,  and  westerly  storms,  the  mainland  itself  forming  a  protec- 
tion on  the  north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000,  of 
which  $250,000  was  appropriated  prior  to  1894. 

By  the  act  of  July  13,  1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis 
of  the  above-estimated  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  point  was  a  specially  dangerous 
place  for  boats  and  tows  to  pass  during  storms  and  even  ordinarily  bad 
weather. 

The  sum  of  875,347.00  had  been  expended  on  this  work  up  to  June  30, 
1893,  by  which  quarries  had  been  opened,  special  i)lant  had  been  built, 
and  the  breakwater  had  been  commenced  at  its  center,  about  200  feet 
length  raised  to  about  low- water  level,  and  a  beacon  light  established 
theriH)n. 

During  the  past  fiscal  year  work  of  placing  stone  under  old  contracts 
was  commenced  and  continued,  by  which  about  100,000  tons  of  stone 
has  been  placed  in  the  breakwater,  raising  about  2,000  feet  length  up  to 
about  low-water  level. 

It  is  proposed  to  apiily  the  balance  available  and  the  appropriation 
asked  for  to  continuing  the  construction  of  the  breakwater. 

.July  1,  1893,  balance  unexpended $174, 652. 40 

J  an©  30.  1894,  amount  expended  during  iiscal  yejw 87, 922. 58 

.July  1,  1894,  balance  unexpended 86.  729. 82 

July  1,  1894,  outstanding  liabilities $35,482.28 

July  1,  1891,  amount  covered  by  uncompleted  contracts 45, 154.51 

80,636.79 

.July  1,  1894,  balance  available 6,093.03 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 100,  000. 00 

Amoun  t  available  for  fiscal  year  ending  June  30,  1895 106, 093.  03 

{Amount  (estimated)  required  for  completion  of  existing  project 900,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  800,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  13.) 

11,  Harbor  of  refuge  at  Block  Island^  Rhode  Island, — This  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Island  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnisli  a  harbor  of  refuge  for 
vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  aflbrded  protection  for  decked  vessels. 

Between  1870  and  1870,  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-dralt  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882,  $25,000  was  appropriatecl  for  an  inner 
basin  and  the  protection  of  tlie  shore  next  the  breakwater,  this  Avork 
being  completed  in  1884.  In  1884,  $15,000  was  api)ropriated  for  addi- 
tions to  the  old  breakwater,  this  money  being  so  spent  in  1884-'85. 

The  a])]>roved  project  of  1884,  as  modified  in  1888,  provides  for  the 
construction  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island, 
consisting  of  an  enlarged  inner  harbor  (or  basin)  for  small  vessels  and 
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an  exterior  liaibor  for  lar^e  ones.  The  basin  was  to  be  about  800  feet 
square  and  (•onii)letely  inclosed  except  at  its  100  feet-wide  entrance. 
Tlie  exterior  harbor  was  already  iornied  by  an  old  breakwater  on  tlie 
east  and  the  adjacent  shore  on  the  south  and  west;  but  an  old  ^ap  near 
the  end  of  this  bivak  water  was  to  be  tilled  up.  The  i)rojeet  covers  the 
construction  of  the  stone  sea  walls  of  the  enlargcnl  inner  harbor 
(840,000)  the  repair  of  the  old  breakwater  (Ai'4,000)  and  a  little  dredg- 
ing;" (85,000)  along  the  western  side  of  the  old  breakwater  and  also 
inside  the  harbor;  all  at  a  total  cost  estimated  in  1888  at  $75,000,  of 
which  874,000  was  appropriated  prior  to  1804. 

At  the  adopti(»n  of  the  present  project,  this  harbor  was  neither  large 
enouji'h  nor  well  enough  protected  for  the  i)roper  harborage  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  $r>l,()L*1.78  had  been  expended  on  this  work  uj)  to  June 
30,  18015,  by  which  the  gap  in  the  old  breakwater  had  been  tilled  up  so 
as  to  make?  the  bieak  water  of  1,900  feet  total  length ;  the  north  sea  wall 
had  been  built  to  170  feet  length  with  full  height,  then  came  a  gap  of 
100  feet  length,  then  130  feet  length  to  full  height,  then  100  feet  length 
to  high  water  level,  and  then  150  feet  length  to  low-water  level;  the 
west  sea  wall  had  been  started  for  50  feet  at  its  shore  end;  and  the 
shoal  west  of  the  breakwater  had  been  dredged  to  a  depth  of  0  feet 
fnun  the  steamboat  wharf  to  Avilhin  100  feet  of  the  north  wall. 

During  the  past  liscal  year  wtuk  of  placing  stone  under  old  contracts 
was  commenced  and  comi)leted,  and  W(U'k  of  removing  old  jetties  and 
scattered  bowlders,  and  of  strengthening  weak  places  in  the  sea  walls 
and  old  breakwater  was  also  commenced  and  completed,  securing  the 
comidetion  of  the  harbor  walls  except  us  to  pier  heads  at  the  harbor 
entrance. 

The  balance  on  hand  will  be  applied,  under  the  existing  in*oject,  to 
the  construction  of  the  pier  heads  and  to  strengthening  the  existing 
sea  walls  at  their  Aveakest  points. 

July  1.  IS'.KJ,  l):ilnnoo  uncx])i'n(U'(l $22,378.22 

JiiiH*  oO,  1^!U,  anioiint  fxp<Mi(l(.'(l  «luriiig  fiscal  year 19,  i<92. 66 

.July  1.  IMM,  iKilaiicc  iiiU'\-])en(UMl 2,  4S5. 56 

July  1.  1S*M,  outstaudiug  lialulitii-s 422.  S2 

July  1,  ISO-l,  halauj-e  available 2,0(J2.74 

Amount  approiniatiMl  hy  jict  of  August  17,  1K)1 2,500.00 

.'vniount  available  for  fiscal  year  ending  Juno  1^0,  1895 4,562.71 

(See  Appendix  ('  14.) 

1.'),  Pdfrcaturk  Iiinr,  Uhotlr  Inland  and  Connn'ticut, — The  navigable 
;)art  of  the  Pawcatuck  IfivcM*  extends  from  the  town  of  Westerly  to 
iiittlc  Narragansctt  l>ay.  and  the  object  of  the  improvement  is  to  deepen 
and  widen  this  channel. 

licfore  improvement  th(»  channel  was  crooked  and  obstructed  by 
iiumerous  shoals,  on  some  of  which  there  was  but  i\  feet  of  water  at 
mean  low  water. 

lietween  1871  and  1S7()  J!«.'30,()()0  was  a])propriated  for  the  excavation 
of  a  channel  oA  feet  deep  at  mean  low  water  and  7.")  feet  wide  below  the 
wharves,  and  from  -So  to  40  feet  whle  between  the  upper  and  lower 
wharves,  this  work  being  com])lcted  in  1S7(». 

The  approved  i)rqject  of  188.")  i)rovides  f(u^  the  deepening  and  widen- 
ing of  rlie  river  so  as  to  secure  a  channel  of  at  h^ast  8  feet  depth  at 
low  Avater.  with  100  feet  whltli  i'nnn  its  mouth  up  to  the  lower  wharves 
of  Westerly,  and  thence  a  channel  of  the  same  depth  with  about  40 
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feet  width  up  to  the  upper  wharves  of  the  city,  all  at  a  total  cost  esti- 
mated iu  1891  at  $42,400,  all  of  which  was  appropriated  prior  to  1894. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  5.5 
fret  depth,  over  75  feet  width  below  the  city,  and  the  same  depth  over 
35  feet  width  opposite  the  city ;  and  rock  ledges  covered  the  channel 
at  several  points. 

The  sum  of  $39,253.25  had  been  expended  on  this  work  up  to  June 
30,  1893,  by  which  the  8-foot  channel  had  been  completed  from  deep 
water  upward  for  full  width  to  within  a  half  mile  of  the  city,  and  for 
partial  width  for  the  remaining  distance;  and  the  rock  ledge  obstruc- 
tions had  been  removed  from  the  channel  below  the  city. 

During  the  past  fiscal  year  work  of  rock  removal  under  the  Govern- 
ment force  and  plant  was  commenced  and  completed,  securing  the 
removal  of  all  loose  bowlders  and  ledge  rock  from  the  channel  way 
opposite  the  city. 

The  balance  available  will  be  applied  to  the  extension  of  the  channel 
according  to  the  project. 

July  1, 1893,  balance  unexpended $3, 146. 75 

June  30, 189^,  amount  expended  during  fiscal  year 1,  980. 67 

July  1, 1894,  balance  unexpended 1, 166. 08 

July  1, 1894,  outstanding  liabilities 61.37 

July  1, 1894,  balance  available 1,104.71 

Amount  appropriated  by  act  of  August  17, 1894 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 7, 104. 71 

(See  Appendix  C  15.) 

1(),  Harbor  of  refuge  at  Stonington^  Conn, — Stonington  Rarbor  lies 
on  the  north  side  of  the  eastern  entrance  from  tlie  ocean  into  Long 
Island  Sound,  and  its  breakwaters  are  for  the  purpose  of  making  the 
liarbor  a  harbor  of  refuge  for  vessels  entering  and  leaving  this  eastern 
entrance  of  the  sound.  Stonington  Harbor  originally  was  an  open  bay, 
unprotected  from  southerly  storms  and  obstructed  by  a  shoal  having  a 
low-water  depth  of  but  C  feet  at  the  shoalest  part.  Between  1827  and 
1831  about  $37,000  was  spent  in  constructing  piers  or  breakwaters  iu 
the  inner  harbor  for  the  protection  of  the  general  harborage.  Between 
1871  and  1873  $4C,1GG  was  appropriated  for  a  survey  of  the  harbor  and 
for  dredging  the  harbor  to  12  feet  depth,  this  work  being  finished  iu 
i675.  Between  1875  and  1879  $112,500  was  appropriated  for  the  con- 
struction of  a  western  breakwater  about  2,000  feet  long,  extending  to 
18  feet  depth  of  water,  and  for  dredging  the  harborage  to  12  feet  depth 
inside  this  breakwater,  this  work  being  completed  in  1880. 

The  approved  project  of  1880  provides  for  the  construction  of  an 
eastern  breakwater  as  a  protection  to  the  outer  liarbor,  tliis  breakwater, 
about  a  half  mile  long,  to  extend  from  the  vicinity  of  Bartletts  Reef 
to  the  vicinity  of  the  Middle  Ground  Shoal,  or  until  it  gives  sufficient 
protection  to  the  harbor  Jigainst  southerly  winds;  all  at  a  total  cost 
estimated  in  1884  at  $143,000,  all  of  which  was  appropriated  prior  to 
1894. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

The  sum  of  $131,002.32  had  been  expended  on  tliis  work  up  to  June 
30,  1893;  this  expenditure  resulted  in  the  extension  of  this  eastern 
breakwater  to  a  total  length  of  2,377  feet. 

During  the  past  fiscal  year  minor  surveys  were  made  and  bids 
solicited  for  the  further  extension  of  the  breakwater. 


62  REPORT    OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Tlie  balance  on  hand  Avill  be  expended  in  extending  the  eastern 
breakwater. 

July  1,1893,  iKilaiicc  iincxpeiKlcd $11,037.68 

J  uric  30, 18U4,  nmouut  cxpciulcd  during  fiscal  year 1, 267. 01 

July  1,  ISIM,  balance  unexpcndtMl 10,670.67 

July  1,  181M,  outstanding  liabilities 24D.26 

July  1,189L  balance  availablt! 10,421.41 

Amount  ai)pr()priatod  by  act  of  August  17, 18IM 5,  000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  181)5 15,  421. 41 

(See  Appendix  0  10.) 

17,  Removing  sun1<en  vessels  or  craft  obstructing  or  endangering  natiga- 
tion, — a.  Wreck  of  steam  ijaclit  Alva. — This  steam  yacht,  on  a  pleasure 
trip,  was  snnk  by  collision  in  Jnly,  1892,  in  the  middle  of  Pollock  Kip 
Channel,  eastern  entrance  to  Nantucket  k:?ound,  Massachusetts.  Her 
owners  were  allowed  the  two  months  guaranteed  them  bylaw  in  which 
to  remove  her.  Alter  this  time  the  wreck  was  duly  advertised  and  her 
removal  awarded  to  the  lowest  bidder  under  contract  dated  December 
12,  work  to  be  completed  by  May  14, 1S<)3.  Unusual  stress  of  weather 
during  tlie  winter  caused  this  time  to  be  extended  until  Jidy  14,  1893. 
Work  was  finally  iinished  and  linal  inspection  made  July  5, 1893. 

h,  \S^reclc  of  old  stone  svJiooncr  at  Monomoy  Voint. — This  schooner, 
loaded  with  stone,  sunk  several  years  a^^o  <m  the  southern  edge  of 
{Shovelful  Sln)al,  ^lononioy  Point,  ISouthern  Cape  Cod,  Massachusetts, 
had,  in  1 S93,  beconu^  a  dangenms  obstruction  to  navigation.  The  wreck 
was  removed  bv  the  Government  force  and  plant,  work  being  completed 
in  July,  1893. 

f.  Wreck  of  schooner  Nellie  V.  Ixolces, — This  schooner,  loaded  with 
stone,  sunk  in  1890  alumt  0.5  mile  southeast  of  the  Moncnnoy  Life-Saving 
Station,  Southern  Cape  Cod,  Massachusetts,  had  in  1893  become  a 
dangerous  obstruction  to  navigation.  The  wreck  was  removed  by  the 
(lovernment  force  and  i»lant,  work  being  completed  in  August,  1893. 

d,  Wrrrk  of  schooner  Jiiogers. — This  scliooiu'r,  loaded  with  coal,  was 
stranded,  in  Ajnil,  1893,  in  the  slue  of  Handkirchief  Shoal,  about  l.i5 
miles  southwest  of  Monomoy  Point,  Southern  Cap;'  Cod,  Massachusetts. 
The  wre<'k  was  removiMl  by  the  Government  force  and  i/lant,  work  1)eing 
comph^ted  in'July,  1893. 

e,  WrecliS  in  Vineyard  llaren,  Massarhvsetts. — Seven  old  wrecks,  of' 
several  years'  age,  were  reported  in  July,  1893,  as  lying  in  Vineyard 
Haven  Marl.iorand  still  obstructing  its  navigation  and  endangering  the 
safety  of  its  shipj)ing.     They  were  all  removed  by  the  (iovernment  force 
and  plant,  work  being  completed  in  August,  1893. 

/.  Wreek  of  sehnnner  Acacia, — This  vessel,  wrecked  in  August,  1893, 
was  rejiortcd  the  same  month  as  lying  about  C  miles  east-southeast  of 
Chatham,  Mass.,  its  masts  endangering  the  safety  of  other  craft.  The 
wreck  was  removed  by  the  Government  jdant  and  force,  work  being 
com]>leted  in  October,  1893. 

g.  Wreek  of  barge  N.  and  W„  No,  /. — This  vess(»l,  loa<led  with  coal, 
was  sunk  by  collision  in  August,  1893,  in  Providence  River,  Khode 
Island.  The  wreck  was  removed  by  its  owners,  work  being  ccmipleted 
l)rior  to  the  exi>iration  of  the  two  months'  limit  allowed  them  by  law. 

//.  Wreck  <f  schooner  John  1*,  Keisty, — This  vessel,  on  tire,  sunk  on 
or  before  September  23,  18!>3.  about  1..")  miles  east  of  Handkerchief 
light-ship,  Nantucket  Sound,  Massachusetts.  The  wreck  was  removed 
by  the  Government  plant  and  force,  work  being  completed  in  January, 
1894. 
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♦.  Wreck  of  schooner  G.  M.  Farnsivorth. — This  vessel,  sunk  and  aban- 
doBed  several  years  ago  on  the  Common  Flats,  Old  Chatham  Eoads^ 
Massachusetts,  was  reported  in  October,  1803,  as  still  endangering  navi- 
gation. The  wreck  was  removed  by  the  Government  plant  and  force, 
work  being  completed  in  January,  1894. 

J.  Wreck  of  schooner  Annie  W.  Akers, — This  vessel,  sunk  in  Novem- 
ber, 18113,  about  200  yards  southwest  of  the  railroad  wharf  at  Hyannis 
Harbor,  Massachusetts.  The  wreck  was  removed  by  the  Government 
plant  and  force,  work  being  completed  in  March,  1894. 

A*.  Wreck  of  schooner  Stephen  Raymond. — This  vessel  sunk  in  Novem- 
ber, 1893,  about  35  yards  west  of  the  railroad  wharf  at  Hyannis  Harbor, 
Massachusetts.  The  wreck  was  removed  by  the  Government  plant 
and  force,  work  being  completed  in  February,  1894. 

/.  Wreck  of  schooner  Katie  MitcheJL — This  vessel  sunk  in  August, 
ISOSy  on  a  bar  about  3  miles  southeast  from  Hyannis,  Mass.  The 
wreck  was  removed  by  the  Government  i)lant  and  force,  work  being 
conipleted  in  February,  1894. 

w.  Wreck  of  schooner  Franklin. — This  vessel  sunk  in  November,  1893, 
oil  Rearses  Shoal,  about  0.5  mile  southeast  by  east  from  Monomoy 
Point  light-house,  Mass.  The  wreck  was  removed  by  the  Government 
plant.and  force,  work  being  completed  in  March,  1894. 

u.  Wreck  of  schooner  Laura  E.  Messer, — This  vessel  sunk  in  January, 
1804,  on  Bearses  Shoal,  about  1.5  miles  east  from  Monomoy  Point  light- 
house, Mass.  During  the  two  months'  delay  required  by  law  the  wreck 
was  broken  up  and  scattered  by  the  ocean  so  as  to  no  longer  be  an 
obstruction  to  navigation. 

o.  Wreck  of  schooner  Asa  H.  Fervcre, — This  vessel  sunk  several  years 
ago,  about  2.4  miles  south-by- west  Irom  Chatham  lights,  close  to  Mono- 
moy Beach,  Massachusetts,  was  reported  in  March,  1894,  as  still  endan- 
gering navigation.  The  wreck  was  removed  by  the  Government  plant 
and  force,  work  being  completed  in  March,  1894. 

p.  Wreck  near  Browns  Ledge. — ^Various  reports  received  from  Janu- 
ary to  May,  1894,  indicated  the  presence  of  a  wreck  somewhere  near 
I^rowns  Ledge,  southwest  of  Cuttyhuuk  and  west  of  Marthas  Vine- 
yard, Mass.  This  wreck  was  scattered  by  dynamite  by  the  IT.  S.  Navy 
cruiser  Vesuvius  in  June,  1894,  leaving  nothing  further  to  be  done  by 
the  War  Department. 

q.   Wreck  of  schooner  L.  F.  Hopkins. — This  wre(!k,  on  fire,  sunk  across 
the  channel  of  the  river  at  Pawtucket,  P.  I.,  on  May  10,  1894.     Prei)a 
rations  have  been  made  to  commence  her  removal  on  July  10,  at  the 
end  of  the  two  months'  delay  required  by  law. 

r.  Wreck  near  Parkers  River. — This  wreck  was  reported  in  June,  1894, 
as  lying  somewhere  near  the  shore  of  Nantncket  Sonnd,  Massachusetts, 
between  Parkers  Kiver  and  Bass  Eiver.  Preparations  are  being  made 
for  its  removal. 

The  cost  of  work  on  the  wrecks  removed  during  the  year  was 
*n, 544.74. 

(See  Appendix  C  17.) 

niPROVEMENT  OF  CONNECTICUT  RIVER  AND  OF  RIVERS  AND  HARnORS 
IN  CONNECTICUT  AND  NEW  YORK  TRIBUTARY  TO  EON(f  ISLAND 
SOUND,  AND  ON  SOUTHERN  SHORE  OF  LONC^  ISLAND. 

This  district  was  in  the  charge  of  Lieut.  Col.  Henry  M.  Kobert,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lient.  Thomas  IT. 
Kees,  Corps  of  Engineers,  to  August  22,  1893,  and  Lieut.  W.  E,  Craig- 
hill,  Corps  of  Engineers,  since  November  20,  189»5. 
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i.  Mystw  Rlrerj  Comiecticut. — Tliis  is  a  tidal  river  about  4  miles  in 
length,  extending  northward  from  Fishers  Island  Sound.  Its  natural 
depth  for  tlie  lower  2  miles  was  15  feet  or  more  at  low  tide,  in  a  very 
crooked  and  narrow  channel;  thence  for  a  mile  farther,  to  the  village 
of  Mystic,  tlie  depth  slioaled  to  about  9  feet. 

Above  Mystic  there  has  been  little  navigation.  In  1888  an  exami- 
nation of  the  river  was  made,  and  subseqnently  a  project  was  adopted 
for  dredging  to  carry  the  depth  of  15  feet  at  mean  low  water,  with 
width  of  100  feet,  np  to  the  highway  bridge,  and  to  widen  five  bends 
in  the  stream  at  an  estimated  cost  of  $.'50,000. 

Up  to  July  1,  1893,  ^10,350.97  had  been  expended  on  this  improve- 
ment in  dredging  to  make  an  available  depth  of  15  feet  at  mean  low 
water  np  to  Mystic,  where  the  i)revioas  depth  had  been  9  feet;  the 
widening  of  the  upper  of  the  five  bends  had  been  completed,  and  the 
second  nearly  comx)lcted;  the  shar])  bend  at  the  mouth  of  the  river 
had  also  been  widened  by  25  to  75  feet. 

During  the  past  fiscal  year  work  at  the  second  bend  was  comx>leted^ 
and  an  additional  width  of  25  feet  was  dredged  for  a  length  of  800 
feet  at  the  worst  part  of  the  lower  bend  op])Osite  the  Noank  shii)yards. 

The  total  amount  appropriated  for  this  improvement  is  823,500. 

Future  approi)riations  will  be  ai)plied  to  dredging,  to  widen  .the 
channel  at  tiie  lower  bends,  as  provided  in  the  project. 

July  1,  IWC),  halancor.nexpcMiacd $3,649.0^ 

Juuv  ISO,  JS!U,  amount  exix'udod  during:  liscal  year 8,378.64 

July  1 ,  \H{)i,  halaiicc  unexj>end<Hl 270.  39 

Amount  ai>propriatcd  hy  a<t  of  August  17,  18iU 3,  500.00 

Amount  available  Tor  fiscal  year  ondiufr  Ju"<'  30,  1895 3,770.39 

Am<mnt  (cstiniatiMl)  rcciuircd  for  c(»nipl<Mion  of  cxistinjj  project t>,  51X).  00 

Amount  that  can  be  ]Hofital>ly  expended  in  fiscal  yfarendingJuiui  30, 1896      6,500.00 
Subiir'-.ted  in  ('omi)]ianee  with  re(juirements  of  sections  *2  of  river  and 
liai  bor  acts  ol'  18l)6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  D  1.) 

Ji\  Thftwca  Jtivrr,  Connecticut. — This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwich,  15  miles  south,  to  Long  Island  Sound.  For 
11  miles  above  its  mouth  the  depth  ranges  from  Vi  to  SO  feet. 

Until  1889,  improvements  were  confined  to  a  stretch  of  .S.A miles  below 
Ncn^wich,  in  which  the  most  tnmblesome  bars  lay.  In  1820  the  eliannel 
dei)th  (vcr  these  bars  was  about  (J  feet  at  mean  low  water. 

in  18:>0  a  ])roJect  was  adopted  for  making  a  channel  100  feet  wide  and 
14  feet  deep  at  mean  high  water  (11  feet  at  low  water)  by  dredging  and 
by  building  ])iers. 

In  1878  a  channel  14  feet  deep  at  low  water  was  projected,  and  in 
1882  a  modi fu'at ion  was  adopted  providing  for  a  channel  200  feet  wide 
and  14  feet  deej)  at  mean  low  water,  to  l)e  obtained  by  dredging  and 
by  building  five  dikes  or  training  walls  along  the  outer  sides  of  tie 
channel  curv<'s.  The  <\stimated  cost  was  $208,080,  and  a  balance  of 
620,000  from  previous  a])i)r()priations  was  then  available.  In  1888  the 
project  was  extended  to  include  making  10  feet  depth  as  far  as  Allyn 
Point,  and  14  feet  from  there  to  Kaster  l*oint  at  an  additional  cost  of 
$10,0(K). 

ruder  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892, 
$10,000  of  tlie  ai>pi"opriation  for  Tlmmes  Kiver  was  authorized  to  be 
ex])end<'d  in  the  imi)rovement  (?f  Sliaws  Cove,  New  London,  and  the 
total  estimated  cost  of  this  additional  work,  848,000,  has  been  added 
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to  the  estimate  required  for  completion  of  the  existing  project  for  the 
improvement  of  the  river.  The  original  depth  in  this  cove  was  from 
2J  to  8  feet  at  mean  low  water,  and  the  channel  was  narrow  and 
crooked.  The  project  provides  for  making  a  channel  100  feet  wide 
and  12  feet  deep,  with  an  anchorage  basin  of  the  same  depth,  aboiit  800 
by  400  feet. 

Up  to  July  1,  1893,  three  of  the  proposed  dikes  had  been  completed, 
and  the  fourth  one  nearly  so;  and  the  channel  had  an  available  depth 
of  14  feet  up  to  Mohegau  (3  miles  below  Norwich)  and  thence  to  Norwich 
a  depth  of  12  feet  at  mean  low  water.  The  channel  in  Shaws  Cove  had 
been  made  the  full  length  and  depth  with  width  of  60  feet,  and  the 
anchorage  basin  had  been  begun. 

The  total  amount  expended  on  this  improvement  up  to  July  1, 1893, 
including  outstanding  liabilities,  was  $389,492.91. 

During  the  past  fiscal  year  37,715  cubic  yards  was  dredged,  extend- 
ing the  channel  of  14  feet  depth  up  to  the  "Sand  Pier"  (about  IJ  miles 
below  Norwich)  with  width  of  100  feet.  No  work  was  done  in  Shaws 
Cove. 

The  total  amount  appropriated  since  1821  for  improving  this  river, 
including  Shaws  Cove,  is  $404,300. 

Future  appropriations  will  oe  applied  to  dredging  to  complete  the 
14-foot  channel  to  Norwich,  and  to  complete  the  projected  anchorage 
basin  in  Shaws  Cove. 

.July  1,  1893,  balance  unexpended $24,051.45 

J  nne  30,  1894,  amount  expended  during  fiscal  year 21, 090. 41 

July  1, 1894,  balance  unexpended * 2, 961. 04 

Amount  appropriated  by  act  of  August  17,  1894 12, 500. 00 

Amount  available  for  fiscal  year  en<ling  June  30,  1895 15,  461. 04 

(Amount  (estimated)  required  for  completion  of  existing  project 81, 100. 00 
Amonutthatcanbeprofitablyexpendedinfiscalyear  ending  June  30, 1896    50, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  2.) 

3.  Connecticut  River ^  Massachusetts  and  Connecticut. — Above  Hart- 
ford.— From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield 
Falls  or  Rapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  6 
feet  deep. 

Enfield  Eapids  extends  aboat  5  miles  over  a  rocky  and  nneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distance  of  11  miles,  the  river's  bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water. 

Several  years  ago  the  Connecticut  River  Company  constructed  a 
small  canal  around  Enfield  Rapids,  through  which  boats  of  3  feet  draft 
and  80  feet  length  can  pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barbers  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitted  for  construction  of  a  canal  8  feet  deep  around 
Enfield  Rapids.  These  estimates  were  revised  in  1880.  The  estimated 
cost  of  the  canal  was  81.322,805.  It  was  not  considered  advisable  to 
commence  construction  with  a  less  sum  than  $450,000,  which  has  not 
yet  been  appropriated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  has  been  appro- 
priated for  this  part  of  the  river,  of  which  $91,059.70  has  been  expended. 
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All  the  work  done  has  been  dredging  and  tlie  construction  and  repair 
of  seven  wing  dams. 

No  work  has  been  done  during  the  past  fiscal  j'ear. 

Tlie  last  appropriation  for  this  i)art  of  the  river  was  made  in  1880. 
and  the  last  work  done  was  repair  of  wing  dams  in  1880.  Except  the 
fixing  and  defining  of  the  channel  by  wing  dams,  the  results  of  the 
improvement  so  far  made  have  not  been  permanent. 

The  funds  on  hand  from  previous  appropriations  are  sufficient  for 
such  repairs  and  temporary  improvement  as  may  be  needed  during  the 
ensuing  fiscal  year.    No  other  work  is  at  present  con  tern  i)lated. 

Julv  1,  iyi»a,  l>alaiicc  unexpemleil $8,940.30 

July  1,  18U4,  balance  imexpoiuled 8,940.30 

Connecticut  River  heloic  Hartford. — Between  Hartford  and  liong 
island  Sound,  a  distance  of  50  miles  by  course  of  channel,  the  dfiptbou 
the  bars  was  formerly  5  feet  at  low  water,  the  worst  places  being 
between  Hartford  and  Middletowu,  a  distance  of  19  miles,  and  at  Say- 
brook  Bar  at  the  month  of  the  river.  Dredging  wa^  carried  on  and 
small  wing  dams  were  constructed  by  private  parties  and  by  a  State 
corporation  up  to  1808,  with  no  ])ermanent  benefit. 

In  1808  a  project  for  improvement  by  the  United  States  was  sub- 
mitted, under  which  a  pile  dike  was  built  at  Hartford,  and  annual 
dredging  done  on  the  bars  below  Hartford  until  1883. 

In  1873  a  project  for  the  construction  of  three  jetties  on  Saybrook  Bar 
was  adopted.  Two  of  these  have  been  built;  the  third  will  probably 
not  be  recpiired. 

In  1880  a  project  for  permanent  imi)rovement  of  six  of  the  worst 
biirs  between  Hartford  and  Middletowu  was  adopted:  it  contemplated 
building  riprap  wing  dams,  rectifying  the  banks,  and  protecting  the 
caving  banks  by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It 
was  afterwards  found  necessary  to  extend  the  project  to  include  annual 
dredging  at  these  and  other  bars,  and  the  extension  and  rejiairs  of  the 
Saybrook  jetties. 

Two  of  the  contemplated  works  have  been  built,  a  training  wall  at 
Hartford  Bar  and  a  wing  dam  at  Glastonbury  Bar,  their  total  cost 
being  840,715.34.  In  addition  to  the  Avork  included  in  the  estimate  of 
$330,487,  the  east  and  west  jetties  at  Saybrook  have  been  extended 
and  repaired,  and  a  channel  i30  feet  wide  and  12  feet  deep  has  been 
dredged  between  them,  and  from  .S'">,000  to  810,000  has  been  annually 
expended  in  dredging  to  maintain  a  depth  of  9  feet  on  the  bars  between 
Hartford  and  Saybrook. 

Experience  has  shown  that,  on  account  of  the  frequency  and  height 
of  freshets  in  tiiis  river,  the  permanent  works  projected  in  1880  would 
be  inadeciuate  to  maintain  the  desired  depth,  or  even  to  materially 
reduce  the  amount  of  dredging  annually  required.  Therefore  in 
l)ec(Mnber,  1887,  a  new  project  was  ad()i>ted  confining  future  operations 
to  the  completion  of  the  Saybrook  jetties  to  a  height  of  5  feet  above 
high  water,  with  a  top  width  of  0  feet,  and  widening  the  channel 
between  the  jetties  to  400  idQt,  with  a  depth  of  12  feet  at  mean  low 
water,  at  an  estimated  cost  of  880,000,  with  annual  dredging  to  maintain 
a  9-foot  channel  between  Hartford  and  Long  Island  Sound,  at  an  aver- 
age cost  of  810,000  per  year.  In  1S90  an  extension  of  the  project  was 
adopted  to  provide  for  raising  the  Hartfort  Dike  to  about  15  feet  above 
low-water  level,  at  an  additional  estimated  cost  of  850,000,  making  the 
totiil  estimated  cost  for  tlie  revised  i)roject  now  in  force  8130,000  for 
permanent  work,  and  810,000  annually  for  maintaining  the  navigable 
channel  by  dredging. 
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Under  the  existing  project,  up  to  July  1,  1S93,  no  permanent  work 
had  been  done,  the  available  funds  having  been  required  for  dredging 
to  maintain  the  navigable  channel. 

Of  the  permanent  works'  built  before  the  adoption  of  the  existing 
project  (in  1887)  the  Hartford  Dike  and  jetties  at  Saybrook  are  in  good 
condition;  the  jetties  have  secured  the  permanence  of  the  entrance 
channel,  and  the  dike  has  partly  secured  the  channel  at  Hartford  Bar; 
the  Glastonbury  Dike  is  mostly  covered  by  sand.  The  channel  at  the 
entrance  retains  nearly  full  width  and  depth. 

The  total  amount  expended  by  the  United  States  for  this  improve- 
ment from  its  beginning  in  1830  to  July  1,  1893,  including  liabilities 
then  outstanding,  was  $425,710.08. 

During  the  fiscal  year  dredging  was  done  to  maintain  the  navigable 
cliann^  in  the  river,  and  work  is  now  in  progress  removing  the  shoals 
which  TOrmed  during  the  spring  freshets.  The  appropriation  of  1892 
has  been  and  will  be  applied  wholly  to  annual  maintenance  of  chan- 
nels and  will  not  reduce  the  estimate  for  completion  of  permanent 
work. .  Dredging  early  in  each  year  to  restore  the  channels  filled  by 
spring  freshets  is  imperatively  necessary  for  the  commerce  of  this 
river  and  should  be  done  whenever  funds  are  available  in  preference 
to  the  projected  permanent  improvemei\ts.  Since  this  part  of  the 
]>roject  has  been  definitely  adopted  and  put  in  practice  the  river  has 
been  on  the  average  in  much  better  navigable  condition  than  before. 

Future  appropriations  will  be  applied  to  the  maintenance  of  the 
9-foot  channels  necessary  for  navigation  of  the  river,  to  raising  the 
Hartford  Dike,  and  completing  the  Saybrook  Jetties,  and  to  widening 
the  channel  at  Saybrook  Bar. 

The  estimated  cost  of  completion,  reported  in  1893  as  $110,000, 
should  be  $130,000,  the  appropriation  of  $20,000  made  by  act  of  July 
13,  1892,  being  applied  wholly  to  the  indispensable  maintenance  of 
channels. 

.July  1,  1893,  balance  unexpended $16,  740.  03 

J  une  30.  1894,  amount  expended  during  fiscal  year 8,  933. 27 

.Jul V  1,  1894,  balance  unexpended 7, 806.  76 

July  1,  1894,  outstanding  liabilities $2,987.56 

July  1,  1894,  amount  covered  by  uncompleted  contracts 3, 157. 44 

6, 145. 00 

Jnly  1,  1894,  balance  available 1,661.76 

Amount  appropriated  by  act  of  August  17.  1894 20,  000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 21, 661.  76 


( 


Amount  (estimated)  required  for  completion  of  existing  project 130,  000. 00 

Amount  (estimated)  required  for  maintenance  annually 10,  000. 00 

.  Amonntthatcanbeprofitablyexpendedin fiscal yearendingjune30,  1896    90, 0(X).  00 
I  Submitted  in  compliance  "with  requirements  of  sections  2  of  river  and 
[     harbor  aets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  3.) 

4.  Harbor  of  refuge  at  DvcJc  Island  Harbor j  ConnecticxiU — This  har- 
bor is  a  broad  bay  on  the  north  side  of  Long  Island  Sonnd,  abont 
midway  between  the  harbors  of  New  Haven  and  New  London,  a  dis- 
tance of  46  miles  in  the  widest  part  of  the  sonnd  where  tliere  is  no 
sufficient  harbor  of  refuge  for  general  commerce.  Duck  Island  Harbor 
is  large  enough  for  such  use,  but  is  naturally  unprotected  from  storms 
from  any  southerly  quarter. 

By  order  of  Congress,  examinations  of  this  harbor  were  made  in  1883 
and  1886,  and  subsequently  a  project  was  adopted  for  making  it  a 
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harbor  of  refuge  by  constructing  three  riprap  breakwaters,  the  west 
one  extending  westerly  from  Duck  Island,  the  middle  one  extending 
northeasterly  from  Duck  Island,  the  east  one  extending  southwesterly 
from  JMenunketesuck  PoiDt  to  the  east  limit  of  the  harbor.  The  total 
length  of  these  breakwaters  was  to  be  5,880  feet  and  their  estimated 
cost  is  $463,540. 

Work  under  this  project  was  begun  in  May,  1891,  and  up  to  July  1, 
1893, 1,240  linear  feet  of  the  west  breakwater  had  been  built,  extend- 
ing it  westwardly  from  Duck  Island  to  a  depth  of  about  15  feet  at  mean 
low  water.  At  this  length  it  aftords  a  limited  shelter  from  southeast 
and  south  storms. 

During  the  past  fiscal  year  the  work  has  been  extended  420  linear 
feet,  making  it  1,GG0  feet  long;  its  present  end  is  in  depth  of  16J  feet 
at  mean  low  water.  j.        . 

The  total  amount  appropriated  for  this  improvement  is  $90,0to/ 

Future  appropriations  will  be  applied  to  continuing  breakwater  con- 
struction. 

July  1,  1893,  balance  unexpended $32,865.18 

June  30,  1894,  amount  expended  during  iiscal  j^ear 31, 224. 50 

July  1,  1894,  balance  unexpended 1, 640. 68 

July  1,  1894,  outstanding  liabiliti«fc 22.00 

July  1,  1894,  balance  available 1,618.68 

Amount  appropriated  by  act  of  August  17,  1894 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 31, 618. 68 
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Amount  (^estimated)  required  for  completion  of  existing  project 373,540.00 

Amouuttnatcanbeprofitably  expended  in  fiscal  yearendingjuue30, 1896  100,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)endix  D  4.) 

5,  Clinton  Harbor,  Connecticut — This  harbor  is  10  miles  west  of  the 
mouth  of  the  Connecticut  Eiver.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beacli,  tlirough  which  a  breach  was  made  about  the  year 
1840,  after  which  the  channel  shoaled  in  two  plaees  to  about  4  feet 
de])th  where  it  had  been  8  feet  deep. 

The  ])rqiect  for  improvement  adopted  in  1882  provided  for  closing 
the  breach,  and,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  100  feet  wide  and  0  feet  deep  at  mean  low  water  through  the 
shoals.  The  entire  cost  was  estimated  at  $10,000.  In  1893  a  modifi- 
cation of  the  project  was  adopted,  which  provided  for  a  channel  of  76 
feet  width  and  reduced  the  total  estimate  for  completion  to  $8,600. 

The  breach  was  closed  by  building  a  riprap  dike  across  it  in  1883;  this 
dike  was  repaired  in  1802.  In  1803  a  channel  6  feet  deep  at  mean  low 
water  was  dredged,  with  width  of  85  feet  through  the  inner  bar  and  75 
feet  tlirough  the  outer  bar,  completing  the  modified  project  in  May, 
1893. 

Ko  work  was  done  during  tlie  past  fiscal  year.  The  dike  and  dredged 
channels  remain  in  good  condition. 

The  project  being  completed,  no  further  appropriation  is  required. 

July  1,  1893,  balance  unexpended $243.78 

June  30,  1894,  amount  expended  during  fiscal  year 243.78 

(See  Appendix  D  5.) 

(k  XiK  Ha  I'en  Harbor,  Connecticut — The  original  available  low-water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 
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The  first  project  for  deepening  the  channel  provided  for  making  it  13 
feet  deep,  which  was  done  in  1871.  It  was  widened  at  difierent  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  IG  feet 
deep  and  not  less  than  400  feet  wide.  In  1882  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  par- 
allel to  the  channel  and  3,200  feet  long,  in  order  to  contract  the  channel 
and  maintain  10  feet  depth  on  Fort  Hale  Bar,  when  that  depth  should 
be  obtained  by  dredging. 

Ui)  to  July  1,  1893,  the  shore  arm  and  2,089  feet  of  the  channel  arm 
of  the  Sandy  Point  bike  had  been  built;  a  IG-foot  channel  from  400 
to  700  feet  wide  had  been  made  and  maintained  all  the  way  up  the 
harbor  to  Tomlinson's  bridge,  except  over  the  Fort  Hale  Bar,  where 
the  depth  is  but  13  feet. 

Dimng  the  past  fiscal  year  nothing  was  done.  The  last  work  done 
in  this  harbor  was  in  1892-'93,  when  the  channel  in  the  upper  part  of 
the  harbor  was  widened  and  shoal  s^ots  removed,  affording  more  room 
in  this  crowded  part  of  the  harbor. 

The  total  amount  appropriated  for  improving  this  harbor  since  the 
beginning  of  work  in  1867  is  $316,000. 

Future  appropriations  will  be  applied  to  dredging  and,  if  necessary, 
to  extending  the  dike. 

July  1,  1893.  balance  unexpended $270. 58 

J  uue  30,  1894,  amount  expended  during  fiscal  year 91. 47 

July  1,  1894,  balance  unexpended 179.11 

Amount  appropriated  by  act  of  August  17,  1894 10, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10, 179. 11 

f  Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

;  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    38, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  G.) 

7.  Breakicaters  at  New  Haven^  Conn. — In  1880  a  project  was  adopted 
for  making  a  harbor  of  refuse  at  the  entrance  of  Kew  Haven  Harbor  by 
construction  of  two  riprap  breakwaters;  the  first  to  be  3,300  lieet  long, 
extending  northeasterly  from  the  light-house  on  Southwest  Ledge  to 
Quixes Ledge;  the  second  to  be  4,200  feet  long,  extending  northwest- 
erly from  Luddington  Rock.    The  estimated  cost  was  $1,311,134. 

The  river  and  harbor  act  of  August  11,  1888,  provided: 

And  the  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water, and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to  expend  any  por- 
tion of  said  sum  in  commencing  its  coustruction. 

Tlie  New  Haven  Harbor  commissioners  proposed  a  plan  for  relo- 
cation of  the  western  breakwater,  which  would  largely  increase  the 
anchorage  afforded  under  the  original  project,  and  which  would  cost 
about  85,000,000. 

There  was  no  doubt  of  the  desirability  of  increasing  the  anchorage 
ground,  but  the  expenditure  required  by  this  plan  was  larger  than  the 
present  demands  of  commerce  seemed  to  warrant.  A  plan  was  sug- 
gested by  the  officer  in  charge  for  changing  the  location  of  the  western 
breakwater  to  the  southwest  about  6,000  feet,  and  constructing  a  break- 
water 5,000  feet  long,  which  should  start  at  a  point  1,000  feet  north,  54^ 
east  from  Luddington  Rock,  and  extend  south  54°  west,  crossing  the 
rock;  also  for  constructing  a  smaller  breakwater  from  the  east  shore 
towards  Quixes  Ledge  to  better  protect  the  harbor  from   easterly 
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storms,  leaviug  an  eastern  entrance  channel  800  feet  iv^ide  and  3  Ifeet 
deei>.  The  cost  of  these  works,  in  addition  to  the  estimates  of 
81,:511,134,  would  be  about  $840,000. 

Upon  appropriation  of  8120,000  by  the  river  and  harbor  act  of  1890, 
the  nioditications  of  project  above  described  were  adopted.  Further 
details  concerning  this  plan,  and  a  sketch  showing  location  of  proi)osed 
works,  {ire  printed  in  the  Annual  Eeport  for  1889,  Part  I,  pp.  GO  andGl; 
also  Appendix  D  G,  pp.  (>7o-(i85. 

Up  to  July  1,  1893,  the  east  breakwater,  3,450  feet  long,  had  been 
completed,  affording  considerable  shelter  to  the  east  side  of  the  harbor, 
and  2,011  linear  feet  of  the  middle  breakwater,  overlying  Luddington 
Kock,  had  been  built,  though  not  to  full  cross- section.  During  the 
past  liscal  year  the  middle  breakwater  has  been  extended  255  feet, 
making  its  total  length  3,1GG  feet;  the  depth  at  the  west  end  of  the  work 
is  22i  feet  at  mean  low  water.  At  its  i)resent  length  the  breakwater 
affords  shelter  from  southeast  storms  to  more  than  one-half  of  the  har- 
bor entrance. 

The  total  amount  appropriated  for  this  project  since  its  commence- 
ment is  $735,000. 

Future  appropriations  will  be  applied  to  extending  nnd  enlarging 
the  breakwater. 

July  1 ,  1803,  l)jiljiiico  unoxpended $87, 057. 18 

J  line  30,  18iU ,  amount  expended  during  fiscal  year 84,  326. 16 

.July  1,  1894,  balance  unexpended 2,731.02 

July  1,  1894,  outstanding  liabilities 50. 00 

July  1,  1894,  balance  available 2, 681. 02 

Amount  approiiriated  by  act  ol'  August  17,  1894 125, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1895 127, 681. 02 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 1,416, 134.00 

Amount  that  can  bo  prolitably  cx])ended  in  fiscal  vear  ending  June 

30,1896 : 500,000.00 

Submitted  in  compliance  Avitli  requirements  of  sections  2  of  river  and 
harbor  acts  of  18()6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  7.) 

<^.  MUford  Harbor^  Connecticut. — This  harbor  consists  of  a  broad^ 
open  bay,  from  the  head  of  which  a  small  tidal  stream  extends  three- 
quarters  of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on 
the  bar  at  the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  water; 
in  parts  of  the  river  the  channel  ran  nearly  bare. 

Under  the  lirst  project  f5r  improvement,  adopted  in  1872,  a  channel 
4  feet  deep  and  100  feet  wide  was  ex^^avated  through  the  bar,  and  thence 
40  to  00  feet  wide  to  the  upper  wharf;  small  Jetties  were  built  to  pro- 
tect the  east  bank  from  erosion,  and  two  jetties  were  built  to  preserve 
the  channel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a  i)roject  was 
adopted  for  making  the  <*hannel  through  the  bar  8  feet  deep  at  mean 
low  water  and  100  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  8-foot  channel  has  been  completed  to  100  feet  width. 

July  1, 180;3,  the  channel  over  the  outer  bar  was  in  fair  condition; 
that  from  the  bar  to  the  ui)per  wharves  had  shoaled  scmie what,  espe- 
cially in  the  upper  part.  Long  Jetty  had  been  repaired  as  far  as  tlien 
seemed  necessary,  and  the  project  for  the  improvement  was  considered 
com])leted. 

In  the  storm  of  August  24,  181).S,  Long  Jetty  suflered  damage  which 
needed  prompt  repair  to  prevent  its  increasing.     There  being  no  funds 
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available  for  this  harbor,  an  allotment  of  $250  was  made  from  the 
appropriation  for  **examiuations,  surveys,  and  contingencies  of  rivers 
and  harbors,''  and  the  repairs  urgently  required  were  made. 

Upon  request  of  parties  interested  in  the  navigation  of  this  harbor, 
a  plan  for  harbor  lines  was  prepared  and  is  now  under  consideration. 
The  necessary  surveys  and  maps  were  prepared  under  an  allotment 
from  ^^examinations,  surveys,  and  contingencies  of  rivers  and  liarbors.' 

(See  Api)endix  D  8.) 

9.  Housatanic  River^  Connecticut. — The  navigable  part  of  the  river 
extends  from  Derby,  Conn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low-water  depth  was  from  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  a  cliannel  7  feet  deep  at 
mean  low  water  and  from  150  to  200  feet  wide,  by  dredging  and  rock 
removal  and  by  building  a  dike  in  the  river  and  a  breakwater  to  pro- 
tect the  channel  from  the  outer  bar,  at  a  total  estimated  cost  of 
$404,901. 

This  project  was  modified  in  1887,  to  reduce  the  width  of  channel  in 
the  river  to  100  feet  and  to  fix  the  length  of  the  proposed  breakwater 
at  5,750  feet,  and  the  estimate  for  completion  was  revised,  making  it 
then  $202,000,  or  from  the  beginning  in  1871,  $275,500.  Tlie  annual 
cost  of  maintenance  of  channels  was  estimated  at  $4,000. 

Up  to  July  1, 1893,  Drews  Kock  had  been  removed,  a  jetty  had  been 
built  at  Sow  and  Pigs  Keef,  and  the  breakwater  at  the  river's  mouth 
had  been  made  4,740  feet  long,  and  channels  of  the  required  depth  had 
been  several  times  dredged. 

During  the  past  fiscal  year  the  channel  through  the  outer  bar  has 
been  made  75  feet  wide  with  full  7  feet  depth  at  low  tide  and  the 
breakwater  has  been  extended  285  feet,  making  its  total  length  5,025 
feet.  Work  was  begun  upon  a  riprap  dike,  intended  to  straighten  the 
channel  at  the  bend  below  Stratford,  near  the  mouth  of  the  river,  and 
555  linear  feet  of  the  dike  was  constructed. 

The  total  amount  appropriated  for  improving  this  river  since  the 
beginning  of  work  in  1871  is  $188,500. 

Future  appropriations  should  be  applied  mainly  to  extending  and 
enlarging  tlie  breakwater  and  to  dredging. 

July  1, 1893,  balanco  unexi^ended $16, 456. 19 

June  30, 1894,  anioiiut  expended  during  fiscal  year 15,  021. 19 

July  1, 1894,  balance  unexpended 1, 435.  00 

Amount  appropriated  by  act  of  August  17, 1894 25, 000. 00 

Amount  av.iilable  for  fiscal  year  ending  June  30,  1895 26,  435. 00 


'Amount  (estimated)  required  for  completiou  of  existing  project 87,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending. June  30,1896    87,  000. 00 
Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  9.) 

10,  Bridgeport  Harbor,  Connecticut. — The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  water. 

The  first  ])r()ject  for  improvement  provided  for  an  8-foot  channel  over 
the  enter  and  inner  bars.  This  was  dredged  on  the  outer  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making  a 
channel  12  feet  deep  and  100  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  influx  of 
sand. 
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This  was  accomplished  in  1882,  and  a  new  project  was  adopted  for 
widening  to  ()00  feet  the  channel  from  the  Inner  Beacon  to  the  Nanga- 
tn(?k  liailroad  wharf,  to  provide  for  vessels  driven  in  by  bad  weather, 
withont  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
l)roject  was  $()0,000;  it  is  very  nearly  completed.  A  small  area  remains 
near  the  Inner  lieacon,  which  it  is  considered  desirable  to  dredge.  The 
project  was  extended  in  1888  to  include  widening  the  channel  above 
the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  point,  and 
was  further  extended  by  act  of  Congress  authorizing  the  expenditure 
of  the  appropriation  of  1888  toward  dredging  a  9-foot  channel  ui)  to 
the  head  of  the  upper  harbor  above  the  bridges,  and  by  the  river  and 
harbor  act  of  1890  which  directed  the  beginning  of  the  breakwater 
from  the  Tongue  to  the  Inner  Beacon.  The  total  estimated  cost  of  these 
extensions  was  $05,000,  of  which  $30,000  has  been  appropriated. 

I"p  to  July  1,  1893,  a  channel  12  feet  deep  at  mean  low  water  had 
been  dredged  to  the  lower  bridge,  with  width  of  200  to  300  feet,  and 
with  additional  width  of  470  feet  between  the  Tongue  and  the  Inner 
Beacon  (total,  770  feet)  for  anchorage ;  at  the  outer  bar  and  immediately 
below  the  bridge,  shoaling  had  reduced  the  width  of  the  12-foot  chan- 
nel to  about  75  feet.  Above  -the  lower  bridge  and  xjractically  to  the 
head  of  navigation,  the  channel  was  9  feet  deep  at  mean  low  water 
with  from  CO  to  90  feet  width.  The  breakwater  from  the  Tongue  to  the 
Inner  Beacon  had  been  built  its  full  length,  1,165  feet,  but  not  to  the 
full  cross  section  considered  necessary  for  permanence;  it  afforded  a 
shelter  of  value  to  the  anchorage  ground  and  to  the  lower  wharves. 

Nothing  was  done  during  the  past  fiscal  year. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
work  by  the  United  States  in  1830,  is  $292,485.38. 

The  completion  of  the  project  includes  extending  and  widening  the 
channel  above  the  horse-railroad  bridge,  removing  shoals  from  theharbor 
channel,  and  enlarging  the  breakwater  at  an  estimated  cost  of  $35,000 

July  1,  18i>3.  balaucc  uuoxpended $1, 188.37 

Jimc  30,  18iU,  amoimt  expended  duriiiii^  fiscal  year 843. 97 

July  1 ,  1804,  balance  unexpended 344. 40 

Anrount  approi)riated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  tiscal  year  ending  June  30,  1805 10,344.40 

{Amount  (estimated)  re(]nircd  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1806    25, 000. 00 
Submitted  in  com])liance  with  ivciiiirements  of  sections  2  of  river  and 
harbor  acts  of  18(>6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai)i)eiKlix  D  10.) 

11.  Black  Rock  Harbor,  Connecticut. — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fayerweather  Island,  and  of  two  small  streams 
extending  inland  from  the  head  of  the  bay.  The  dei>th  in  Cedar  Creek, 
the  more  important  of  these  streams,  was  from  li  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  \\)v  improvement  snbmitted  in  1883  iuclnded  dretlffing 
a  channel  '^y^{){)  feet  long,  80  feet  wide,  and  0  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fayerweather  Island  to  the  main- 
land.    The  estimated  cost  was  $80,000. 

Tp  to  Jnly  1,  1893,  the  breakwater  had  been  bnilt  to  the  full  length, 
bnt  not  to  tlie  width  and  height  projected.  The  proposed  channel  had 
been  dredged  to  the  full  extent  i)r()ject<Ml,  but  had  slightly  shoaled  on 
the  sides.  This  channel  was  largely  used  and  was  indispensable  to  the 
commerce  of  the  upper  part  of  the  harbor. 
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During  the  past  fiscal  year  dredging  was  done  to  widen  and  remove 
shoals  from  the  channel,  which  was  made  fully  80  feet  wide  and  G  teet 
deep  at  mean  low  water. 

The  breakwater  is  not  built  to  the  dimensions  originally  designed, 
but  this  does  not  now  appear  necessary  and  the  project  is  considered 
completed. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning 
of  improvement  in  1884  is  $47,500. 

Xo  appropriation  is  needed  for  the  ensuing  year. 

Jnly  1,  1893,  balance  unexpended. $4, 969. 66 

June  30,  1894,  amount  expended  during  fiscal  year 4, 664. 47 

July  1,  1894,  balance  unexpended 305. 19 

Amount  appropriated  by  act  of  August  17, 1894 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2,805. 19 

(See  Appendix  B  11.) 

12.  Saugatuck  River ^  Connecticut — This  river  is  a  tidal  stream,  extend- 
ing inland  about  4^  miles  by  course  of  channel  from  Long  Island  Sound 
to  Westport,  Conn.  It  has  a  natural  depth  of  5  feet  at  mean  low  water, 
in  a  rather  narrow,  crooked  channel,  up  to  the  railroad  bridge  at  Sauga- 
tuck, about  3  miles  from  the  sound;  thence  the  depth  decreases  gradu- 
ally until  at  Westport  it  is  less  than  1  foot.  The  channel  is  somewhat 
obstructed  by  rocks  in  its  upper  part. 

From  1826  to  1838  a  short  breakwater  was  built  on  Cedar  Point,  the 
east  side  of  the  river's  mouth,  to  prevent  sand  obstructing  the  entrance; 
the  work  was  repaired  and  extended  in  1870.  In  183G-'40  a  canal  was 
cut  through  "Great  Marsh"  to  shorten  the  sailing  course  to  the  west- 
ward; since  1850  it  has  been  so  filled  up  as  to  be  of  little  use. 

Under  the  terms  of  the  river  and  harbor  act  of  1892  a  project  was 
adopted  providing  for  deepening  the  channel  to  the  village  of  Westport, 
making  it  60  feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $10,000. 

July  1,  1893,  the  channel  depths  had  not  materially  changed;  the 
breakwater  at  Cedar  Point  needed  some  repair;  the  canal  was  seldom 
used,  being  passable  for  light-draft  vessels  only  at  high  tide.  Dredg- 
ing had  just  been  begun  to  make  a  channel  4  feet  deep  up  to  Westport, 
with  width  of  60  feet. 

During  the  past  fiscal  year  the  4-foot  channel  has  been  extended  to 
the  lower  wharf  on  the  east  side  of  the  river  at  Westport,  making  it  60 
feet  wide  for  2,735  feet  and  40  feet  wide  for  the  rest  of  the  distance, 
550  feet. 

The  total  amount  appropriated  for  Saugatuck  River  under  the  exist- 
ing project  is  $10,000. 

Future  appropriations  will  be  applied  to  widening  the  channel  as 
projected. 

July  1,  1893,  balance  unexpended $6,029.07 

.June  30,  1*^94,  amount  expended  during  liscal  year 5, 150. 12 

Jnly  1,  1894,  balance  unexpended 878.95 

^Vniount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3,  878. 95 

(See  Appendix  D  12.) 

13.  Wilsonfi  Point  Harbor^  Connecticut, — This  harbor  is  a  bay  on  the 
north  shore  of  Long  Island  Sound,  sheltered  from '  all  storms,  except 
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southerly  ones.  Its  luitiiral  depth  of  IG  feet  at  the  mouth  shoaled  to 
about  5  feet  at  low  water  at  the  wharves  of  the  'Sew  England  Terminal 
Company,  a  cori)oration  formed  to  secure  water  i)rivileges  for  the 
Ilousatonic  Kailroad  system  and  its  connections. 

In  1888  $25, 000  was  appropriated  for  this  improvement  as  a  part  of 
Korwalk  Harbor,  and  a  i^roject  was  adojited  for  making  a  channel  300 
feet  wide  and  15  feet  deep  up  to  the  vicinity  of  the  wharves.  The 
required  depth  was  secured  with  width  of  400  feet. 

In  181)0  $30,000  was  appropriated  for  this  harbor,  and  up  to  July  1, 
1893,  with  a  total  expenditure  of  $53,070.90,  the  channel  up  to  the 
vicinity  of  the  wharves  had  been  made  15  feet  deep  at  mean  low  water, 
and  about  700  feet  wide,  with  an  additional  width  of  200  feet  for  750 
feet  on  the  east  side  near  the  wharves.  The  15-foot  channel  was  also 
extended  northward,  parallel  to  and  75  feet  west  of  the  wharves,  with 
width  of  200  feet.  This  permitted  vessels  of  15  feet  draft  to  approach 
the  wharves  at  any  ordinary  stage  of  tide. 

July  1, 1893,  the  dredged  channels  were  in  good  condition  and  the 
project  was  reported  completed. 

Nothing  was  done  during  the  past  fiscal  year. 

No  further  improvement  at  this  point  is  needed  and  no  further  ai)pro- 
priation  is  required. 

.Inly  1, 1893,  balance  unexi)cn(le(l $1, 323. 10 

July  1, 189 1,  balance  unexpended , 1, 323. 10 

(See  Api)endix  D  13.) 

11,  Five  Mile  River  Harbor,  Connecticut. — This  harbor  is  a  small  inlet 
over  a  mile  long,  and  from  300  to  800  feet  wide,  on  the  north  shore  of 
Long  Island  Sound.  Tlie  natural  low- water  depth  at  the  mouth  is  about 
3  feet,  shoaling  to  zero  half  way  up  the  harbor. 

The  project  for  imi)rovement  proposed  in  a  report  on  a  survey  made 
in  1880,  and  adopted  under  an  appropriation  of  $5,000  made  August  11, 
1888,  i)rovides  for  dredging  a  channel  8  feet  deep  at  mean  low  water, 
100  feet  wide,  and  about  6,000  feet  long,  extending  to  the  he^d  of  the 
harbor.    The  cost  was  estimated  at  $25,000. 

The  total  amount  appropriated  for  this  improvement  is  $17,500. 

Up  to  July  1,  1893,  $9,971.42  had  been  expended,  and  a  channel  CO 
feet  wide  and  2,450  feet  long  had  been  dredged  to  a  depth  of  8  feet  at 
mean  low  water,  extending  from  Long  Island  Sound  to  the  vicinity  of 
the  lower  wliarves 

During  the  past  fiscal  year  the  channel  of  8-feet  depth  at  mean  low 
water  has  been  extended  1,130  feet  farther  up  the  harbor,  making  CO 
feet  width.  This  channel  has  been  extended  to  several  of  the  wharves 
by  private  work,  and  is  now  used  for  anchorage  and  commercial  pur- 
poses. 

Future  appropriations  will  be  applied  to  widening  and  extending  the 
channel  as  projected. 

For  reasons  fully  stated  in  the  report  of  the  oflicer  in  charge,  it  has 
been  fimnd  necessary  to  increase  the  estimate  for  completion  of  this 
project  to  $30,000,  making  the  total  estimated  cost  from  the  beginning 
$4ii,000. 

July  1,  ISO:^,  l»al;»ncf  unoxiuMided $5,028.58 

June  30,  1891.  amount  expended  during  fiscal  year 4, 694. 43 

July  1,  181U,  balance  unexpended 334. 15 

Amount  appropriated  by  act  or  August  17,  1804 2,500.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 2,834.15 
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{Amonnt  (estimated)  required  for  completion  of  existing  project $27, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  14.) 

15.  Stamford  Harbor,  Connecticut. — This  harbor  consists  of  a  bay  on 
tli3  north  shore  of  Long  Island  Sound,  and  of  two  tidal  inlets,  known 
as  the  East  and  West  branches,  extending  up  to  the  city  of  Stamford. 
The  original  depth  in  the  West  Branch  was  from  1  to  3  feet,  gradually 
increasing  in  the  bay  to  a  depth  of  12  feet;  the  East  Branch  was  orig- 
inally a  small  marshy  creek,  deepened  by  private  dredging  to  a  depth 
of  about  8  feet  at  mean  low  water. 

The^roje«t  of  improvement  adopted  in  188G  provided  for  dredging  a 
5-foot  channel  80  feet  wide  up  to  the  head  of  the  West  Branch.  This 
was  accomplished  in  1892.  In  that  year  a  project  was  adopted  provid- 
ing for  enlarging  the  channel  of  the  West  Branch  to  150  feet  width  and 
7  feet  depth,  and  dredging  out  the  basin  between  the  harbor  lines  at 
the  head  of  this  branch ;  also  for  making  the  channel  of  the  East  Branch 
100  feet  wide  for  a  length  of  8,535  feet,  and  50  feet  wide  for  a  length  of 
1,200  feet,  with  depth  of  9  feet,  at  a  total  estimated  cost  of  $123,500. 

July  1,  1893,  dredging  had  been  recently  begun  upon  the  9-foot 
channel  of  the  East  Branch, 

During  the  past  fiscal  year  dredging  in  the  East  Branch  was  contin- 
ued and  the  channel  was  made  60  feet  wide  and  9  feet  deep  up  to  the 
steamboat  dock,  with  slightly  less  depth  and  width  above  to  the  head 
of  navigation.  Several  bowlders  and  parts  of  ledges  were  removed 
from  the  channel.  A  small  amount  of  dredging  was  also  done  to  remove 
shoals  from  the  channel  of  the  West  Branch. 

The  total  amount  appropriated  for  this  harbor  since  the  beginning  of 
improvement  in  1886  is  8^5,000,  of  which  $15,000  has  been  applied  to 
the  existing  project. 

Future  appropriations  will  be  applied  to  widening  and  deepening  the 
channels  as  projected. 

July  1,  1893,  balance  unexpended $14,094.94 

June  30,  1894,  amount  expended  during  fiscal  year 13,  368. 65 

July  1,  1894,  balance  unexpended ^ 726. 29 

Amount  appropriated  by  act  of  August  17,  1894 10, 000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1895 10,  726. 29 


harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  15.) 

10\  Harbor  at  Cos  Cob  and  Mianiis  River ^  Connecticut, — This  harbor  is 
a  small  inlet  on  the  north  shore  of  Long  Island  Sound,  extending  inland 
about  2  miles  to  the  village  of  Mianus.  The  low-water  channel  is  rather 
narrow,  bordered  by  w  ide  mud  flats,  and  has  a  depth  of  12  feet  or  over 
at  the  entrance,  decreasing  to  5  feet  at  the  railroad  bridge,  half  way 
up  the  inlet,  and  thence  to  Mianus,  decreasing  2  feet. 

The  project  for  improvement,  adopted  in  1802,  provides  for  dredging 
to  make  a  channel  0  feet  deep  at  mean  low  water,  with  150  feet  width 
to  the  railroad  bridge,  and  thence  to  Mianus  100  feet  wide,  estimated 
to  cost  $30,000. 

Up  to  July  1,  1893,  the  projected  channel  had  been  made  over  75 
foet  wide  up  to  the  railroad  bridge  and  dredging  was  then  in  i)rogress. 
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During  the  past  fiscal  year  the  channel  below  the  railroad  bridge 
was  widened  to  150  feet. 

The  total  amount  appropriated  for  this  improvement  is  $11,000. 

Future  appropriations  will  be  applied  to  extending  the  dredged 
channel. 

J  uly  1,  1893,  balance  unexpended $6, 558. 56 

June  30,  189 A,  amount  cxi)ended  during  liscal  year. 6,141.03 

July  1,  1894,  balance  unexpended 417. 53 

Amount  appropriated  by  act  of  August  17, 1894 4,  000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 4, 417. 53 

{Amount  (estimated)  required  for  completion  of  existing  project , . .     25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  IG.) 

17.  Fort  Chester  Harbor^  New  Yorlc. — This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  Byram  River  and  of 
the  lower  part  of  tlie  river  itself  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  more  than  a  foot  at 
low  water,  and  Salt  liock  in  the  river  and  Sunken  Rock  in  the  bay  were 
considered  dangerous  obstructions. 

The  project  for  improvement,  adopted  in  1871,  provided  for  the 
removal  of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  $90,632. 

In  188i  the  project  was  extended  to  ])rovide  for  dredging  a  channel 
2J  feet  deep  and  from  CO  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  village  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of 
Sunken  Rock  and  to  build  a  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serve  as  a  beacon  on  the  rock.  A  revised 
estimate,  made  in  1890,  in  accordance  with  the  modilication,  reduced 
the  cost  of  completion  by  about  $40,000. 

Up  to  July  1,  1893,  Salt  Rock  had  been  removed  to  9  feet  depth,  a 
channel  2h  feet  deep  had  been  dredged  from  60  to  100  feet  wide  up  to 
within  150  feet  of  Port  ( -hester  bridge  and  25  feet  wide  to  the  bridge, 
and  the  breakwater  had  been  built  to  a  length  of  783  feet. 

The  dredging  and  rock  removal  have  resulted  in  admitting  safely 
vessels  of  greater  draft  than  formerly.  The  partial  completion  of  the 
breakwater  has  served  to  mark  Sunken  Rock  and  to  shelter  a  small 
anchorage  area  at  the  mouth  of  the  river. 

During  the  past  fiscal  year  the  breakwater  was  extended  72  feet 
shorewiird,  and  part  of  the  work  previously  built  was  enlarged.  It  is 
now  built  to  the  full  length  projected,  but  not  to  the  required  cross 
section. 

P'uture  appropriations  will  be  applied  to  completing  the  breakwater 
and  to  maintaining  or  enlarging  the  dredged  channel. 

July  1,  1893,  balance  unexpended $4,  327. 24 

June  30,  ISiM,  amount  expended  during  iiscal  year 4, 102. 98 

July  1,  1894,  balance  unexpended ^  224.26 

Amount  api>ro])riated  by  act  of  August  17,  1894 5,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  224. 26 
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'Amount  (estimated)  required  for  completion  of  existing  project $10,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  17.) 

18.  Larchmont  Harbor,  New  yorJc. — This  is  a  bay  about  half  a  mile 
wide  and  extending  three-quarters  of  a  mile  inland,  with  depth  gradu- 
ally diminishing  from  18  feet  at  and  near  the  mouth.  The  mouth  of 
the  bay  was  obstructed  by  two  rocks  ( Umbrella  Rock  and  Huron  Rock), 
always  covered,  and  owing  to  its  width  the  harbor  anchorage  was  little 
protected  from  easterly  and  southerly  storms. 

A  survey  was  ordered  by  Congress  in  1888,  and  afterwards  a  project 
was  adopted  for  connecting  Umbrella  Rock  with  the  west  shore  and 
Huron  Rock  with  the  east  shore  by  riprap  breakwaters,  which  would 
sufficiently  mark  the  rocks  and  would  cover  the  harbor.  The  estimated 
cost  of  the  project  was  $105,000. 

Up  to  July  1, 1893,  $4,879.05  had  been  expended  in  constructing  74 
linear  feet  of  the  Umbrella  breakwater  and  64  linear  feet  of  the  Huron 
breakwater,  the  location  being  over  the  rocks.  The  breakwaters  serve 
to  mark  the  rocks,  but  are  not  long  enougli  to  afford  any  appreciable 
shelter. 

No  work  has  been  done  during  the  past  fiscal  year. 

Future  appropriations  should  be  applied  to  completing  the  break- 
waters. 

July  1,  1893,  balance  unexpended $120. 95 

July  1,  1894,  balance  unexpended 120. 95 


{Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  18.) 

19.  East  Chester  Greek,  Neic  York, — This  is  a  small  tidal  stream 
emptying  into  Pelham  Bay.  It  was  navigable  at  high  tide  only,  for 
vessels  drawing  7  feet,  up  to  Lockwood,  a  distance  of  2\  miles.  The 
rise  of  tide  is  7.1  feet. 

The  project  for  improvement  adopted  in  1872  and  subsequently  modi- 
fied provided  for  a  channel  9  feet  deep  at  mean  high  water,  extending 
to  a  point  3,000  feet  above  Lockwood  and  terminating  at  the  upper  end 
in  a  tidal  basin.  Part  of  the  lower  course  of  the  channel  was  to  be 
protected  by  dikes,  and  the  whole  work  was  estimated  to  cost  $221 ,000. 

In  1891  this  estimate  was  revised  and  reduced  by  omitting  the  dikes, 
which  seemed  unnecessary  for  maintenance  of  channels,  making  the 
total  estimate  of  cost  from  beginning  $124,000. 

Up  to  July  1,  1893,  $G9,000  had  been  appropriated  for  this  improve- 
ment, of  which  $68,984.67  had  been  expended  in  dredging  and  rock 
removal  to  make  a  channel  9  feet  deep  at  high  water  (2  feet  at  low 
water),  with  width  of  125  feet,  to  the  head  of  Goose  Island,  one-half 
mile  from  the  mouth  of  the  creek;  thence  to  Town  Dock  with  width  of 
100  feet;  thence  to  Lockwood  with  nearly  the  same  width;  thence  for 
about  1,300  feet  above  the  drawbridge  with  60  feet  width.  Above  Town 
Dock  1,2.3.5  linear  feet  of  diking  had  beeu  built  to  sustain  the  sides  of 
the  channel. 

During  the  past  fiscal  year  no  work  has  been  done  by  the  United 
States.  Private  parties  have  cut  a  slip  into  the  west  bank  above  Lock- 
wood  and  have  made  a  landing  for  a  newly-established  freight  line 
between  Mount  Vernon  and  New  York  Citv. 
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The  cbaunel  between  Town  Dock  and  Lockwood  has  shoaled  near 
the  banks,  and  the  present  available  width  is  not  over  50  feet. 

Fnture  appropriations  shonld  be  applied  to  completing  the  proposed 
cut  above  Lockwood  and  to  repairing  and'  maintaining  the  previously 
dredged  channels.  A  revise(l  estimate,  submitted  with  the  annual 
report  for  1891,  reduced  the  cost  of  completing  this  work  to  85.5,000. 

July  1,  1893,  lifVliinco  uncxpcndetl $15.33 

Juno  30,  1894,  amouut  expended  during  iiscal  year 15. 33 

Amount  appropriated  by  act  of  August  17, 1894 : 12, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 43,000.00 
Amountthat  can  bo  profitably  expended  in  fiscal  yearending  June  30, 1896  43, 000.  00 
Submitted  in  compliance  witii  re([uirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  19.) 

20.  Green-port  JTarhor^  New  Yorli. — This  harbor,  at  the  eastern  end 
of  Long  Island,  is  exposed  to  easterly  storms;  its  anchorag^e  ground, 
which  was  sheltered  by  Joshua  Point,  has  materially  shoaled  by  the 
erosion  of  the  point  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater  extending  from  Joshua  Point  1,700 
feet  in  a  southeasterly  course,  to  arrest  drifting  sand,  to  check  the  ero- 
sion of  the  i)oint,  and  to  increase  the  sheltered  area.  Its  cost  was  esti- 
mated at  840,000. 

In  1890  the  project  was  modified  to  provide  for  increasing  the  height 
of  the  breakwater  from  3  to  5  feet  above  high  water,  instead  of  extend- 
ing it,  and  to  apply  the  rest  of  the  estimated  amount  for  completion  to 
dre<lging  and  enlarging  the  anchorage  basin. 

Up  to  July  1,  1893,  $46,000  had  been  appropriated  for  this  improve- 
ment; the  breakwater  had  been  completed  and  dredging  had  been 
done  to  increase  the  area  of  sheltered  anchorage  ground. 

During  the  past  fiscal  year  the  anchorage  ground  was  further 
enlarged  by  dredging,  and  the  existing  project  was  completed  in  Sep- 
tember, 1893. 

No  further  work  is  proposed  and  no  additional  appropriation  is 
required. 

July  1,  1893,  balance  unexpended $9, 840. 48 

June  30,  1894,  amount  expended  during  fiscal  year 8, 544. 71 

July  1,  1894,  balance  unexpended 1,295.77 

(See  Appendix  1)  20.) 

21.  Port  Jefferson  llarhor^  Kew  YorJc, — This  harbor  is  a  large  and 
deep  inland  bay,  with  a  narrow  entrance  or  inlet,  outside  of  which 
was  originally  a  slioal  with  4  feet  depth  at  low  water.  The  location  of 
the  inlet  is  one  of  the  most  exposed  on  Long  Island  Sound. 

Under  a  project  adopted  in  1871,  and  modified  in  1873  and  1877,  an 
east  jetty  1,390  feet  long  and  a  west  jetty  940  feet  long  were  built,  both 
with  scant  cross  section,  and  n  channel  8  feet  deep  and  100  feet  wide 
was  dredged  through  the  bar.  The  work  was  completed  in  1883,  at  a 
total  cost  of  879,000. 

liy  order  of  Congress  an  examination  of  Port  Jefferson  Inlet  was 
made  in  188.S,  and  subsequently  a  project  was  adopted  for  repairing 
and  enlarging  the  jetties  and  dredging  to  make  a  channel  10  feet  deep 
an<l  200  feet  wide,  at  an  estimated  cost  of  $90,000. 

Under  the  existing  i)r()jcct,  up  to  July  1,  1893,  the  jetties  had  been 
enlarged,  th(mgh  not  to  the  extent  required,  and  a  narrow  channel  of 
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10  feet  depth  bad  been  excavated  through  the  inlet  under  a  contract 
then  in  progress. 

During  the  past  fiscal  year  the  10-foot  channel  through  the  inlet  was 
uia'le  200  feet  wide  or  more,  by  dredging. 

The  total  amount  appropriated  for  improving  Port  Jefferson  Harbor 
since  the  beginning  of  work  in  1871  is  $121,500,  of  which  $35,000  was 
appropriated  for  work  under  the  existing  project. 

Future  appropriations  will  be  applied  to  maintaining  the  dredged 
channel  and  to  repairing  and  enlarging  the  jetties. 

July  1, 1893,  balance  unexpended $18, 216.  78 

Jane  30, 1894,  amount  expended  during  fiscal  year 17, 017.  77 

July  1,  1894,  balance  unexpended 1, 199.01 

Amount  appropriated  by  act  of  August  17,  1894 7,  500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 8,  699. 01 

{Amount  (estimated)  required  for  completion  of  existing  project 47, 500. 00 
Amount  that  can  be  profitat»ly  expended  in  fiscal  year  ending  June  30, 1896    35,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  21.) 

22,  Iluniington  Harbor,  New  Fork. — This  is  a  tidal  inlet,  extending 
southward  from  Huntington  Bay  to  the  village  of  Huntington.  It  is 
about  2  miles  long,  quite  narrow  and  landlocked,  and  has  a  natural 
available  depth  of  nearly  8  feet  at  mean  low  water  up  to  within  three- 
fourths  of  a  mile  of  the  head  of  the  harbor,  where  the  low- water  depth 
shoaled  gradually  to  zero. 

lu  1872-'73  a  channel  3  feet  deep  and  150  feet  wide  was  dredged  in 
the  upper  part  of  the  harbor  by  the  United  States,  at  a  cost  of  $22,500. 
Within  ten  years  following,  this  had  nearly  filled  up. 

In  1884  a  survey  was  ordered  by  Congress,  and  subsequently  a 
project  for  improvement  was  adopted,  providing  for  redredging  a  chan- 
nel 8  feet  deep  and  100  feet  wide  up  to  the  upper  wharves,  at  an  esti- 
mated cost  of  $42,000.  The  estimate  includes  also  a  pile  protection  for 
])art  of  the  channel,  but  it  seems  probable  that  equally  good  results  can 
be  obtained  by  applying  the  funds  to  dredging  a  greater  width. 

Up  to  July  1,  1893,  the  8-foot  channel  had  been  dredged  105  feet 
wide  to  the  bend  at  the  steamboat  landing,  with  width  of  185  feet  at 
the  bend,  and  thence  to  the  upper  landings  90  feet  wide. 

Xo  work  was  done  during  the  past  fiscal  year. 

The  total  amount  appropriated  for  this  harbor  since  th(3  beginning  of 
work  in  1872  is  $39,500,  of  which  $15,000  was  appropriated  for  work 
under  the  existing  project. 

Future  appropriations  will  be  applied  to  dredging  to  maintain  and 
further  widen  and  extend  the  channel. 

July  1,  1893,  balance  unexpended $397. 49 

June  30,  1894,  amount  expended  during  liscal  year 187. 50 

Jaly  1,  1894,  balance  unexpended 209.  99 

Amount  appropriated  by  act  of  August  17,  1894 2,  000.  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 2, 209. 99 


Amoant  (estimated)  required  for  completion  of  existing  project 15,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10,  000.  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  22.) 

23.  Glen  Cove  Harbor j  New  York. — This  harbor  is  an  inlet  on  the  east 
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side  of  nempstead  Bay,  which  is  accessible  only  at  high  tide,  and  a  break- 
water was  needed  to  shelter  vessels  while  at  anchor  waiting  for  tides. 

The  project  for  improvement,  adopted  in  1888,  i)rovides  for  a  riprap 
breakwater  ab()ut2,500feetlong,extendingin  a  west-southwesterly  direc- 
tion from  the  northwest  corner  of  the  Glen  Cove  dock,  the  top  to  be  6 
feet  wide  and  S  feet  above  mean  high  water,  and  slopes  to  be  1  ou  L 
Its  estimated  cost  was  $201,9(50. 

Up  to  July  1, 1893,  1,050  linear  feet  of  the  brejik  water  had  been  bailt 
to  a  reduced  cross  section,  and  nearly  all  of  it  subsequently  enlarged, 
affording  a  small  area  of  shelter  which  enabled  vessels  to  use  the  mala 
landing  in  all  weather  and  to  lie  at  anchor  securely  until  the  rise  of 
tide  made  the  inner  harbor  at  Glen  Cove  navigable. 

During  the  past  fiscal  year  the  enlargement  of  the  breakwater  to  4 
feet  above  high  water,  with  3  feet  top  width,  was  completed,  and  the 
whole  work  was  extended  20  feet,  making  its  total  length  1,076  feet. 

Future  appropriations  will  be  applied  to  extending  the  breakwater 
as  projected.  . 

July  1,  1893,  balance  unexpended '. $6,  795. 05 

June  30,  1894,  amount  expended  during  fiscal  year 6, 562. 82 

July  1,  1894,  balance  unexpended 232. 23 

July  1,  1894,  outstanding  liabilities 16.00 

July  1,  1894,  balance  available 216.28 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10, 216. 23 
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Amount  (estimated)  required  for  completion  of  existing  project 146, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1S6G  and  18(57  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  23.) 

^/.  Flmhing  Bay^  New  York, — Before  improvement  the  available 
depth  in  this  broad,  shallow  bay,  and  in  the  ehaunel  leading  up  to 
Flushing,  was  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  bailding 
1(»,700  feet  of  diking  to  form  a  tidal  basin  which,  by  filling  and  dis- 
chai'ging  through  the  main  channel,  would  maintain  a  channel  depth 
of  (5  feet  or  more  at  mean  low  water,  after  once  dredging.  The  bottom 
is  soft  mud.    The  estinuited  cost  of  this  work  was  $173,500. 

In  1888  the  ])r()ject  was  modified  to  omit  part  of  the  diking,  which 
then  appeared  unnecessary,  and  in  1891,  at  the  request  of  many  citizens, 
the  extension  of  dikes  was  wholly  omitted  from  the  project. 

Up  to  July  1,  1893,  4,0(J3  linear  feet  of  diking  had  been  built,  and 
the  channel  of  lOO  feet  width  and  0  feet  depth  at  mean  low  water  had 
been  dredged  and  redredged. 

During  the  past  fis(!al  year  no  work  was  done. 

The  total  amount  appropriated  for  this  improvement  is  $119,000. 

The  further  work  in  Flushing  Bay  consists  in  repair  and  maintenance 
of  the  dredged  cliannel.  It  has  been  found  expedient  to  dredge  to  a 
greater  depth  than  G  feet  in  order  to  maintain  a  depth  of  6  feet  for 
more  than  one  season. 

July  1,  1893,  balance  unexpended $5,019.02 

J uiie  30,  189-1,  amount  expended  during  fiscal  year 4, 427. 77 

July  1,  189-1,  balance  unexpended 591.25 

Amount  apjiropriatod  by  ar»t  of  August  17,  1894 4. 000. 00 

Amount  available  for  fiscal  year  ending  J une  30,  1895 4, 591. 25 
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(Amonnt  (estimated)  required  for  completion  of  existing  project $54, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  MarchS,  1893. 

(See  Appendix  D  24.) 

25.  Patchogue  River j  New  York, — This  is  a  shallow  tidal  inlet  extend- 
ing about  a  mile  northward  from  the  shore  of  Great  South  Bay,  Long 
Island,  to  the  village  of  Patchogue.  The  natural  depth  in  the  stream 
and  over  a  bar  at  the  mouth  was  from  2  to  3  feet  at  mean  low  water, 
and  the  rise  of  tide  is  abouM  foot. 

In  1880,  and  again  in  188C,  examinations  were  made  by  order  of  Con- 
gress, and  subsequently  a  project  was  adopted  for  making  a  channel  6 
leet  deep  at  mean  low  water  and  60  feet  wide  up  to  the  village  wharves, 
to  be  protected  at  the  mouth  by  a  jetty  on  the  west  side,  at  an  estimated 
cost  of  $40,000. 

Up  to  July  1,  1893,  $23,000  had  been  appropriated  for  this  work,  and 
had  been  nearly  all  expended  in  constructing  1,340  linear  feet  of  jetty 
and  in  dredging  a  channel  6  feet  deep  and  60  feet  wide  from  the  Great 
South  Bay  about  halfway  up  to  the  village;  inside  the  mouth  of  the 
river  the  channel  is  from  60  to  160  feet  wide,  being  enlarged  by  private 
work  mainly. 

The  existing  channel  affords  access  to  the  wharves  in  the  lower  part 
of  the  river,  but  should  be  extended  to  the  head  of  the  stream  to  make 
it  generally  useful. 

During  the  past  fiscal  year  nothing  was  done. 

The  channel  at  and  outside  the  mouth  of  the  river  has  shoaled  some- 
what, the  banks  being  very  soft  mud. 

Future  appropriations  will  be  applied  mainly  to  dredging. 

July  1,  1893,  balance  unexpended $4, 180. 17 

June  30,  1894,  amount  expended  during  fiscal  year .  .*. 3, 585. 97 

July  1,  1894,  balance  unexpended -. 594. 20 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 594. 20 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    13, 000. 00 
Submitted  in  Compliance  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  25.) 

26.  Broicns  Creeky  Sayvilley  N.  Y. — This  is  a  narrow  stream  extend- 
ing northward  from  Great  South  Bay  to  the  Sayville  highway  bridge, 
above  which  it  is  wholly  a  fresh- water  creek.  The  natural  depth  in 
the  creek  was  from  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the  mouth 
it  was  less  than  1  foot. 

A  survey  was  made  by  order  of  Congress  in  1889,  and  a  project  was 
adopted  for  making  the  creek  100  feet  wide  and  4  feet  deep  at  mean 
low  water,  the  entrance  channel  to  be  protected  by  riprap  jetties  on 
either  side,  at  a  total  estimated  cost  of  $46,000. 

The  total  amount  appropriated  for  this  work  is  $21,000. 

July  1,  1893,  the  west  jetty  had  been  comi)loted  to  a  length  of  492 
feet,  and  the  east  jetty  to  438  feet.  A  channel  100  feet  wide  and  4  feet 
deep  at  mean  low  water  had  been  dredged  1,893  feet  long,  extending 
up  the  stream.  This  channel  was  freely  used  by  oyster  boats  for 
refuge,  and  private  canals  cut  through  the  adjacent  meadows  were 
used  for  the  same  purpose. 

During  the  past  fiscal  year  nothing  was  done. 
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Future  appropriations  will  be  applied  to  maiutainiug  and  extending 
the  dredged  channel  and  to  such  repairs  and  extensions  of  the  jetties 
as  become  necessary. 

July  1,  1893,  balance  iiiiexpeiided $375.83 

June  30,  iJ^yi,  amount  expended  during  liscal  j'car 175. 00 

July  1,  1894,  balance  unexpended 200. 83 

Amount  appropriated  by  act  of  August  17,  189  i 4,  COO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 200. 83 

{Amount  (estimated)  required  lor  completion  of  existing  project 25, 000. 00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  Juno  30,1896  20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  26.) 

^7.  licmoring  snnken  ^^cssels  or  crajt  obstructing  or  endangering  navi- 
gation.— 1.  The  mast  of  a  vessel,  sunk  in  about  iS  fathoms  of  water  in 
Block  Island  Sound,  was  rei)ortcd  as  a  danger  to  navigation.  An 
examination  was  made  and  no  other  part  of  the  vessel  was  found  at  a 
depth  of  30  feet  below  low  water.  At  the  time  of  examination  the  mast 
was  taken  out  by  hired  labor. 

It  is  thought  that  the  mast  was  part  of  the  schooner  Harry  Whitey 
sunk  by  collision  in  that  vicinity  in  March,  1892. 

2.  The  schooner  Eliza  Anderson  was  sunk  in  Long  Island  Sound, 
near  Faulkners  Island,  in  June,  1803.  She  was  raised  and  towed  into 
Kew  Haven  Harbor  by  a  wrecking  company,  and,  after  being  stripped, 
was  abandoned  where  she  was  liable  to  seriously  injure  passing  vessels. 
The  matter  was  referred  to  the  Attorn eyCieneral  of  the  United  States, 
and  the  wrecking  company,  upon  being  convinced  that  their  action  was 
in  violation  of  law,  again  raised  the  wreck  and  sunk  it  in  deep  water  in 
Long  Island  Sound. 

3.  The  steamer  Panther,  an  iron-built  ocean  tug,  was  sunk  August 
21,  1893,  in  oO  feet  of  water  in  the  Atlantic  Ocean,  off  Southampton, 
N.  Y.  Her  standing  mast  was  considered  dangerous  to  navigation. 
The  wreck  was  examined  and  no  parts  were  found  above  30  feet  depth, 
ex(ei)t  the  mast  and  a  small  derrick  S])ar,  which  were  removed  by  hired 
labor  at  the  time  of  examination,  October  11,  1803. 

4.  The  schooner  Lizzie  liaymond  capsized  and  sunk  in  Long  Island 
Sound  at  a  point  near  the  west  end  of  Long  Sand  Shoal.  The  required 
notice  to  owners  or  interested  parties  was  given  by  publication,  and 
after  advertising  for  proposals,  a  contract  was  entered  into  for  the 
removal  of  the  wreck  by  means  of  explosives.  Under  this  contract  all 
parts  of  the  wreck  which  were  above  the  level  of  the  surrounding  bot- 
tom were  shattered  to  splinters  by  use  of  large  quantities  of  dynamite. 
The  removal  was  accomplished  October  12  and  13,  1893. 

The  exi)ense  to  the  United  States  for  the  removal  of  these  wrecks 
was  i?9 10.35. 
(See  Api)endix  I)  27.) 

IMPROVEMENT  OF  IIVDSON  UIVER  AND  NEW  YORK  HARBOR  AND  OF 
RIVEKS  AND  IIAKUORS  IN  THEIR  VICINITY,  NEW  YORK  AND  NEW 
.JERSEY. 

This  district  was  in  the  charge  of  Lieut,  Col.  G.  L.  Gillespie,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  James  G. 
Warren,  Cori)sof  Engineers,  to  December  27,  181)3,  and  Lieut.  Kobert 
McGregor,  Corps  of  Engineers,  since  that  date. 
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1.  Hudson  Eiver,  New  YorJc. — The  improvement  of  tliis  river  was 
restricted,  prior  to  1892,  by  the  wording:  ot"^  the  appropriation  acts,  to 
that  part  of  it  lying  between  Troy,  at  the  head  of  navigation,  G  miles 
above  Albany,  and  2^ew  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  7 J  feet  at  mean  low  water; 
between  Albany  and  Troy,  4  feet. 

The  mean  range  of  tides  at  State  Dam  at  Troy  is  0.80  feet;  at  Albany, 
2.32  feet;  and  at  New  Baltimore,  3.42  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  navi- 
gable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.    This  was  to  be  accomplished  by  the  construe-  * 
tion  of  longitudinal  dikes  to  direct  the  currents  and  by  dredging. 

The  estimate.d  cost  of  making  this  improvement,  prepared  in  1882, 
subject  to  be  increased,  was  $1,078,304.  In  1889  the  estimated  cost 
was  81,424,435. 

The  river  and  harbor  act  of  July  13, 1892,  sanctioned  the  new  project 
submitted  in  1891,  which  provided  for  maintaining  old  improvements 
and  constructing  new  regulating  works  along  8  additional  miles  of  the 
river  below  New  Baltimore,  and  also  for  deepening  the  entire  reach  of 
the  river  under  improvement  so  as  to  afford  a  channel  400  feet  wide  and 
12  feet  deep  at  mean  low  water  from  Coxsackie  to  the  foot  of  Broad- 
way, Troy,  N.  Y.,  and  thence  300  feet  wide  and  12  feet  deep  to  the 
State  Dam.    The  estimated  cost  of  the  project  is  $2,500,000. 

The  amount  expended  to  June  30,  1893,  inclusive  of  outstanding 
liabilities,  was  $1,303,665.06  of  which  sum  a  large  part  has  however, 
from  the  necessities  of  the  case,  been  applied  partly  to  the  repair  of 
decaying  dikes  and  partly  to  dredging.  At  that  date  the  dikes  pro- 
vided for  in  the  project  of  improvement,  so  far  as  built,  had  resulted  in 
securing  a  channel  depth  of  10  feet  nearly  all  the  way  from  New  Balti- 
more to  Albany  and  of  8  feet  nearly  all  tne  way  from  Albany  to  Troy. 

Under  the  new  project,  contract  was  entered  into  with  P.  Sanford 
Ross,  December  19,  1892,  for  the  removal  of  all  the  rock  and  sand  cov- 
ering rock  in  place;  and  with  Edwards,  Howlett,  &  Thompson,  Decem- 
ber 23,  1892,  for  all  the  dike  work  and  dredging  required  for  the 
improvement. 

.  The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $283,992.80,  and  was  applied, 
under  contract,  to  the  construction  of  10,592  feet  of  new  dikes;  to  the 
repairs  of  1,000  feet  of  old  dikes;  to  dredging  544,520  cubic  yards  of 
material  from  the  channel  at  Breaker  Island,  Stone  Light,  Nine  Mile 
Tree,  Mulls  Cross-Over,  and  at  New  Baltimore  Bar;  to  the  removal  of 
13,091.6  tons  of  rock  and  2,259.1  tons  of  sand  covering  at  Austins 
Rock,  rock  in  front  of  Watervliet  Arsenal,  and  at  Van  Wies  Landing; 
and  to  the  removal  of  two  wrecks  from  navigable  channel  under 
improvement. 

Jaly  1.  1893,  balance  unexpended $674,202.60 

June  30,  1894,  amount  expended  during  iiscal  year =  - 210,  176. 25 

Joly  1,  1894,  balance  unexpended 464,  026.  35 

July  1,  1894,  outetanding  liabilities $73,  816.  61 

July  1,  1894,  amount  covered  by  uncompleted  contracts. ..  371, 118.05 

444,  934.  66 

July  1,  1894,  balance  available 19,091.69 

Amount  appropriated  by  sundry  civil  act  of  August  18, 1894 145,  000.  00 

Amouct  a;vailable  for  fiscal  year  ending  June  30,  1895 16-1,  091. 69 
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'Aiiioimt  (estimated)  required  for  completion  of  existing  project $1,615,406.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<       1896 1 500,000.00 

Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1S6G  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  El.) 

^.  Harbor  at  Saugerties^  X.  Y, — This  harbor  is  formed  by  the  month 
of  Esopus  C)r(»ek,  which  empties  into  the  Hudson  River  on  the  west 
bank,  about  100  miles  above  New  York  City. 

The  bar  at  the  entrance  at  the  time  of  the  original  examination,  made 
in  November,  1883,  with  the  view  of  preparing  estimates  for  improve- 
ment, had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  and  the 
distance  between  the  O-foot  curves  aiToss  it  was  1,100  feet.  The  har- 
bor could,  therefore,  be  entered  only  at  high  water  even  by  the  smallest 
class  of  vessels.    The  range  of  tides  is  4  feet,  approximately. 

The  plan  of  imi)rovement  which  was  adopted  in  1887  provided  for 
seeming  a  depth  of  8  feet,  mean  low  water,  from  the  entrance  to  the 
head  of  navigation,  IJ  miles,  by  the  construction  of  two  parallel  dikes, 
each  2,300  leet  long,  1^00  feet  apart  on  the  inside  and  280  feet  apart  on 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  852,000. 

The  amount  expended  upon  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1893,  inclusive  of  outstanding  liabilities,  was 
844,338.01.  At  that  date  both  dikes  had  been  completed;  the  north 
dike  had  then  a  length  of  2,058  feet  and  the  south  dike  a  length  of 
2,303  feet,  and  the  waterway  between  them  was  200  feet  wide,  and  the 
navigable  channel  had  been  deepened  by  dredging  for  a  width  of  150 
feet  between  9-foot  curves. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  82,020.47,  and  was  applied  in  removing,  by  hired  labor  and  use  of 
the  U.  S.  Engineer  drill  scow  Hudson,  the  reef  at  Barclays  Point  for  a 
diatan<!e  of  08  feet  from  its  northern  margin  to  a  depth  of  9  feet  at 
mean  low  water. 

The  existing  channel,  from  the  entrance  to  the  head  of  navigation,  is 
150  feet  wide  and  8  feet  deep  at  mean  low  water. 

.July  1,  1«)8,  balance  unexpended $2,817.22 

.June  80,  181)4,  aiiiouut  exi)ended  during  fiscal  year 2, 626.  47 

July  1,  ISOl,  balance  unexpended 190.75 

Amount  appropriated  by  act  of  August  17.  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1X05 5, 190.75 

(See  Appendix  E  2.) 

.7.  Harbor  at  Rondoutj  X.  Y, — This  harbor  is  formed  by  the  month  of 
Kondont  Creek,  whi<h  empties  into  the  lludson  liiver  on  its  west  side 
about  1)0  miles  above  the  city  of  New  York,  and  is  the  eastern  terminus 
of  the  Delaware  and  lludson  Canal.  The  creek  is  a  tidal  stream  for  3 
miles  above  its  mouth,  and  prior  to  1871  all  improvements  had  been 
made  by  private  parties.    The  range  of  tides  is  4  feet,  approximately. 

The  (lovernmcntmade  a  survey  of  the  harbor  in  1809,  and  the  avail- 
able depth  of  water  then  in  the  channel  was  7  feet  at  mean  low  water. 
The  project  of  improvement,  based  on  this  survey,  was  for  the  forma- 
tion and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep, 
mean  low  water,  at  the  mouth  of  the  creek,  to  be  obtained  by  means 
of  dikes  and  dredging;'.  The  parallel  channel  dikes,  350  feet  apart  at 
the  entrance,  were  to  be  built  outward  into  the  Hudson  Eiver,  and  a 
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branch  dike  upstream,  starting  at  outer  end  of  north  pier,  to  protect 
the  north  dike  against  destruction  by  ice. 

The  estimated  cost  of  tho  project  was  $172,500. 

The  project  was  completed  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  of  the  north  dike  was  2,200  feet,  and  that  of 
the  south  dike  2,800  feet,  and  there  was  a  channel  between  them  50 
feet  wide  and  13J  feet  deep,  mean  low  water,  and  100  feet  wide  and  12 
feet  deep,  mean  low  water. 

The  appropriations  which  have  been  made  since  1880  have  been 
applied  exclusively  to  the  repair  of  the  dikes. 

The  amount  expended  upon  the  project  and  upon  repairs  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1893,  inclusive  of  outstanding 
liabilities,  was  $109,428.67,  at  which  date  the  navigable  channel  was 
100  feet  wide  and  trom  12 J  to  13^  feet  deep,  mean  low  water.  The  dikes 
were  built  originally  of  timber  and  stone  to  the  height  of  mean  high 
water,  but  the  timber  has  since  become  so  damaged  by  age  and  by  the 
ice  that  the  stone  filling  in  many  places  has  fallen  out  from  between 
the  rows  of  piles  and  the  height  of  the  dikes  has  been  correspondingly 
lowered. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $3,256.89,  and  was  applied  in  repairing  the  north  branch  and  south 
dikes,  by  replacing  worn  and  decayed  timber  and  refilling  with  stone. 

The  channel  is  in  only  fair  condition,  and  annual  repairs  to  the  dikes 
will  continue  to  be  needed. 

The  harbor  needs  an  appropriation  of  $15,000  to  reconstruct  200  feet 
of  the  south  dike,  to  dredge  the  harbor  and  channel  entrance,  extending 
firom  Boyce's  dock  to  the  bar,  and  to  remove  rock  from  channel  near 
South  Roundout  Ferry. 

Jnly  1,  1893,  balance  unexpended $3,  256.  89 

June  30,  1894,  amount  expended  during  fiscal  year 3,  256. 89 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18S6    10,  000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  3.) 

4.  W'^appinger  Creek,  New  York. — Wappinger  Creek  is  a  small  stream 
which  empties  into  the  Hudson  Eiver  on  the  left  bank  one  half  mile 
below  the  village  of  New  Hamburg,  N.  Y.  The  navigable  portion, 
extending  from  the  mouth  to  Wappinger  Falls,  is  2  miles  long,  approx- 
imately, and  before  improvement  aftbrded  navigation  to  small  boats 
drawing  not  exceeding  G  feet  in  a  waterway  which  had  a  width  varying 
from  25  feet  to  75  feet.  The  range  of  tides  at  entrance  is  4  feet,  approx- 
imately. 

The  project  for  its  improvement  contained  in  the  report  upon  the 
survey,  November  11,  1889,  to  comply  with  the  river  and  harbor  act  of 
August  11,  1888,  contemplates  a  channel  80  feet  wide  and  8  feet  deep 
from  the  mouth  to  the  falls.  The  estimated  cost  of  the  improvement 
was  $13,000.  The  amount  appropriated  by  the  river  and  harbor  act  of 
September  19, 1890,  was  $13,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1893,  inclusive  of  outstanding  liabilities,  was  $12,837.15.  At  that 
date  the  channel  was  80  feet  wide  and  8  feet  deej),  mean  low  water, 
from  the  mouth  to  the  falls. 


86  REPORT    OF    THE    CHIEF    OF   ENGINEERS,  U.  S.  ABMT. 

The  balance  of  8162.85,  remaining  at  the  end  of  last  fiscal  year,  vas 
expended  during  the  fiscal  year  ending  June  30,  1894,  for  office 
expenses. 

The  approved  project  for  the  improvement  was  completed  April  30, 
1892. 

July  1,  1893,  balance  nnexpended $162. 85 

J une  30,  1894,  amonnt  expended  during  fiscal  year 162. 85 

(Sec  Appendix  E  4.) 

5.  Harlem  River ^  Xeio  York. — The  Harlem  River  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  waterway  between  the  two  streams, 
as  the  bed  of  the  connecting  reach  at  Kingsbridge  was  a  long  reef  of 
solid  rock,  bare  at  low  water.  The  head  of  navigation  at  low  tide  in 
the  Harlem  Kiver  was  practically  at  High  bridge,  a  miles  from  its 
junction  with  the  East  Kiver  at  Hell  Gate,  for  vessels  of  7  feet  draft, 
and,  at  high  tide,  in  Spuyten  Duyvil  Creek,  near  Kingsbridge,  If  miles 
from  the  Hudson,  for  vessels  of  8  feet  draft. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  between 
the  East  and  Hudson  rivers. 

The  project  for  the  improvement,  as  originally  adopted  in  1875,  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  Iviver  and  Spuyten  Duyvil  Creek  to  400  feet, 
retaining  the  original  width  of  350  feet  through  Dyckman  Meadow,  but 
increasing  the  dei)th  there  to  18  feet,  mean  low  water.  This  project 
was  revised  in  188C  by  narrowing  the  channel  immediately  north  of 
High  bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank,  to  a 
least  width  of  375  feet. 

The  estimated  cost  of  the  work  was  §2,700,000. 

Tlie  amount  expended  upon  the  improvement  up  to  the  close  of  the 
fiscalyear  ending  June  30, 1893,  inclusive  of  outstanding  liabilities,  was 
$748,274.10.  At  that  date  the  excavation  of  the  section  of  canal  prism 
lying  between  the  two  dams  had  been  completed,  with  the  exception  of  a 
ledg<»  of  rock,  covering  an  area  of  about  8,000  square  feet,  in  the  north- 
east corner  of  tlie  cut,  which  was  in  process  of  removal  when  the  dams 
were  breached  during  the  severe  storm  of  April  21,  1893,  and  which 
will  be  removed  by  <lrilling  and  blasting  without  restoring  the  dams. 
A  lotal  of  730  linear  feet  of  stone  retaining  wall  and  190  linear  feet  of 
timber  revetment  had  been  built  to  protect  the  side  slopes  of  the  canal 
chamber  where  necessary,  to  i)revcnt  the  loose  rock  and  earth  arising 
from  degradation  of  the  sloi)es  from  falling  into  the  cut  after  the  canal 
had  been  ()])ened  to  navigation. 

In  the  Harlem  lliver  a  channel  9  feet  deep,  mean  low  water,  and 
about  100  feet  wide  had  been  dredged  from  a  point  COO  yards  north  of 
IVIonis  dock,  where  it  connects  with  the  natural  channel,  to  within 
200  feet  of  the  east  dam.  A  number  of  large  bowlders  had  also  been 
removed  from  the  channel  at  High  Bridge  and  from  the  cross-over 
directly  south  of  Morris  dock,  increasing  the  navigable  depth  from  7J 
feet  to  10  feet  at  the  former  i)oint,  and  from  GJ  feet  to  8  feet  at  the 
latter. 

In  Spuyten  Duyvil  Creek  a  channel  9  feet  deep,  mean  low  water, 
and  140  feet  to  ir>6  feet  wide  had  been  dredged  from  the  Hudson  River 
Rtulroad  drawbridge  at  the  mouth  of  the  creek,  through  the  point  of 
meadow  known  as  Bell  rumi)kin,  and  also  through  the  point  of  meadow 
lying  directly  north  of  the  Government  dock,  to  within  140  feet  of  the 
west  dam. 
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The  amount  expended  during  the  fiscal  year  ending  June  30,  1894^ 
inclusive  of  outstanding  liabilities,  was  $108,539.39.  At  that  date  the 
excavation  of  the  section  of  canal  prism  lying  between  the  two  dams 
had  been  completed,  with  the  exception  of  about  GOO  cubic  yards  of 
rock  in  the  northeast  comer  of  the  cut,  covering  an  area  of  50  by  60 
feet,  with  a  least  depth  of  13  feet  over  it  at  mean  low  water;  the 
remains  of  the  dam  at  the  west  end  of  the  cut  were  removed  to  a  depth 
of  18  feet  at  low  water,  and  the  section  of  meadow  lying  directly  west 
of  the  west  dam  was  excavated  to  a  depth  of  from  12  feet  to  15  feet  below 
low  water  to  a  connection  with  the  channel  dredged  under  former  con- 
tracts through  the  bed  of  Spuyten  Duyvil  Creek  and  intervening 
meadows  to  the  Hudson  River,  thus  establishing  a  continuous  water- 
way from  the  Hudson  River  to  the  new  drawbridge  now  under  con- 
struction across  the  canal  at  Broadway,  Kingsbridge.  From  the  rock 
cut  westward,  the  improved  channel  was  from  140  to  150  feet  wide  and 
9  feet  deep  at  mean  low  water,  while  the  rock  cut  itself  has  a  depth  of 
18  feet  at  low  water,  and  width  of  about  350  feet. 

In  the  Harlem  River  a  channel  9  feet  deep,  mean  low  water,  had  been 
dredged  from  a  point  600  yards  north  of  Morris  dock,  where  it  connects 
with  the  natural  cliannel,  to  within  120  feet  of  the  temporary  bridge 
located  directly  east  of  the  east  dam,  and  built  by  the  city  of  New 
York  for  use  during  the  construction  of  the  above-mentioned  perma- 
nent bridge  at  this  point.  There  was  an  opening  about  120  feet  wide 
in  the  east  dam,  through  which  the  tide  flowed  freely,  but  navigable 
communication  between  the  Hudson  and  Harlem  rivers  was  shut  off 
by  the  temporary  bridge,  which  is  not  provided  with  adrawspau. 

The  channel  at  the  cross-over  directly  south  of  Morris  dock  had  been 
deepened  to  a  depth  of  10  feet  at  mean  low  water  for  a  width  of  150 
feet  by  the  removal  of  bowlders  and  other  hard  material,  and  the  water- 
way through  the  east,  west,  and  center  bays  of  High  Bridge  had  been 
cleared  of  bowlders  and  other  obstructions  to  a  depth  of  10  feet  at  low 
water  so  that  vessels  drawing  10  feet  could  ascend  the  river  at  low 
water  as  far  as  Morris  dock,  from  which  point,  as  already  stated,  Ofeet 
could  be  carried  in  a  channel  140  to  160  feet  wide  to  within  120  feet  of 
the  temporary  bridge  at  Broadway. 

July  1, 1893,  balance  unexpended $178, 824. 08 

Jane  30, 1894,  amount  expended  during  fiscal  year 89,  581. 44 

July  1, 1894,  balance  unexpended 89,242.64 

July  1, 1894,  outstanding  liabilities $18,  957. 95 

Julv  1, 1894,  amount  covered  by  uncompleted  contracts 49.  035. 92 

— '■ 67, 993.  87 

July  1, 1894,  balance  available 21,248.77 

Amount  appropriated  by  act  of  August  17, 1894 125,  000.  00 

Amount  available  for  fiscal  year  ending  Juno  30, 1895 146,  248.  77 

(  Amount  (estimated)  required  for  completion  of  existing  project 1,  680, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
'{      30,1896 500,000.00 

(Submitted  in  compliance  with  requirements  of  sections  2  of  river  .ind 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  E  5.) 

G,  East  River  and  Hell  Gate^  Nexc  YorTc. — Originally  the  channel  of 
East  River  contained  many  dangerous  rocky  obstructions  to  naviga- 
tion, lying  both  above  and  below  mean  low  water.  Especially  was  this 
the  case  at  Hell  Gate,  where  the  bounding  beaches  had  irregular  and 
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slioal  rocky  foreshores,  and  the  inclosed  waterway  had  a  few  detached 
rocky  isles  with  crests  rising  several  feet  above  high-wat^r  mark. 

At  Hell  Gate  the  channel  turns  at  right  angles  around  Ilallets  Point, 
Astoria,  and  the  current  runs  with  a  velocity  varying  at  different 
stages  of  the  tide  from  3  to  10  miles  an  hour  over  or  around  Way  lleef, 
Pot  liock,  Shell  Drake,  Frying  Pan,  Hallets  Point,  Negro  Point, 
Holmes  liock,  Hog  Back,  Heel  Tap,  Flood  Rock,  Hen  and  Chickens, 
Gridiron,  Mill  liocks,  The  Negro  Heads,  llhiuelander  lleef,  and  Bread 
and  Cheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325 
feet  to  the  20-foot  contour,  mean  low  water,  and  embraced  an  area  of  3 
acres. 

The  detached  rocks  in  the  inclosed  waterway  had  varying  depths 
over  them.  The  Middle  Beef,  with  an  area  of  about  9  acres,  lay  in  the 
middle  of  the  channels  of  Hell  Gate.  It  had  a  small  backbone,  pro- 
jecting above  high  water,  called  Flood  Rock,  upon  which  vessels  were 
frequently  stranded  at  ebb  tide,  when  the  currents  swept  directly  over 
the  rock.  To  the  northward,  near  the  mouth  of  the  Harlem  River, 
lay  the  two  Mill  Rocks,  both  of  which  were  usually  visible  at  high 
water.  To  the  eastward.  Frying  Pan  had  only  11  feet,  mean  low  water; 
Heel  Tap,  12  feet;  Pot  Rock,  20  feet,  and  North  Brother  Island -Reef, 
10  feet. 

The  ]m)ject  of  improvement  adopted  in  1807  provided  for  the  removal 
to  the  depth  of  20  feet,  mean  low  water,  of  the  rocks  and  reefs  that  lay 
directly  in  the  channel  at  Hell  Gate,  and  for  the  construction  of  sea 
walls  and  dikes  upon  others,  that  lay  near  the  edge  of  the  channel. 
The  estimated  cost  of  the  project,  revised  in  1870,  was  $4,089,820. 

Besides  the  obstructions  before  enumerated  submerged  rocks  were 
known  to  exist  at  other  points  in  the  channel,  such  as  Diamond  Reef, 
10.^  feet,  mean  low  water,  off  the  Battery;  Coenties  Reef,  14.3  feet,  mean 
low  water,  off  Coenties  Slip ;  Shell  Reef,  1)  feet,  mean  low  water,  between 
Eighth  and  Tenth  streets ;  Ferry  Jieei)  7  feet,  mean  low  water,  and  Char- 
lotte Rock,  14.J  feet,  mean  low  water,  opposite  Thirty-fourth  street;  the 
Middle  Ground,  Hi  feet,  mean  low  w\ater,  oft'  Sunken  Meadow,  at  the 
entrance  to  little  Hell  Gate,  and  Mid-Channel  Reef,  lOJ  feet,  mean  low 
water,  at  J^aretto  Point  oi)posite  Rikers  Island. 

The  i)roject  was  enlarged  in  1874,  and  the  tot^l  cost  estimated  at 
$5,1.^0,120  (Annual  Report  Chief  of  Engineers,  1874,  Part  II,  p.  104). 
Besides  the  improvements  already  projected  at  Hell  Gate,  the  new 
project  iHovided  for  the  construction  of  a  riprap  dike  to  connect  the 
Mill  Rocks,  sea  walls  upon  Hog  Back  and  Holmes  Rock,  and  the  removal 
to  a  depth  of  20  feet,  mean  low  water,  of  Diamond  Reef,  Coenties  Reef, 
and  the  small  rocks  known  as  Scaly  Rock,  Blackwells  Rock,  and  tl  e 
rock  oft'  Woolsey's  bath  house. 

The  project  was  enlarged  in  1884  to  provide  for  the  removal  of  Pilgrim 
Rock,  ()pi)osite  Xineteenth  street,  to  24  feet,  mean  low  water;  in  1889 
for  the  removal  of  reef  oft*  Diamond  Reef  to  20  feet,  mean  low  water, 
and  Ferry  Reef  and  Charlotte  Rock,  opposite  Thirty-fourth  street,  to 
20  feet,  mean  low  water;  in  1890  for  the  removal  of  Shell  Reef  and  reef 
oft*  Sunken  Meadows,  to  18  feet,  mean  low  water;  and  in  1892  for  the 
removal  of  Baretto  Reef  to  24  feet,  mean  low  water. 

The  amount  expen<le(l  up  to  the  (^lose  of  the  fiscal  year  ending  June 
30, 189:5,  inclusive  of  outstanding  liabilities,  was  84,102,142.86.  At  that 
date  Hallets  Point,  covering  I)  acres.  Way  Reef,  Shell  Drake,  Diamond 
Reef,  Xorth  Brother  Island  Reef,  Coenties  Reef,  reef  oft*  Diamond  Reef, 
Baretto  Reef,  and  Scaly  Rock  had  been  removed  to  the  depth  contem- 
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plated  in  the  project.  Pilgrim  Rock  and  Ferry  Reef,  off  Thirty-fourth 
street,  had  been  reduced  to  a  least  depth  of  24  feet,  Heel  Tap  had  been 
broken  to  26  feet  and  dredged  to  20.5  feet,  and  the  least  depths  on 
Frying  Pan  and  Pot  Rock  were  18  feet  and  22.8  feet,  at  mean  low  water, 
respectively.  Flood  Rock  and  connecting  reefs,  covering  9  acres,  had 
been  broken  to  30  feet,  and  198,502  tons  of  debris  had  been  removed. 
The  Negro  Heads  and  Hen  and  Chickens  had  been  reduced  to  18  feet, 
mean  low  water,  and  a  new  18  foot  channel,  600  feet  wide,  had  been 
opened  across  the  reef.  Shell  Reef,  off  Ninth  street,  had  been  reduced 
to  18  feet,  mean  low  water,  except  at  a  few  points. 

A  sea  wall  had  been  built  by  the  Government  to  connect  Great  and 
Little  Mill  rocks,  and  another  by  the  city  authorities  on  Bread  and 
Cheese.    These  results  have  been  of  the  greatest  value  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $53,147.90,  and  was  applied  in  removing,  by  hired  labor,  5,513 
tons  of  broken  stone  from  Flood  Rock  by  the  use  of  the  U.  S.  engineer 
dredge  Flood  Rock  and  in  removing  6,560  tons  of  broken  stone  by  the 
use  of  U.  S.  steam  drilling  scow  QeiuJohn  Netcton,  XJ.  S.  engineer  dredge 
Hell  Oate,  and  hired,  dredge  from  reef  off  Sunken  Meadow. 

Jnly  1,  1893,  balance  unexpended $64,  555. 48 

J  une  30 J  1894,  amount  expended  during  fiscal  year 53, 147. 90 

July  1,  1894,  balance  unexpended 11,  407. 58 

Amount  appropriated  by  act  of  August  17,  1894 75, 000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1895 86,407.58 

{Amount  (estimated)  required  for  completion  of  existing  project 813,  840. 67 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896  200,  000. 00 
jNubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  EC.) 

7.  Netctown  Creek^  New  York, — This  is  a  tidal  stream,  about  4  miles 
long,  running  through  the  eastern  part  of  Brooklyn  and  emptying  into 
the  East  River  opposite  Thirty-fourth  street,  New  York  City. 

It  had  formerly  a  depth  of  12^  feet,  mean  low  water,  at  the  mouth, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  improvement,  adopted  in  1880,  but  modified 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  avenue 
bridge,  and  from  that  point  up  to  the  head  of  navigation  on  both 
branches,  a  channel  decreasing  from  175  feet  to  100  feet  in  width  and 
from  18  feet  to  10  feet  in  depth,  at  an  estimated  cost  of  $255,509. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1803,  inclusive  of  outstanding  liabilities,  was  $177,500.  At  that 
date  the  channel  from  the  entrance  to  Vernon  avenue  bridge  was  175 
feet  wide  and  18  feet  deep,  mean  low  water ;  from  Vernon  avenue  bridge 
to  Central  Oil  Works,  80  feet  wide  and  IG  feet  deep;  from  Central  Oil 
Works  to  Queens  County  Oil  Works,  100  feet  wide  and  14  feet  deep; , 
from  Queens  County  Oil  Works  to  Mchol's  Chemical  Works,  75  feet 
wide  and  10  feet  deep;  from  Nichol's  Chemical  Works  to  Maspeth 
avenue,  50  feet  ^ide  and  10  feet  deep;  from  Maspeth  avenue  to  Metro- 
politan avenue,  east  branch,  100  feet  wide  and  9  feet  deep,  and  on  west 
branch,  50  feet  wide  and  10  feet  deep.  In  the  English  Kills  Branch  the 
channel  was  100  feet  wide  and  8  feet  deep,  mean  low  water,  from 
Nichol's  Chemical  Works  to  a  point  700  feet  to  the  eastward. 
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No  work  was  done  during  the  fiscal  year  ending  Juno  30, 1894,  as  no 
funds  were  available. 

The  cause  of  the  habitual  shoalings  immediately  following  dredging 
is  the  absence  of  bulkheads  to  confine  the  banks. 

The  existing  channel  is  not  adequate,  in  width  or  depth,  to  the 
demands  of  commerce,  and  the  adopted  ])roject  for  improvement  should 
be  comjdeted  as  early  as  practicable,  by  methods  which  will  carry  the 
improvement  progressively  from  the  mouth  to  the  head  of  navigation. 

Amount  appropriatod  l)y  act  of  August  17,  1894 $20, 000. 00 


I 


Ainoniit  (cstiiuate<l)  required  for  eoinpletion  of  existing  project 58,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  oudinf?. J uno30, 1896    58,000.00 
.S»bmitt<id  in  compliance  with  rtMiuirenients  of  Kections  2  of  river  and 
I     harbor  acts  of  1SG6  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  7.) 

8.  Buttermilk  Channel^  Xew  York  Rarhor, — Buttermilk  Channel  lies 
between  the  city  of  Brooklyn,  N.  Y.,  and  Governors  Island,  New  York 
Harbor,  and  was  formerly  obstructed  by  three  shoals. 

(1)  A  shoal  lying  above  and  northeast  of  (governors  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9J  feet 
at  mean  low  water. 

(2)  A  shoal  putting  out  from  Bed  llook  Point,  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  to 
the  Atlantic  J>asin,  with  a  least  depth  over  it  of  about  6  feet  at  mean 
low  water. 

(3)  A  shoal  putting  out  from  the  south(*rn  side  of  Governors  Island 
and  extending  toward  Bed  llook  I*oint  Shoal,  which  is  partly  dry  at 
mean  low  water. 

The  original  in^qject  of  improvement,  adopted  in  18S0,  provided  for 
the  removal  to  a  depth  of -0  feet,  mean  low  water,  of  such  parts  of  the 
lirst-mentioncd  shoal  as  came  within  850  feet  of  the  Brooklyn  wharves. 
It  embraced  the  crest  of  the  shoal  and  gave  elsewhere  to  the  north  and 
west  a  depth  of  not  less  than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  $210,001).  In  view  of 
the  incieasing  importance  of  the  wharves  on  the  Brooklyn  shores  and 
the  ditliculty  experienced  by  deep-draft  vessels  in  getting  up  to  them 
by  reason  of  this  shoal,  the  ])roje(-t  of  improvement  was  modified  in 
1885  so  as  to  jHOvide  for  the  removal  of  the  entire  shoal  to  a  depth  of 
2()  feet,  mean  low  water,  at  an  estimated  additional  cost  of  $150,000, 
making  the  total  estimated  cost  of  the  i)rqject  6300,000. 

Tlie  river  and  harbor  act  of  Sei)tember  19,  181)0,  made  provision  for 
the  survey  of  Red  Hook  Shoal,  lying  at  the  southern  entrance  to  tha 
Buttermiik  Channel,  and  the  estimated  cost  of  the  removal  of  this 
shoal  to  a  depth  of  20  feet  at  mean  low  water  was  8529,000. 

The  amount  expended  to  the  close  of  the  liscal  year  ending  June  30, 
1893,  inclusive  of  outstanding  liabilities,  was  8334,327.99,  and  was 
applied  mainly  in  dredging  the  shoal  lying  above  Governors  Island. 
This  shoal  has  been  entirely  removed  to  a  depth  of  2()  f^at^  mean  low 
water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  8117,410.88,  and  was  applied  in  dredging  345,090  cubic  yards  of 
material  from  Bed  Hook  Shoal.  This  shoal  has  been  dredged  to  a 
depth  of  20  feet,  mean  low  water,  for  a  width  of  440  feet  from  the  north- 
ern inV^i}  of  the  shoal  marked  by  red  buoy  JNo.  2  southward  toward 
the  Brooklyn  shore. 
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July  1,  1893,  balance  unexpended $118,  353.  81 

Jnne  30,  1894,  amount  expended  during  fiscal  year 117, 416.  88 

July  1,  1894,  balance  unexpended 936. 93 

Amount  appropriated  by  act  of  August  17,  1894 50,  000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 50,  936. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 354,  000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200,  000, 00 
Submitted  'n  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api>endix  E  8.) 

9.  Goicanus  Bay^  Neic  York — Red  Hook,  Gowanus  Creekj  and  Bay 
Ridge  channels, — Gowaiius  Bay  is  a  part  of  New  York  Harbor,  lying  at 
the  mouth  of  Gowaiius  Creek,  in  the  southwestern  part  of  the  city  of 
Brooklyn. 

The  depth  of  water  in  the  channel  of  Gowanus  Creek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water,,  which  was  wholly 
insufficient  for  the  passage  of  vessels  employed  in  the  commerce  of  the 
district. 

The  plan  of  improvement  adopted  in  1881  provided  for  a  depth  of  18 
feet  to  the  channels  in  the  bay  leading  up  to  the  mouth  of  the  creek 
on  both  the  north  and  south  sides,  and  for  carrying  the  improvement 
with  the  same  depth  up  the  creek  to  Hamilton  avenue  bridge,  a  dis- 
tance of  1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few 
hundred  feet  up  to  the  bridge,  in  which  distance  the  width  would 
gradually  decrease. 

The  estimated  cost  of  this  improvement  was  §192,564.90. 

The  project  for  1881  was  modified  in  1888  by  increasing  the  depth  to 
21  feet  and  the  width  to  400  feet,  while  to  facilitate  the  handling  of 
vessels  in  the  contracted  space  near  the  mouth  of  Gowanus  Creek  more 
room  was  provided  for  by  cutting  away  the  angle  on  the  south  side, 
at  an  estimated  total  cost  of  $600,000. 

The  amount  expended  on  the  Red  Hook  and  Goicanus  Creek  channels 
up  to  June  30, 1893,  inclusive  of  outstanding  liabilities,  was  $194,316.32. 
At  that  date  this  channel,  from  the  entrance  to  Erie  Basin  to  Twenty- 
eighth  street,  was  255  feet  wide  and  21  feet  deep,  mean  low  water,  and 
thence  to  the  foot  of  Twenty-third  street  150  feet  wide  and  21  feet 
deep,  mean  low  water. 

The  improvement  of  Bay  Ridge  Channel,  extending  from  Twenty- 
eighth  street  south  and  west  to  Sixtieth  street,  south  shore,  which, 
under  the  project  of  1881,  was  suspended  in  1884,  was  resumed  in  1891, 
under  a  specific  appropriation  of  $100,000,  contained  in  the  river  and 
harbor  act  of  September  19,  1890,  which  provided  for  a  channel  400 
feet  wide  and  21  feet  deep.  Up  to  June  30, 1893,  the  sum  of  $100,772.57, 
inclusive  of  outstanding  liabilities,  had  been  expended  under  contract. 
At  that  date  this  channel  was  140  feet  wide  and  21  feet  deep,  mean  low 
water,  from  Twenty-eighth  street  south  to  Thirty-third  street,  thence 
120  feet  wide  and  21  feet  deep  to  Thirty-ninth  street,  and  thence  90 
feet  wide  and  21  feet  deep  to  Sixtieth  street,  opposite  Bay  Kidge. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
on  the  Red  Hook  and  Gowanus  Creek  channels,  inclusive  of  outstanding 
liabilities,  was  $56,298.01  and  was  applied  in  removing  342,270  cubic 
yards  under  contract.  At  that  date  the  Bed  Hook  Channel,  from  the 
entrance  to  Erie  Basin  to  a  point  2,000  feet  south,  was  400  feet  wide 
and  21  feet  deep,  mean  low  water;  thence  to  Henry  street,  325  feet 
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vide  <aii(l  21  feet  deep.  The  Gowauus  Creek  Chanuel,  from  Henry 
.  trert  to  the  foot  of  Pereival  street,  was  215  feet  wide. 

The  amoiuit  expended  on  tlie  Bay  Ridge  Channel  daring  the  fiscal 
year  ending  June  30,  1804,  inclusive  of  outstanding  liabilities,  was 
v7(),C7o.07,  and  was  applied  in  removing  509,8G7  cubic  yards  of  mate- 
rial under  contract.  At  that  date  this  channel  was  375  feet  wide  and 
-1  feet  deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Forty- 
second  street,  and  thence  300  feet  wide  and  21  feet  deep  to  Sixtieth 
treet,  l>ay  Ividge. 

The  beds  of  both  channels  have  been  lowered  from  5  to  15  feet,  and 
IS  the  material  removed  has  been  sand,  the  banks,  having  no  confin- 
ing bulkheads,  have  correspondingly  increased  their  slopes,  the  unsta- 
ble material  sliding  into  the  channels  and  reclucing  their  depths. 

The  channels  also  suii'er  from  deposits  carried  down  from  Gowanns 
Canal,  and  from  deposits  brought  in  from  outlying  shoals  by  the 
waves. 

These  sources  of  degradation  will  be  appreciably  exhausted  only 
when  permanent  bulkheads  are  built  along  both  shores  to  hold  the 
soft  and  unstable  banks. 

July  1,  iHlKt.  balanre  unexpended $198,7»5.91 

.Jnne  30.  1804,  amount  expended  during  iiscal  year 110, 892. 34 

July  1,  1894,  balance  unexpended 87,903.57 

July  1,  ixiU,  outstanding  liabilities $22,081.64 

July  1,  1894,  amount  cov<Ted  by  uncompleted  contracts 56,  487.27 

78, 568. 91 

July  1,  1894,  balance  available 9,334.66 

Amount  ai»proi)riated  by  act  of  August  17,  1894 150,  000. 00 

Amount  available  fr»r  fiscal  yrar  ending  June  30,  1895 159,334.66 

Amount  that  can  bo  jirolitably  expended  in  Iiscal  vear  ending  June  30, 

\><\)(\ \ 125,000.00 

Submitte<l  in  compliance  with  re<[uirement8  of  sections  2  of  river  and 
harbor  acts  of  18<)<)  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec-  A])i)endix  K  0.) 

10,  Xcw  York  Ilarhor,  New  York, — Before  the  improvement  of  the 
main  entrainie  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  midchanncl  on  the  bar  was  23.7  feet  at  mean 
low  water,  and  the  same  was  thcj  limiting  depth  across  three  other 
shoals  between  the  bar  and  deep  water  in  harbor. 

.V  huge  i)roi)ortion  of  the  vast  commence  of  the  port,  whieh  is  carried 
on  in  vcss(»ls  of  great  draft,  could  only  cross  these  shoals  at  or  near 
liigh  wat(M-. 

Tii(i  project  for  the  improvement  of  Gedney  Channel  was  approved 
by  i\n\  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
th(»  whole  of  the  main  entrance  to  tlie  harbor  received  his  approval 
December  27,  1880.  It  provi<Ies  for  dredging  a  channel  1,000  feet  wide 
and  ,'30  feet  deep  at  mean  low  water  from  deep  water  below  the  Nar- 
rows through  the  main  Shij)  Channel  and  Gedney  Channel  to  de«p 
water  outside  the  bar;  maintaining  this  channel,  should  it  be  neces- 
sary, either  by  j)erio(lical  dredging  or  by  contracting  the  entrance  by 
the  construction  of  a  dike  running  across  the  shoals  from  the  Coney 
Island  side,  with  suitable  protection  for  the  head  of  Sandy  Hook  to 
prev<*nt  its  being  scoured  away  by  the  increased  current. 

The  estimate<l  cost  of  ootaining  th(5  dredged  channel  was  $1,490,000 
for  dredging  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improve- 
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ment,  should  the  contraction  works  prove  to  be  necessary,  was  esti- 
mated at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  was  made, 
on  which  the  method  of  improvement  was  based. 

The  total  amount  expended  to  June  30,  1893,  inclusive  of  outstand- 
ing liabilities,  was  $1,579,827.37. 

At  that  time  the  approved  project  for  this  work  by  dredging  had 
been  completed,  and  a  depth  of  30  feet,  mean  low  water,  for  a  channel 
width  of  1,000  feet,  had  been  secured  from  deep  water  below  the  Nar- 
rows to  deep  water  beyond  the  bar. 

The  riprap  sea  wall  authorized  by  the  Chief  of  Engineers  February 
20, 1890,  for  the  protection  of  the  north  shore  of  Sandy  Hook,  was  built 
from  Jetty  No.  1  westward  to  a  point  119  feet  westward  of  Jetty  No. 
11,  a  total  distance  of  2,575  feet. 

Baxter 'Ledge,  a  narrow  ledge  of  rock  lying  in  the  entrance  to  Kill 
Van  Kull  from  Upper  New  York  Bay,  northeast  from  St.  George,  Staten 
Island,  and  having  over  it  originally  a  least  depth  of  18  feet,  mean  low 
water,  had  been  removed  to  a  depth  of  25.5  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $70,904.03,  and  was  applied  in 
operating  the  U.  S.  steamer  GedHeyj  by  hired  labor,  in  removing  348,903 
cubic  yards  of  material  from  the  various  channels,  and  in  strength- 
ening the  riprap  sea  wall  built  for  the  protection  of  the  north  shore  of 
Sandy  Ilook. 

July  1.  1893,  balance  unexpended $88, 707. 77 

June  '30,  1894,  amount  expended  during  fiscal  year 67,  744. 39 

Jnlvl,  1894,  balance  unexpended 20,963.38 

July  1,  1894,  outstanding  liabHities 3,220.24 

July  1,  1894,  balance  available 17,743.14 

Amount  appropriated  by  act  of  August  17,  1894 75,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 92,  743. 14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  150, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
liarlHir  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  10.) 

11.  Jamaka  Bay,  New  York. — Jamaica  Bay  is  a  tidal  bay,  situated 
on  the  south  side  of  Long  Island,  near  the  western  end,  whose  waters 
flow  into  the  Atlantic  Ocean  through  Kockaway  Inlet. 

Inside  the  entrance  there  is  a  deep-water  basin,  from  which  one  navi- 
gable channel  leads  to  the  northward  in  the  direction  of  Canarsie,  and 
another,  called  Bccach  Channel,  to  the  eastward,  behind  Rockaway 
Beach,  in  the  direction  of  Far  Ilockaway.  From  the  eastern  terminus 
of  one  of  the  branches  of  the  latter  channel,  which  i)asses  through 
Conch  Hole,  an  artificial  cut  into  Far  Rockaway  Bay  was  made  several 
years  ago  by  citizens  to  enable  small  boats  to  pass  eastward  through 
that  bay  into  Hempstead  Bay  and  beyond. 

The  project  for  this  improvement,  contained  in  the  report  upon  the 
survey  October  29, 1891,  to  comply  with  the  river  and  harbor  actot  Sep- 
tember 19,  1890,  and  sanctioned  by  river  aud  harbor  act  of  July  13, 
1892,  contemplated  a  channel  60  feet  wide  and  5  feet  deep,  mean  low 
water,  from  entrance  to  Bass  Channel  to  foot  of  Bayswater  avenue, 
Far  Kockaway. 

The  estimated  cost  of  the  project  was  $9,460.  The  full  amount  of 
this  estimate  was  appropriated  by  the  river  and  harbor  act  approved 
July  13, 1892. 
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The  amcmiit  expended  up  to  the  close  of  the  fiscal  year  ending  Jane 
30,  1893,  inclusive  of  outstanding  liabilities,  was  83,727.61.  At  that 
date  2,200  feet  of  the  channel  had  been  dredged  to  the  full  projected 
width  of  GO  feet  and  depth  of  5  feet,  mean  low  water.* 

The  amount  expended  during  tlie  fiscal  year  ending  June  30, 1894, 
was  88,091.85,  and  was  applied  in  dredging  20,174  cubic  yards  of  mate- 
rial from  the  channel  under  contract;  the  channel  had  been  dredged 
to  a  widtli  of  GO  feet  and  a  depth  of  5  feet,  mean  low  water,  to  within 
400  feet  of  the  bulkliead  at  the  foot  of  Bavswater  avenue. 

July  1,  1803,  balance  unexpended Jf8,  091.85 

Juno  30,  181U,  amount  expended  during  fiscal  year 8, 091. 85 

(See  Appendix  E  11.) 

12.  liaritan  Bay,  Xnc  Jersey. — Ivaritan  Bay  forms  the  western  part 
of  tlie  large  triangular  bay  inclosed  between  Sandy  IIook,-thc  Xew 
Jersey  shore,  and  Staten  Island. 

The  cliannel  undergoing  imi)rovement  lies  to  the  southeast  of  Seguine 
Point  on  the  south  sliore  of  Staten  Island.  At  the  time  of  the  origi- 
nal survey,  August,  1880,  tlie  least  depth  on  the  shoal  lying  between 
the  21-fo()t  curve  at  Seguine  Point  and  the  21-foot  curve  at  the  head  of 
the  bay  was  14A  fec^.t,  mean  low  water.  The  i)roiect  of  improvement, 
based  upon  the  survey,  provided  for  a  channel  across  the  shoal  300  feet 
wide  and  21  feet  deep,  mean  low  water,  at  an  estimated  cost  of 
S12(>,5()0. 

The  i)roJect  was  enlarged  in  1885,  providing  for  a  channel  of  equal 
width  and  depth  over  the  shoals  in  tbevicinity  of  Wards  Point,  Staten 
Island,  where  the  original  depth  was  18  i'eet^  mean  low  water,  giving 
a  navigable  channel  21  feet  deep,  mean  low  water,  up  to  Perth  Amboy  j 
and  further  providing  for  a  channel  300  feet  wide  and  15  feet  deep, 
mean  low  water,  from  (heat  Beds  Light  to  South  Amboy,  where  the 
original  depth  was  12^  feet,  mean  low  water,  at  an  estimated  total  cost 
of  8210,r)()0  for  the  two  works  from  the  beginning,  which  estimate  was 
again  increased  in  1888  to  8240,500  to  provide  for  the  removal  of 
dei)osits  which  had  taken  ])lace  in  the  interval  of  three  years. 

The  channel  from  deep  water  at  the  head  of  Baritan  Bay,  past  Seguine 
Point  to  Perth  Amboy,  exceeds  5  miles  in  length,  is  crooked,  and 
is  subject  to  constant  slioalings.  As  the  amount  appropriated  anyone 
year  lor  the  execution  of  the  i)roject  has  been  much  less  than  the  esti- 
mated cost  of  the  improvement,  and  as  the  channel  excavated  under 
each  apin'oi)riati<)n  has  been  impaired  by  shoaling  in  a  greater  or  less 
degree  before  work  c(mld  be  resumed  under  the  succeeding  appropria- 
tions, the  original  estimates  for  this  improvement  have  little  value  and 
can  not  be  used  for  determining  the  amount  required  for  completing 
the  i)r()ject  at  this  date.  The  cost  of  completing  the  project,  if  all  the 
re<iuircd  money  could  ])e  nia<le  available  at  one  time,  was  estimated  in 
18tn  at  8175,375. 

The  amount  exi)euded  ui)on  the  modified  luoject  of  1885,  up  to  the 
close  of  tlie  fiscal  year  ending  June  30,  1803,  inclusive  of  outstanding 
liabilities,  was  8250,405.58.  At  the  close  of  the  contract,  June  15, 1888, 
the  channel  was  300  feet  wide  and  21  feet  deep,  mean  low  water,  from 
Perth  Amboy  to  the  bend  at  Great  Beds  Light,  and  300  feet  wide  and 
20  feet  deep,  mean  low  water,  across  the  crest  of  the  shoal  in  the  chan- 
nel leading  from  the  bend  toward  Seguine  Point.  At  the  close  of  the 
year  the  channel  eastward  of  Seguine  Point  was  250  feet  wide  with  a 
dei)th  of  21  feet,  mean  low  water,  and  the  channel  from  Great  Beds 
Light  to  South  Amboy  was  300  feet  wide  and  15  feet  deep,  mean  low 
water. 
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The  amoant  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $19,641.33,  and  was  applied  in  dredging  18,730  cubic  yards  of 
material  from  Seguine  Point. 

At  the  close  of  the  fiscal  year  ending  June  30, 1894,  the  channel  lead- 
ing eastward  from  Seguine  Point  is  250  feet  wide  and  21  feet  deep, 
mean  low  water,  and  the  channel  from  Great  Beds  Light  to  South 
Amboy  is  300  feet  wide  and  15  feet  deep,  mean  low  water, 

July  1,  1893,  balance  unexpended $21, 188. 51 

June  30,  1894,  amount  expended  dnring  fiscal  year 19,  641. 33 

July  1,  1894,  balance  unexpended •   1, 547. 18 

Aiuonnt  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 41, 547. 18 

(Amount  (estimated)  required  for  completion  of  existing  project 55,375.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    55, 375. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  12.) 

13.  Removing  suiiken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— The  steam  tug  Talisman  was  removed  from  Gedney  Channel, 
New  York  Harbor,  May  10,  1894,  under  contract  with  Townsend  & 
Johnston,  at  a  cost  of  $850. 

A  contract  was  entered  into  with  John  Austin  March  8,  1894,  for  the 
removal  of  the  wreck  of  the  U.  S.  engineer  dredge  Flood  Eockj  sunk 
oflf  Sunken  Meadow,  East  River.    This  contract  is  still  in  force. 

The  barge  Milton  was  wrecked  on  reef  off  Sunken  Meadow,  East 
River,  and  lies  in  85  feet  of  water,  with  50  feet  over  her  deck.  An 
attempt  will  be  made  to  destroy  the  hull  of  the  vessel,  to  prevent 
irregularities  of  the  currents. 

(See  Appendix  E  13.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  PART 
OF  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN   NEW  JERSEY. 

This  district  was  in  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

i.  Sumpaicanus  Inlet^  New  York. — The  channel  depth  at  the  time  of 
the  adoption  of  the  project  varied  from  5  feet  in  the  bay  at  mean  low 
water  to  2  feet  at  the  wharf  at  the  mouth  of  the  creek,  a  distance  of  a 
little  over  half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  adopted  in  1880,  pro- 
vides for  dredging  a  cliannel  4,500  feet  long  and  from  100  to  150  feet 
wide  and  5  feet  deep  at  mean  low  water,  beginning  at  the  5-foot  curve 
in  the  Great  South  Bay  and  extending  up  to  the  town  of  Babylon, 
Long  Island,  at  an  estimated  cost  of  $23,115. 

The  amount  expended  under  this  project  to  June  30,  1893,  was 
87,000. 

With  this  amount  a  channel  75  feet  wide  and  5  feet  deep  from  the 
steamboat  wharf  to  a  point  750  feet  below  it  was  dredged,  besides 
dredging  two  cuts,  each  25  feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  4^  feet. 

The  commerce  of  the  inlet  is  reported  for  the  calendar  year  1893  to 
be  1,350  tons,  against  1,420  tons  for  1892. 
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There  were  no  expenditures  on  account  of  this  work  daring  the  fiscal 
year  ending  June  30, 1894,  there  being  no  fands  available. 

{  Amount  (estimated)  required  for  completion  of  oxistini^  project $16, 115.00 
Amount  that  can  be  protitably  expended  in  tiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  1.) 

^,  Canarsie  Bay,  Sew  York, — The  original  condition  of  the  channel 
leading  to  Canarsie  answered  to  a  depth  of  4^  feet,  mean  low  water. 

Tlie  original  project,  adopted  in  1879,  provides  for  obtaining  a  navi- 
gable channel  0  feet  deep  at  mean  low  water  from  Canarsie  Landing  to 
the  deep  water  in  Jamaica  J>ay  by  means  of  diking  and  the  formation 
of  a  tidal  basin  at  an  estimated  cost  of  888,000.  In  the  Annual  Report 
of  the  Chief  of  Engineers,  1880,  Part  I,  p.  674,  General  !Newton  ex- 
pressed a  doubt  as  to  adequate  appropriations  being  made  for  carry- 
ing out  the  authorized  project,  and  suggested  that  dredging  bo  tried 
as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  was  848,535.88. 

With  this  amount  two  pile  dikes  have  been  built  and  maintained,  one 
on  the  north  side  of  the  outer  end  of  the  channel,  the  other  on  the 
sou  til  side,  their  lengths  being  1,058  and  820  feet,  respectively;  the 
channel  dredged  to  a  depth  of  G  feet,  mean  low  water,  and  width  of 
125  feet  from  Canarsie  Lauding  to  deep  water  in  Jamaica  Bay.  In  addi- 
tion to  this,  several  other  improvements,  not  contemplated  in  the  main 
project,  but  which  added  materially  to  the  facility  of  navigation,  viz, 
the  excavation  of  a  cut  100  feet  long  and  50  feet  wide,  with  a  depth  of  6 
I'eet,  on  the  east  side  of  the  steamboat  landing  at  Canarsie,  and  a  cut 
at  the  end  of  the  wliarf  at  Canarsie  Landing  extending  through  to  the 
southwest  to  connect  with  the  southwest  channel,  the  latter  for  the 
pur])ose  of  promoting  tidal  circulation. 

The  amount  expended  during  the  fiscal  year  is  $4,402.02.  With  this 
amount  the  main  channel  alongside  and  in  front  of  Canarsie  Landing 
was  dredged  to  a  depth  of  G  feet,  mean  low  water,  and  width  of  70  feet 
for  a  distance  of  440  feet,  and  the  west  channel  was  given  a  4-foot  mean 
low  water  depth  with  widths  of  from  20  to  70  feet  for  a  distance  of 
1,317  feet;  there  were  also  slight  repairs  made  to  the  east  dike. 

The  commerce  for  the  calendar  year  1893  is  reported  to  be  09,510  tons, 
against  G7,510  tons  for  1892. 

July  1,  1SJJ3,  balance  uncxjionded $4,464.12 

Juno  liO,  181)1,  amount  expended  during  liscal  year 4, 462. 02 

July  1,  1894,  balance  unexpended  2. 10 

Amount  a]>pr<>i)iiated  by  act  of  August  17,  1894 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 , 2,002.10 

Amount  (eHtimated)  recjuired  for  completion  of  existing  project 33, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      8, 000.00 
Submittcil  in  conqdiance  with  re(]uirement8of  sections  2  of  river  and 
harbor  acts  of  IHVS  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)endix  F  2.) 

o.  fShcepshead  lUiy^  New  York. — The  original  condition  of  the  navigable 
channel  was,for  the  entrance,  a  depth  of  a  little  over  2  feet  at  mean  low 
water,  and  for  the  interior  channel  not  less  than  4  feet,  except  at  two 
narrow  bulkheads  across  said  channel. 

The  originally  adoj^ted  i)roject  (1879)  was  to  dee])en  the  entrance  by 
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means  of  coDverging  jetties  and  to  iraprove  the  interior  channel  by 
lougitadinal  dikes  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs for  the  scour  of  the  channel.  The  project  was  revised  in  1881  and 
provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and  6  feet 
deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Horse  inlet,  and 
to  dredge  the  interior  channel;  this  was  modified  in  February,  1889, the 
modified  project  contemplating  a  channel  5,350  feet  long,  60  feet  wide, 
and  5 J  feet  deep,  mean  low  water,  from  the  town  of  Sheepshead  to  within 
1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect  with  the  channel  of  simi- 
lar width  and  depth  already  existing  at  that  point. 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1893,  was  $25,043.45. 

With  this  amount  a  channel^had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  CO  feet  wide  and 
5i  feet  deep  at  mean  low  water,  for  a  distance  of  3,400  feet  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first-mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained 
itself,  having  contracted  to  a  width  of  60  feet  with  an  average  depth 
of  5J  feet  mean  low  water. 

The  expenditures  during  the  fiscal  year  amount  to  $24.50  for  oflBce 
expenses. 

The  commerce  of  the  bay  has  increased,  being  reported  for  the  cal- 
endar year  1892  to  be  132,000  tons,  against  106,400  for  1890. 

,Iuly  1, 1893,  balance  unexpended $56.55 

J  ui»e  30,  1894,  amount  expended  during  fiscal  year 24. 50 

Jnlv  1,  1894,  balance  unexpended  ...^ 32.05 

July  1,  1894,  outstanding  liabilities  :. 29.68 

July  1,  1894,  balance  available 2. 37 

i  Amount  (estimated)  required  for  completion  of  existing  project 8,  200. 00 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  1866  and  1867. 

(See  Appendix  F  3.) 

4.  Arthur  Kill^  New  York  and  New  Jersey. — A  history  of  this  improve- 
ment, which  originated  by  special  resolution  in  the  Senate,  is  given  in 
the  Annual  Report  of  the  Chief  of  Engineers,  1889,  Part  I,  p.  819. 

The  improvement  consists  in  tbe  removal  of  a  point  of  land  near  and 
to  the  south  of  the  Staten  Island  bridge,  for  the  purpose  of  straighten- 
ing the  channel,  in  order  that  the  currents  may  be  directed  more  truly 
in  a  direction  perpendicular  to  the  draw  span  of  the  bridge,  thus  facil- 
itating the  passage  of  long  tows.     It  is  estimated  to  cost  $20,500. 

A  statement  of  condemnation  proceedings  for  acquiring  to  the  United 
States  the  land  needed  for  this  improvement  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  p.  843. 

The  sum  of  $21,090.74  had  been  expended  up  to  June  30,  1893,  in 
acquiring  land  and  in  dredging  off  about  IJ  acres  of  the  point,  with  a 
resulting  increase  of  225  feet  in  the  channel  width  and  a  uniform  mean 
low- water  depth  of  13  feet,  where  the  land  was  originally  6  feet  above 
that  i)lane.  The  total  channel  width  at  this  point  is  now  725  feet  with 
a  minimum  depth  of  13  feet  at  mean  low  water. 

The  available  balance  from  the  appropriation  of  1892  was  too  small 
to  continue  active  operations  during  the  fiscal  year,  consequently  no 
work  has  been  done,  and  the  expenditures,  amounting  to  $380,  have 
been  for  office  expenses. 

ENG  94 7 
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The  commerce  for  the  calendar  year  1893  is  reported  to  be  3,384,308 
tons,  against  4,835,004  tons  for  1892. 

July  1, 1893,  balance  unexpendod $909. 26 

Juue  30, 1894,  amount  oxpeuded  dnriug  fiscal  year 380. 00 

July  1, 1891,  balance  unexpended 529.26 

Amount  appropriated  by  act  of  August  17, 1894 4, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 029. 26 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  New  Jersey. — Before  this 
improvement  Avas  nndertaken  by  the  United  States  there  was  a  navi- 
gable channel  having  a  minimum  depth  of  9.2  feet  from  the  deep  water 
in  Newark  Bay  to  Elizabethport. 

Tlie  til  St  project  for  the  improvement  of  the  channel  was  made  in  1873. 
This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width  of  150 
feet  at  its  shallowest  part  and  protecting  the  cut  by  parallel  dikes. 
Tlie  estimated  cost  of  this  work  was  $443,210. 

This  project  was  changed  in  1880  so  as  to  dredge  a  channel  400  feet 
wide  and  13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it  but 
12  feet  deep  over  the  remaining  widths  of  100  feet  on  each  side.  The 
estimated  cost  of  this  work  was  8125,705.  In  addition  to  this,  it  was 
proposed,  should  it  be  found  necessary,  to  build  four  det<iched  dikes 
along  the  line  of  the  channel,  two  on  the  north  and  two  on  the  south 
side,  the  estimated  cost  of  which  was  800,000,  bringing  the  total  esti- 
mated cost  of  the  proposed  improvement  up  to  8185,705.  Subsequently 
it  was  decided  to  give  the  channel  13  feet  depth  for  its  full  width  of  40O 
feet,  increasing  the  estimate  to  8210,000. 

A  modilication  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  ]May  0, 1889,  and  was  approved  by  Dei)art- 
ment  letter  dated  May  15,  and  a  further  modiiication,  calling  for  a  uni- 
form cliannel  depth  of  14  feet  at  mean  low  water  over  the  entire  width 
of  400  feet,  was  approved  October  20,  1800. 

The  anumnt  expended  to  June  30,  181)3,  was  8198,243.88. 

With  this  amount  2,237  feet  of  dike  was  built,  the  channel  dredged 
thnmghout  its  entire  projec^ted  length  to  a  mean  low-water  depth  of  13 
ieet,  with  widths  varying  from  300  to  3.">0  feet,  and  in  the  vicinity  of 
the  bend  at  the  (.'orner  Stake  Light,  for  a  distance  of  3,000  feet,  the 
width  had  been  increased  to  400  feet,  with  mean  low-water  depths  of 
from  13  to  14  feet. 

A  survey  made  in  Noveml)er,  181)3,  shows  that  the  300  to  350-foot 
channel  between  Shooters  Island  and  the  Corner  Stiike  Light  has  con- 
tracted in  ])laces  to  a  width  of  nbout  200  feet,  and  in  the  bend  at  the 
Stake  Light  to  a  width  of  about  140  feet. 

An  ai)i)roi)riation  of  j?15,0()0  was  made  in  the  river  and  harbor  act  of 
July  1.*),  1S1)2,  and  a  project  for  its  expenditure  in  dredging  the  channel 
to  the  recjuired  dimensions  was  apiu'oved  July  20,  1892. 

Work  will  b(»  begun  early  in  July,  when  it  is  expected  the  plant  will 
have  comph^ted  the  season's  work  on  the  Karitan  liiver. 

The  expenditures  during  the  liscal  year  ending  June  30, 1894,  amount 
to  $1,727  for  oilice  exi)enses  and  repairs  to  the  dredging  plant  in  fitting 
out  for  work  on  this  improvement. 

The  amcmnt  of  commerce  n^ported  for  the  calendar  year  1893  is 
3,4&5,911  tons,  against  3,042,914  tons  for  1S92. 
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Jnly  1,  1893,  balance  unexpended    $15, 756. 12 

June  30,  IS&i,  amount  expended  during  fiscal  year 1,  727. 00 

July  1,  1894,  balance  unexpended 14, 029. 12 

July  1,  1894,  outstanding  liabilities / 128.50 

July  1,  1894,  balance  available 13,900.62 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 19,  900. 62 

(  Amount  (estimated)  required  for  completion  of  existing  project 40,  000. 00 

}  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    30, 000.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Apj)endix  F  5.) 

6.  Passaic  River j  New  Jersey, — This  river  is  being  improved  under 
two  separate  projects,  the  first  applying  to  the  river  below  Center  street 
bridge,  Newark,  to  and  beyond  the  shoals  in  Newark  Bay,  a  distance 
of  7§  miles,  and  the  second  to  the  upper  course  of  the  river  from  Cen- 
ter street  bridge  as  far  as  Passaic,  a  distance  of  8  miles.  The  most 
recent  a])propriation  was,  however,  made  in  a  single  sum  for  the  entire 
river,  and  the  two  projects  will  hereafter  be  united,  so  that  the  funds 
can  be  expended  at  those  parts  of  the  river  most  urgently  needing  con 
trol  or  repair  in  the  interests  of  navigation. 

a.  Below  Newark. — The  lower  portion  of  the  river,  from  Center  street 
bridge  to  Newark  Bay,  was  first  surveyed  by  the  Engineer  Department 
ill  1879.  The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow 
I^acon  was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was 
7.5  feet  at  mean  low  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtain- 
ing, by  diking  and  dredging,  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water,  from  the  Center  street  bridge  to  Newark  Bay,  at  a 
cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bjiy,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30,  1893,  was  $236,283.24. 

With  this  amount  0,205  feet  of  dike  had  been  built  and  maintained, 
the  channel  through  the  shoal  in  the  bay  and  the  channel  up  the  river 
as  far  as  Lister  dock  dredged  to  the  required  dimensions,  and  a  bar 
above  the  Zinc  Works  dock  removed  to  the  required  depth,  with  a 
width  of  120  feet  for  a  distance  of  1,G00  feet  upstream.  A  survey 
made  in  December,  1892,  showed  that  the  above  conditions  had  been 
fairly  well  maintained. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  830,299.71.  With  this  amount  the  channel  between  Center  street 
and  Market  street  bridges,  Newark,  was  dredged  to  the  required 
lueim  low  water  depth  of  10  feet  and  width  of  210  feet  for  a  distance  of 
1,800  feet  downstream,  thence  from  a  i)oint  1,000  feet  below  Market 
street  bridge  to  the  Newark  Steel  Works,  a  distance  of  5,000  feet,  the 
channel  was  increased  in  width  25  to  100  feet,  completing  it  to  the  full 
requirements  of  the  project;  a  cut  of  the  requisite  depth,  having  a  width 
of  30  feet  and  length  of  1,000  feet,  was  made  along  the  south  side  of  the 
channel  opposite  Lister  dock,  increasing  tlie  channel  width  at  this 
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point  to  175  to  200  feet.     Extensive  repairs  were  made  to  the  dike  in 
Newark  Bay  for  its  preservation  and  maintenance. 

b.  Above  yeicurk, — Before  its  improvement  was  undertaken  the  apper 
part  of  the  river  had  a  navigable  C-foot  channel,  except  at  Middle, 
Bellville,  liutherford  Park,  and  Kolzman  bars,  where  the  depths  were 
4.5  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

Tlie  project  of  iini)rovement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7J  to  C  feet  deep  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking  at  a  cost  of  8123,024.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Kailroad  bridge,  increas- 
ing the  estimate  to  $129,000,  which  was  further  increased  in  1886  to 
$lo3,7(>2.  A  further  modification,  to  include  the  removal  of  Third 
Biver  Bar,  the  redredging  of  bars  formed  by  freshets,  and  removal  of 
bowlders  at  various  points  in  the  river,  increasing  the  estimate  to 
$193,822,  was  approved  October  0,  1890. 

The  amount  expended  to  June  30,  1893,  was  8138,484.97,  with  which 
channels  had  been  dredged  to  the  requisite  depth,  with  widths  of  from 
GO  to  75  feet,  a  channel  through  Third  River  Bar  dredged  to  the 
required  depth,  with  width  of  100  feet  for  a  distance  of  800  feet,  and 
below  this  bar  the  channel  w  as  increased  in  width  by  40  feet  with  the 
same  depth  for  a  distance  of  700  feet,  and  by  20  feet  for  a  farther  dis- 
tanre  of  245  feet,  giving  a  continuous  channel  through  this  reach  having 
a  width  of  100  feet  imd  a  depth  of  6  feet  mean  low  water..  In  addition 
a  channel  through  llelleville  Bar  was  comi)leted  to  a  width  of  100  feet 
and  a  mean  low  water  dei)th  of  from  0  to  7  feet. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  60,840.25.  With  this  amount  the  channel  through  Rutherford  Park 
Bar  was  given  a  mean  low  water  dei)th  of  6  to  8  feet  and  a  width  of  85 
to  100  feet  for  a  distance  of  1,035  feet,  and  the  channel  through  Holz- 
man  Bar  given  a  similar  mean  low- water  depth  and  widened  35  feet 
for  a  distance  of  418  feet.  The  channels  are  now  in  good  condition  for 
C-foot  navigation. 

The  commerce  of  the  entire  river  for  the  calendar  year  1893  is 
rei)orted  to  be  1,270,109  tons,  against  1,362,047  tons  for  1892. 

As  the  river  and  harbor  act  approved  July  13,  1892,  makes  the 
api)ropriation  for  the  two  reaches  of  the  river  under  one  heading,  the 
following  consolidated  money  statement  for  Passaic  River  is  presented : 

July  1 ,  \m'S,  balance  uncxpeiuled $48, 581. 79 

Juno  HO,  ISiH,  aiiiouiit  expeiKled   during  J  Uelow  Newark..     $30,2119.71 

liscal  year (  Above  Newark . .         6,  846. 25 

37, 1 45. 96 


July  1,  18!)l,  balance  unexpende<l 11,435.83 

July  1,  1?<94,  outstanding'  liabilities 1,356.31 


July  1,  18iH,  balance  available 10,079.52 

Amount  approi)ria ted  by  act  of  August  17,  1804 15,000.00 


Amount  available  for  liscal  year  emling  J  une  30,  1895 25,  079. 52 


{Amount  (estimated)  required  for  completion  of  existing  project 109,347.00 
Amount  tbatcan  be  jjroiitably  expended  in  iiscal  year  ending  June  30. 1894>    60, 000. 00 
Submittetl  in  compliance  with  re«inircments  of  sections  2  of  river  and 
harbor  acts  of  18(;<)  and  1^<G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)endix  F  i\.) 

7,  Elizabeth  River^  New  fJemey. — Tliis  stream,  which  is  28  miles  in 
lengtli  from  its  month  to  the  head  of  navigation,  at  Broad  street,  Eliz- 
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abeth,  lias  a  width  of  from  50  to  90  feet,  and  before  its  improvement 
the  wharves  in  the  city  could  only  be  reached  at  high  water  by  vessels 
drawing  less  than  4  feet;  its  commerce  was  estimated  at  45,000  tons 
annually.  The  range  of  the  tide  was  about  4.7  feet  at  its  mouth  and 
3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
liigh  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530;  this  was  increased  in  1882  to  $43,100,  the 
increase  being  due  to  advanced  prices. 

The  amount  expended  under  this  project  to  June  30,  1893,  was 
$32,353.46. 

With  this  amount  the  channel  had  been  dredged  in  1883  to  the 
re<iuired  depth  to  within  1,000  feet  of  Broad  street  bridge,  but  soon 
became  obliterated  by  reason  of  deposits  of  silt  and  sewage  refuse. 

It  was  redredged  in  1891,  shoals  being  removed  from  the  river  at  the 
bend  above  South  street,  at  South  street  bridge,  at  John  street,  at  the 
bend  in  the  river  below  John  street,  and  at  the  Kew  York  and  Long 
Branch  Kailroad  bridge  to  a  depth  of  7  feet  at  mean  high  water,  with 
widths  of  30  to  50  feet,  giving  a  7-foot  mean  high-water  channel  with 
widths  varying  from  30  to  50  feet  from  the  mouth  of  the  river  to  within 
900  feet  of  Bridge  street  bridge,  in  the  town  of  Elizabeth. 

A  survey  made  in  November,  1892,  indicated  a  channel  from  30  to  50 
feet  wide  extending  from  the  mouth  to  Bridge  street  bridge,  the  head 
of  navigation,  with  mean  high- water  depths  of  from  less  than  5  feet  to 
more  than  7  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894,  is 
$2,148.01. 

The  work  during  the  fiscal  year  consisted  in  dredging  the  channel 
from  the  bend  above  South  street  bridge  to  within  125  feet  of 
Bridge  street  bridge,  a  distance  of  about  900  feet,  to  a  width  of  45  feet 
and  mean  high- water  depth  of  7  feet,  removing  5,200  cubic  yards  of 
material,  principally  shale  and  gravel. 

The  commerce  of  the  river  for  the  calendar  year  1893  is  reported  to  be 
28,554  tons,  against  39,575  tons  reported  for  1892. 

July  1,  1893,  balance  unexpended $4,  646. 54 

June  30,  ltS94,  amount  expended  during  fiscal  year 2, 148. 01 

Jul V  1,  1894,  balance  unexpended 2, 498.  53 

July  1,  1894,  outstanding  liabilities 2,434.66 

July  1,  1894,  balance  available 63.87 

Amount  appropriated  by  act  of  August  17, 1894 3,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3,  063.  87 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 160.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      3, 160. 00 
5»ubmitted  in  comjiliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  7.) 

>*.  Eahicay  River^  New  Jersey. — In  its  original  condition  tlie  Kali- 
way  River  had  a  depth  of  8  feet  and  more  at  mean  high  water  from  its 
month  to  Bficktown,  3f  miles;  7  feet  to  Edgar  dock,  4^  miles;  4.4  feet 
to  Milton  avenue  bridge,  4 J  miles;  and  4  feet  to  Main  street  bridge, 
5  miles,  in  the  town  of  Kahway.  Its  commerce  was  estimated  at 
120,000  tons,  and  three  attempts  had  been  made  to  establish  a  line  of 
steamboats  on  the  river,  but  had  failed  on  account  of  the  bad  condition 
of  the  stream. 
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The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provides  lor  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  avenue  bridge,  and  100  feet  wide 
from  than  point  to  Main  street  bridge,  at  an  estimated  cost  of  806,250. 

The  amount  expended  on  this  improvement  to  June  30, 1893,  was 
$37,000. 

With  the  above  amount  the  channel  had  been  given  a  depth  of  7  feet 
at  mean  high  water  and  width  of  from  100  to  50  feet  to  within  650  feet 
of  the  head  of  navigation. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June  30, 
1890.    The  channels  have  reverted  nearly  to  their  original  condition. 

{Amonut  (estiiuateil)  roquinul  for  completion  of  existing  project $29,250.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    29,  250. 00 
Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  8.) 

9.  Earitait  JUveVj  ^ew  Jersey. — Before  its  improvement  by  the  United 
States  the  liaritan  Iviver  had  a  depth  of  8.5  feet  at  "The  Stakes,'^  3 
miles;  of  0.5  feet  at  tlie  "Middle  Grounds,''  4 J  miles;  of  7.5  feet  at 
Whitehead  Sand  dock,  8 J  miles;  and  between  this  point  and  New 
Brunswick,  12^  miles  above  the  mouth,  the  channel  was  obstructed  by 
a  number  of  rocky  shoals  witli  deptlgs  of  from  8.4  to  G.9  feet  at  mean 
low  water.  The  city  of  Xew  Jhunswick  and  the  Deljiware  and  liaritan 
Canal,  which  terminates  here,  together  with  extensive  brickyards  on 
the  South  lliver,  did  a  large  commerce,  estimated  in  1871  at  3,053,857 
tons. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary  l)y  drilling  and  blasting 
rock,"  a  channel  200  feet  wide  and  10  feet  deep,  mean  low  water,  from 
the  mouth  to  Xew  Jhunswick,  at  a  cost  of  S 2,093,002.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  South  ( -hannel,  about  13,000  feet  long, 
100  feet  wide,  and  5i  feet  deej)  at  mean  low  water,  from  Kearney  dock 
to  Crab  Island. 

The  amount  expended  to  June  .'^0,  1803,  under  this  project  was 
§577,300.27. 

The  al)ov<»  amount  was  ex])ended  in  the  construction  and  maintenance 
of  certain  dikes  reipiired  by  the  project  at  "The  Stakes"  and  "Middle 
Grounds,''  in  dredging  channels  200  leet  wide  and  12  feet  deep  at  mean 
low  water  at  these  points,  and  in  blasting  and  dredging  a  channel  of 
the  same  dimensions  across  the  rocky  shoal  at  Whitehead  Sand  dock, 
and  thonce  up  the  river  with  a  width  of  100  feet  and  de])th  of  10  feet  to 
within  1,SS0  feet  of*  the  canal  h)ck  at  Xew  Brunswick,  and  the  channel  to 
Ackcn  dock  rcdivdged  to  a  mean  low-water  depth  of  0  feet  and  width 
of  50  feet  from  liaritan  Biver  to  Acken  wliarf,  a  distance  of  600  feet. 
Tiidcr  two  special  allotments  made  for  it  in  the  a<;ts  of  March  3,  1881, 
and  August  2,  1882,  the  South  Channel  was  dredged  to  the  required 
depth  for  a  distance  of  1,000  f(»et.  The  comnuM*ce  of  the  river  is 
reported  for  the  (calendar  year  ISIKJ  to  be  1,440,058  tons,  against 
1,120,302  tons  lor  1802. 

The  expenditur(\s  during  the  liscal  year  amount  to  823,482.77.  With 
this  anumnt  the  channel  has  been  given  a  width  of  100  feet  and  de])th 
of  10  feet  mean  low  watcM*,  for  a  distance  of  100  feet,  through  a  river 
bed  of  extremely  hard  shale  ro(?k,  bringing  the!  lOO-foot  channel  to 
within  1,480  feet  of  the  canal  lock  at  New  Brunswick.  Some  necessary 
repairs  to  the  dikes  at  the  Middle  Grounds  were  ahso  made. 
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The  amount  of  shale  rock  removed  during  the  fiscal  year  is  10,870 
cabic  yards,  at  a  cost  of  $1.93  i)er  cubic  yard. 

July  1, 1893,  balance  nnexpended $33, 883.  73 

June  30,  1894,  amount  expended  during  fiscal  year 23,  482.  77 

Julv  1,  1894,  balance  unexpended 10,400.96 

July  1,  1894,  outstanding  liabilities 8,885.10 

July  1,  1894,  balance  available 1,515.86 

Amount  appropriated  by  act  of  August  17,1894 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 21, 515. 86 

{Amount  (estimated)  required  for  completion  of  existing  project 1,462,412.05 
Amount  tbat  can  bo  profitably  expended  in  fiscal  year  ending  Juno 
30,  1896 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  9.)  ' 

10,  South  River y  New  Jersey. — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States,  the  navigation  of  the  lower  2J 
miles  of  its  course  had  been  abandoned,  and  a  private  canal  dredged 
from  near  Washington  to  Sayreville  on  the  Karitan  Biver.  In  1880, 
when  the  present  project  for  improving  the  river  was  adopted,  the 
month  of  the  canal,  on  account  of  its  faulty  location,  had  shoaled  con- 
siderably. Above  Washington  a  depth  of  2.7  feet  existed  to  Bissetts, 
3|  miles,  and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation,  c| 
miles  above  the  mouth  of  the  canal  at  Sayreville. 

The  project  adopted  in  1880  provided  for  closing  the  river  below  the 
bead  of  the  canal,  correcting  the  direction  of  the  mouth  of  the  latter, 
and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water,  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow; 
estimated  to  cost  $194,095.  This  was  modified  July  30,  1892,  by  omit- 
ting the  proposed  cut-off  and  dikes,  and  substituting  therefor  the  dredg- 
ing of  the  river  between  Washington  and  the  Karitan  liiver  Kailroad 
bridge,  reducing  the  original  estimate  to  $170,975. 

The  amount  ejpend^  under  this  project  to  June  30, 1893,  was 
870,038.97. 

With  this  amount  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed  and  maintained,  a 
small  amount  of  dredging  done  on  a  shoal  above  Washington,  a  shoal 
at  the  mouth  of  Washington  Canal  removed,  a  channel  dredged  CO  feet 
wide  through  the  canal  and  50  feet  wide  across  the  shoal  in  the  river 
below  Washington,  the  channel  between  the  Turnpike  bridge  and  Kari- 
tan Kiver  Kailroad  bridge  dredged  50  to  100  feet  wide  and  G  feet  deep 
mean  low  water, and  the  channel  lor  a  distance  of  350  feet  above  the 
bridge  dredged  to  4  feet  mean  low  water  and  width  of  70  feet.  At 
Kourke  Keach  the  chajinel  was  given  a  depth  of  0  feet  at  mean  low 
water,  and  width  of  GO  feet  for  a  distance  ol  8G0  feet;  in  addition, a  bar 
opposite  Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at 
mean  low  water,  and  width  of  GO  feet  for  a  distance  of  450  feet,  and  at 
the  junction  of  the  canal  and  South  Kiver  a  channel  was  excavated  350 
feet  long,  60  feet  wide,  and  6  feet  deep  at  the  same  stage  of  the  tide. 

The  balance  of  funds  available  being  insufficient  to  carry  on  the  work 
of  improvement,  no  active  operations  were  in  progress  during  the  liseal 
year,  and  the  expenditures,  amounting  to  $1,000.77,  have  been  for  office 
expenses  and  examinations. 
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The  present  condition  of  the  river  is  such  that  it  may  be  navigated  at 
any  stage  of  the  tide  by  vessels  of  C  feet  draft  for  a  distance  of  about 
3  miles  above  its  mouth. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1892 
to  be  lG2,46:i  tons,  and  for  the  calendar  year  1893  it  is  given  as  156,260 
tons. 

July  1,  1893,  balam-o  unex]K'ii(lc(l $1, 961. 03 

June  30,  1891,  amount  expended  dnriiig  fiscal  year 1, 000.  77 

July  1,  1891,  balance  unexpended 960.26 

Amount  apjiropriated  by  act  of  August  17,  1894 5,000.00 


• 


Amount  available  for  fiscal  year  ending  June  30,  1895 5, 960. 26 

{Amount  (estimated)  required  for  completion  of  existing  project 93, 975. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  ,Iune  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  ami 
harbor  avis  of  18(i<)  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  10.) 

IL  Keyport  Harbor^  New  Jersey » — Keyport  Harbor  was  originally 
accessible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  iniprovonient  was  undertaken  by  the  United  States  a  6  foot  channel 
had  been  dredged  at  private  expense,  which  had  shoale^l  in  1872  to  5J 
feet,  and  in  1882  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  valued  at  $2,932,000, 

The  project  for  the  improvement  was  adopted  in  1873  and  provided  for 
dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water,  and 
200  feet  wide,  from  the  steamboat  dock  to  the  8-foot  contour  in  Earitan 
Bay,  at  an  estimated  cost  of  ^'30,475.  The  revised  estimate  of  1884 
was  $40,475. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1803,  is  §35,380.32. 

With  the  above  amount  a  channel  was  dredged  in  1883,  from  the  8-foot 
dei)th  in  Karitan  Bay  to  Keyport  wharf,  a  distance  of  5,000  feet,  with 
a  width  of  200  feet  for  the  lirst  4,200  feet  and  100  feet  for  the  remain- 
der. The  channel  did  not  prove  permanent,  having  deteriorated  to  a 
width  of  30  to  50  feet,  and  mean  low-water  depth  of  0  to  7  feet,  and  was 
redredged  in  1803  to  the  projected  mean  low- water  depth,  with  width 
of  from  70  to  140  feet  for  a  distance  of  400  feet  in  front  of  Keyport 
wliarf;  thence  for  a  distance  of  2,200  feet  outward  a  cut  35  feet  wide 
was  made  along  the  northerly  side  of  the  old  channel. 

iSo  active  operations  have  been  in  ])rogress  on  this  improvement  dur- 
ing the  liscal  year,  tluTe  being  no  funds  available*,  and  the  expendi- 
tures, anumnting  to  82.20,  have  been  for  otlice  expenses. 

The  commerce  was  reported  for  the  calendar  year  1892  to  be  358,391 
tons. 

July  1,  18J)3,  bjilnnoc  nncxpeiHlcd $85. 68 

June  30,  lsy4.  amount  rx]>en(l«*<l  (lurin<^  liscal  year 2.20 

J]ily  1,  ISIM,  balance  unexpended 83.48 

Amount  aj)i)r()priate<l  by  act  of  Au^jfu.st  17,  ISill 5,000.00 

Amount  available  for  fiscal  year  ending?  June  30, 1  SIT) 5,083.48 

(See  Appendix  F  11.) 

12.  Mattawoii'  Creek,  New  Jersey. — l>efore  its  improvement  by  the 
United  States  this  small  stream  was  obstructed  at  its  entrauce  into 
Keyport  Harbor  by  a  mud  flat,  on  wiiich  the  best  depth  at  the  worst 
section  was  3.1  feet  at  mean  low  water,  though  the  3foot  channel  was 


RIVER  AND    HARBOR   IMPROVEMENTS.  106 

too  narrow  and  tortuous  for  use.  Above  this  flat  a  good  4- foot  channel 
existed  to  1 J  miles  above  the  moutli,  and  thence  to  the  steamboat  dock 
at  Mattawan  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock,  COO  feet 
above  and  IJ  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet. 
Notwithstanding  the  above  difficulties  it  carried  commerce  valued  in 
1880  at  $800,000. 

The  project  for  this  improvement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet 
wide  from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the 
railroad  bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an 
estimated  cost  of  $33,120. 

To  June  30,.18t)3,  the  amount  expended  under  this  project  was 
824,121.58. 

^Vith  this  amount  channels  had  been  dredged  in  1881  and  1882  to  the 
recpiired  depth  from  the  mouth  to  the  freight  dock  at  Mattawan,  with 
widths  varying  from  100  to  30  feet,  and  in  1891  a  cut  35  feet  wide  was 
redredged  to  the  required  depth  along  the  northerly  side  of  the  channel 
for  a  distance  of  1,420  feet  upstream  from  the  mouth  of  the  creek. 

A  survey  made  in  November,  1892,  showed  that  the  channels  dredged 
in  1881  and  1882  had  almost  reverted  to  their  original  condition,  hence 
the  appropriation  made  by  river  and  harbor  act  of  July  13,  1892,  viz, 
$9,620,  for  completing  the  improvement  in  accordance  with  the  approved 
plans  will  be  insufficient  for  that  purpose. 

The  expenditures  during  the  fiscal  year  ending  June  30,1894,  amount 
to  88,752.06.  With  this  amount  the  channel  between  the  mouth  of  the 
creek  and  steamboat  dock  at  Keyport  was  redredj^ed  on  its  southerly 
side  to  a  mean  low-water  depth  of  4J  feet  for  a  distance  of  2,100  feet 
ui)Streiim  from  Keyport  dock,  and  given  a  width  of  50  feet  for  the  first 
1,5(M>  feet,  with  25  feet  for  the  remainder,  and  on  its  northerly  side 
redredged  to  a  similar  depth  with  a  width  of  25  feet  for  a  distance  of 
630  feet,  extending  from  Keyport  dock  upstream;  from  Winkson  Creek 
to  Mattawan  steamboat  dock  the  channel  was  redredged  to  a  mean  low- 
water  depth  of  4  to  5  feet  and  width  of  50  feet  for  a  distance  of  4,000 
feet. 

The  commerce  for  the  calendar  year  1893  is  reported  to  be  578,700 
tons,  against  326,500  tons  for  1892. 

July  1,  1893,  balance  iinexixjuded $8, 998. 42 

J  line  30,  1894,  amount  expended  during  fiscal  year 8, 752. 06 

July  1,  1894.  balance  unexpended 246. 36 

Amount  appropriated  by  act  of  August  17,  1894 3,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3,246.  36 

i  Amtjunt  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1896      7,  000. 00 

4<jibniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t      iKirbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

'See  Appendix  F  12.) 

iv.  i<hoal  Harbor  and  Compton  CreelCj  New  Jersey. — Slioal  Harbor  is 
an  indentation  of  the  shore  on  the  south  side  of  Sandy  Hook  Bay,  5 
niik*s  ^vest  of  the  entrance  to  Shrewsbury  Uiver.  It  is  bare  at  low  water 
and  the  water  deepens  so  gradually  outward  that  the  5-foot  curve,  mean 
low  water,  is  only  reached  at  a  distance  of  3,000  feet  from  the  high- water 
line.  Compton  Creek,  which  flows  into  Shoal  Harbor,  is  5  to  0  miles 
long  with  3  to  5  feet  of  watiu*  in  the  lower  reach.  At  one-quarter  of  a 
mile  from  its  mouth  it  is  crossed  by  a  fixed  bridge,  which  liinits  navi- 
gation.   Between  this  bridge  and  the  harbor  there  is  a  harbor  of  refuge 
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of  limited  capacity,  bav  iiig  a  depth  of  9  feet  in  places,  to  wliich  fishing 
vessels  resort  when  the  tides  allow  them  to  cross  the  shoal  at  the 
entrance.    The  range  of  the  tide  is  4.5  feet. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low-water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated 
cost  of  $04,130. 

The  total  expenditure  on  this  improvement  to  June  30,  1893,  was 
$5,130.1^9,  with  which  the  channel  was  dredged  in  1891  to  a  mean  low- 
water  depth  of  4 J  feet  for  a  distance  of  1,200  feet,  beginning  near  the 
bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet  for  the 
lirst  800  feet,  and  70  feet  for  the  remainder.  A  survey  made  in  October 
1892  showed  that  this  channel  had  deteriorated  to  widths  of  from  GO  to  80 
feet,  and  mean  low-water  depths  of  from  3.2  to  4.2  feet. 

No  work  of  improvement  has  been  done  during  the  fiscal  year  ending 
June  30,  1894.  An  ofter  was  received  and  accepted  to  dredge  this 
channel  at  54  cents  per  cubic  yard,  the  work  to  commence  upon  the 
completion  of  the  work  on  Elizabeth  liiver,  awarded  to  the  same  bidder, 
and  on  which  his  plant  is  now  engaged.  This  work,  it  is  expected,  will 
be  finished  in  the  month  of  July. 

The  commerce  of  the  creek  is  re])orted  for  the  calendar  year  1893  to 
be  (;9,5(>0  tons,  against  02,000  tons  for  1892. 

July  1,  1893,  balance  unexpended $2,860.71 

.July  1,  1894.  balance  unexpended 2,860.71 

Amount  appropriated  by  act  of  Au«?ust  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 860. 71 

Amount  (estimated)  reipiired  for  completion  of  existing  project 53, 130.00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1896      8,  000.00 
Submitted  in  complianct;  with  reciuiremeuts  of  sections  2  of  riVer and 
harbor  actsof  18GG  and  1807  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  13.) 

li.  iShreicshury  Hirer ^  Xew  Jersey. — When  the  present  project  for  this 
improvement  was  adopted  in  1879,  the  river  was  obstructed  by  a  num- 
ber of  shifting  sand  bars,  which  had  caused  the  comi)lete  suspension  of 
navigation  in  the  South  Branch,  and  only  permitted  the  passage  of 
vessels  engaged  in  commerce  up  the  Xorth  Branch  at  or  near  high 
water.  A  considerable  trade  was  carried  on,  however,  even  under  these 
dillicnlt  conditions. 

The  project  originally  adoi)ted  was  to  dredge  a  channel  6  feet  deep 
at  mean  low  water,  ancl  from  oOO  to  150  feet  in  width  across  the  shoals 
from  tlie  mcmth  to  Ked  Hank  on  the  North  Branch,  8  miles,  and  Branch- 
port  ontheSouth  Branch,  9  miles,  maintaining  these  channels  by  longi- 
tudinal dikes.  This  i)roject  has  not  been  modified  as  to  the  end  sought, 
but  estimates  of  the  diking,  dredging,  and  cost  have  been  increased 
from  time  to  time. 

The  amount  expended  on  this  project  to  June  30,  1893,  was  $227,- 
040,55. 

With  this  amount  numerous  dikes  have  been  built  and  maintained 
and  channels  dredged  and  redredged  in  varicms  parts  of  both  branches 
and  main  stem,  0  feet  deep  and  from  25  to  100  feet  wide. 
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The  exi)enditures  as  shown  for  the  present  fiscal  year  amount  to 
96,776.55.  Of  this  amount  $4,625.62  was  due  for  work  performed  in  the 
previous  fiscal  year  and  reported  in  Annual  Keport  of  the  Chief  of  Engi- 
neers, 1893,  Part  I,  p.  1130. 

The  work  during  the  fiscal  year  consisted  in  opening  up  the  naviga- 
ble channels,  which  were  partially  filled  with  sand  during  the  past 
winter,  by  the  removal  of  two  bars  to  a  depth  of  7  feet  mean  low  water, 
one  in  the  JSTorth  Branch  above  Upper  Rocky  Point,  the  other  in  the 
South  Branch,  opposite  Dike  J;  the  former  to  a  length  of  140  feet  and 
width  of  150  feet,  and  the  latter  to  a  length  of  280  feet  and  width  of 
76  feet.  This  work  required  the  excavation  of  4,200  cubic  yards  of 
material.    ^Necessary  repairs  to  the  dike  at  the  mouth  were  also  made. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1392 
to  be  672,000  tons.  This  has  increased  to  737,000  tons  for  the  calendar 
year  1893. 

Jnly  1,  1893,  balance  unexpended $6, 853. 45 

Jane  36,  18d4,  amount  expemled  during  fiscal  year 6,  776. 55 

July  1,  1894,  balance  unexpended 76. 90 

J  uly  1 ,  1894,  outstanding  liabilities 9. 00 

July  1,  1894,  balance  available 67.90 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  067. 90 

{Amount  (estimated)  required  for  completion  of  existing;  ])roject 15. 062. 00 
Amouut  that  can  beprofitablyexpendeain  fiscal  year  ending  June  30,1896    15,  062. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  14.) 

I'f,  Manasqvan  (Squan)  River,  New  Jersey. — In  its  original  condition 
this  stream  had  a  depth  of  from  4  to  6  feet  at  mean  low  water  for  sev- 
eral miles  above  its  month,  bnt  was  obstructed  at  its  outlet  into  the 
ocean  by  a  sand  spit,  which  had  deflected  the  stream  into  a  channel 
l>arallel  with  the  beach,  communicating  with  the  ocean  across  shifting 
sand  bars,  on  which  the  best  depth  did  not  exceed  IJ  feet  at  mean  low 
water;  mean  range  of  tide  2.4  feet.  In  severe  storms  this  channel 
was  sometimes  entirely  closed  by  sand,  remaining  so  until  the  fresh 
wat^r  in  the  river  had  accumulated  sufficiently  to  force  a  new  outlet. 
Under  these  conditions  the  river  could  not  be  used  by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879  and  contem- 
plated dredging  the  lower  river  and  obtaining,  by  means  of  jetties,  a 
l>ermanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
iy  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
inerea.sed  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30,  1893,  was 
839,(K)0. 

With  this  amount  two  jetties  had  been  constructed,  but  neither  to 
its  full  length,  appropriations  having  ceased  in  1882.  No  permanent 
improvement  had  been  eflfected. 

An  appropriation  of  $2,000  was  made  in  the  act  of  September  19, 
1890,  to  be  expended  in  the  removal  of  obstructions  placed  by  the  (Gov- 
ernment at  the  mouth  of  the  river,  if,  in  the  discretion  of  the  Secretary 
of  War,  the  same  should  be  dono.    There  were  no  expenditures  during 
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the  fiscal  year  ending  June  30,  1894,  as  the  removal  of  the  obstractioiis 
alluded  to  in  the  act  of  September  19,  1890,  was,  in  tlie  opinion  of  the 
engineer  in  charge,  deemed  unnecessary,  and  so  reported  under  date 
of  December  19,  1890,  and  was  approved  by  the  Secretary  of  War 
December  30,  1890. 

July  1,  1893,  balance  uucxpended $2,000.00 

July  1,  1894,  balance  unexpended 2,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 31,000.00 

<  f^iubmitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  ISGG  and  1867. 

(See  Ai)pendix  F  i5.) 

16,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nari- 
gatlon. — The  wrecks  of  three  canal  boats  lying  in  the  channel  of  Eliza- 
beth liiver,  New  Jersey,  for  the  removal  of  which,  by  the  United  States, 
an  allotment  of  $800  was  authorized  by  the  Secretary  of  War  March 
2G,  1894,  have  been  removed  by  the  owner,  George  A.  Morrell,  of  Eliza- 
beth, K.  J.,  at  his  own  expense. 

(See  Appendix  F  IG.) 

IMPROVEMENT  OF  RIVEKS  AND  HARBORS  IN  SOUTHERN  NBW  JER- 
SEY; OF  DELAWARE  RIVER  AND  BAY,  AND  OF  WATEUS  TRIBU- 
TARY THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE. 

This  district  was  in  the  charge  of  Maj.  C.  W.  Eaymond,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

i.  Delaware  River,  Xetr  Jrrsei/  and  Pennsylvania. — Trenton,  the  head 
of  natural  navigation  on  the  ])elaware  Kiver,  is  about  30  miles  above 
the  upper  part  of  the  port  of  I^hiladelphia.  In  its  original  conditioa 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties: ]>etween  Bordentown  and  Trenton,  a  distance  of  about  5  miles, 
n  narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet 
at  mean  low  water;  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a 
shoal  carrying  7^  feet,  and  at  Five  Mile  Bar,  at  the  upper  pai't  of 
riiiladelphia,  a  shoal  across  the  Pennsylvania  Channel  carrying  only  3 
to  4  feet  at  mean  h)w  water,  there  being,  however,  13  feet  of  water  past 
Five  3Iile  Bar,  in  the  New  Jersey  Channel,  passing  south  of  Petty 
Ishind. 

Below  Philadelphia  the  river  in  its  original  condition  presented 
obstructions  at  ■Milllin  Bar,  which  reduced  the  depth  at  mean  low  water 
to  17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet;  at 
Bulkhead  Shoal  and  J)an  Baker  Shoal  to  about  20  feet. 

Jn  that  part  ot*  the  Delaware  River  between  Trenton,  N.  J.,  and 
liridesburg,  Pa.,  ettbrts  in  the  past  have  been  directed  toward  relieving 
commerce  from  the  obstructions  whicli  exist  in  the  upper  9  miles  of  the 
river  and  deepening  the  channel  across  Ki-nkora  Bar. 

l*revious  to  1885  the  efforts  to  im])rove  the  i  iver  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge, 
wlieri*  solid  rock  was  removed  under  appropriations  for  special  locali- 
ties and  also  under  general  appropriations  for  the  Delaware  River 
below  Bridesburg. 

A  r)()ar(l  of  Engineers,  convened  by  direction  of  the  SecBctary  of  War 
for  th(»  purpose  of  considering  the  subject  of  permanent  improvement 
ot*  Delaware  Kiver  and  Bay,  recommended,  under  date  of  January 
23,  1885,  the  formation  of  a  ship  (channel  from  a  jmint  opposite  Phila- 
adelphia,  and  about  midway  between  the  American  Shipbuilding  Com- 
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pany's  yard  and  the  Gas  Trust  wharf,  to  deej)  water  in  Delaware  Bay, 
baviiig  a  least  width  of  GOO  feet  and  a  depth  of  20  feet  at  mean  low 
water.  The  formation  of  such  a  channel  is  to  be  obtained,  except  at 
Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  reguhiting 
the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging,  where 
necessary,  as  an  aid  to  such  contracting  and  regulating  works.  The 
estimated  cost  of  obtaining  a  channel  of  the  above  dimensions  is  about 
82,425,000,  which  covers  the  estimated  cost  of  the  permanent  improve- 
ment of  the  Delaware  River  between  the  upi)er  part  of  Philadelphia 
and  deep  water  in  the  bay.  This  estimate  of  cost  does  not  include  the 
improvement  of  Philadelphia  Harbor,  which  is  a  separate  project. 
With  the  present  requirements  of  commerce  above  Philadelphia  it  is 
not  considered  that  the  part  of  the  river  lying  between  Trenton  and 
Bridesbing  demands  any  further  improvement. 

The  entire  anumnt  expended  on  the  improvement  of  the  Delaware 
Eiver  from  1830  to  June  30,  1893,  under  appropriations  both  for  special 
loi'alities  and  the  general  river,  was  $2,103,825.73,  of  which  $118,500  was 
exi)eiided  on  that  part  of  the  river  between  Trenton  and  the  upper  part 
of  l*hiladelphia.  As  a  result  of  this  expenditure  there  had  been  formed 
at  the  latter  dateachannelof  navigable  width  and  Tifeetdeep  at  mean 
low  water  through  the  bars  between  Bridesburg  and  Bordentown;  a 
channel  across  Kinkora  Bar  7^  feet  deep;  a  channel  across  Five  Mile 
Bar  200  feet  wide  and  from  12  to  15  leet  deep ;  a  channel  from  200  to  400 
feet  wide  and  from  24  to  26  feet  deep  through  the  shoal  areas  at  Port 
Eichmond;  a  channel  across  Mifflin  Bar  150  feet  wide  and  from  24  to 
24.4  feet  deep;  a  channel  through  Schooner  Ledge  330  feet  wide  and24 
feet  deep,  except  over  a  small  area  recently  discovered,  where  the  depth 
is  reduced  to  23  feet  at  mean  low  water;  a  channel  through  Cherry 
Islc^nd  Flats  200  feet  wide  and  26  feet  deep,  and  a  channel  across  Bulk- 
head Bar  from  100  to  340  feet  wide  and  from  24  to  26  feet  deep. 

The  channel  between  Philadelphia  and  Camden  across  Smith  Island 
Bar  had  been  improved  by  the  formation  of  a  dredged  cut,  protected 
by  revetment,  so  as  to  give  a  channel  100  feet  wide  with  a  minimum 
depth  of  6  feet  at  mean  low  water.  The  revetment  on  the  south  side 
of  this  channel  has  been  removed  in  the  work  of  improving  the  harbor 
of  Philadel])hia,  and  the  revetment  on  the  north  side  will  be  removed 
in  July,  181)4. 

During  the  fiscal  year  ending  June  30,  1894,  the  sum  of  $50,383.16 
was  exjiended  in  surveys,  examinations,  the  repair  of  the  dike  at 
Bulkhead  Bar,  under  the  existing  contract  for  repair  of  the  dike 
at  Mifflin  Bar  and  dredging  at  Cherry  Island  Flats,  making  a  t/Otal 
expenditure  since  1836  of  $2,214,208.89,  of  which  $862,208.89  has  been 
ex]>ended  on  the  present  project. 

The  changes  during  the  past  fiscal  year  are  summarized  as  follows  : 

The  dredged  channel  across  Kinkora  Bar  has  shoaled  the  minimum 
dei)th  at  mean  low  water,  being  now  about  7^  feet.  At  Five  Mile  Bar 
the  dike  has  formed  a  channel  from  13  to  15  feet  deep  at  mean  low 
water  and  270  feet  wide.  At  Mifflin  Bar  the  channel  has  a  least  depth 
of  24.6  feet  at  mean  low  water.  The  24-foot  channel  has  now  a  minimum 
width  of  100  feet.  At  Cherry  Island  Flats  a  channel  was  dredged  400 
feet  w  ide  and  from  25  to  27  feet  deep.  This  channel  is  now  shoaled  to 
a  depth  of  less  than  24  feet  over  a  distance  of  4,000  feet,  the  minimum 
depth  being  19  feet  at  mean  low  water.  At  Bulkhead  Bar  the  24-foot 
channel  has  a  least  width  of  350  feet.  The  26  foot  channel  has  shoaled 
for  a  distance  of  about  1,200  feet,  the  minimum  depth  over  this  distance 
being  25.1  feet  at  mean  low  water. 
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July  1, 1x9:1  balance  iinexpeiidcd $138,174.27 

Jiiue  30,  1894,  ninount  expended  during  fiscal  year 50,383. 16 

July  1, 1894,  balance  unexpended 87, 791. 11 

July  1,  1894,  outstanding  liabilities $1,101.68 

July  1,  1894,  amount  covered  bv  uncompleted  contracts 30,  ^3. 32 

31, 355. 00 


July  1, 1894,  balance  available 56,436.11 

Amount  appropriated  by  act  of  August  17,  1894 170, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 226, 436. 11 


'Amount  (estimated)  required  for  completion  of  existing  project 1,305,000.00 

Amount  that  can  bo  prolitaVly  expended  in  fiscal  vear  ending  June 

3<),  1896 .* 600,000.00 

•Submitt<;d  in  coiii]>liance  with  requirements  of  sections  2  of  river  and 

harboractsof  186t)  and  18(57  and  of  sundry  civil  act  of  March  3.1893. 

(Sec  Appendix  G  1.) 

2,  Harbor  heticeen  Pkiladelphm^  Pa.,  and  Camden,  X,  J. — At  the 
time  of  the  adoption  of  tiie  present  project  the  islands  in  the  Dela- 
ware Eivcr  between  Pliiladelphia  and  Caiudeii  compelled  the  flood 
and  ebb  currents  to  ])arsue  different  paths,  narrowed  the  existing 
channels,  and  prevented  the  extension  of  wharves  necessary  for  the 
pun)ose.s  of  (jonnnerce.  The  plan  of  improvement  originally  adopted 
by  Congress  provides  for  the  removal  of  Smith  and  Windmill  islands 
and  a  part  of  l*etty  Island,  and  the  formation  of  a  channel  of  ample 
dei)tli  and  about  li,0(K)  feet  in  widtli  from  Kaighn  Point  to  Fishers 
Point.  The  project  contemplates  tlie  advance  of  wharves  and  bulk- 
heads on  both  tlie  l*hiladel])hia  and  Camden  shores  during  the  progress 
of  the  work.  The  excavation  is  to  be  done  by  the  General  Govern- 
ment. Tlie  advance  of  wharves  and  bulkheads  is  under  the  control  of 
the  local  authorities  and  private  owners,  a  portion  of  the  material  to 
be  removed  by  th(^  Governmi^nt  being  considered  available  for  tlio 
necessary  filling.  The  estimated  cost  of  the  work  to  l>e  done  by  the 
I'nited  States,  exclusive  of  the  cost  of  the  islands,  is  $3,500,000. 

The  pro.je(!t  was  niodilied  by  Congress  in  the  sundry  civil  act 
ai)])roved  March  3,  ISDl,  by  authorizing  a  change  in  the  line  limiting 
the  excavation  on  Petty  Island,  and  by  requiring  that  all  material 
removed  under  a])])r()priations  made  to  that  date  should  be  dejwsited 
and  spn'ad  on  League  Islaiul.  The  latter  requirement  was  revoked 
l)y  ('()ngr(\ss  in  the  river  and  harbor  a<*t  approved  July  13, 1892,  which 
j)rovi<l(»s  that  the  material  removed  may  b(»  deposited  in  any  place  or 
places  ai)proved  by  tli(^  engineer  oliicer  in  charge  of  the  work. 

The  aincmnt  expended  under  the  project  to  June  30,  1893,  was 
HHio,."}:)!..")!*.  At  that  date  7,SL*r>  linear  feet  of  revetment  had  been 
removed,  t)lS,5.'>7  cubic  yards  of  material,  as  measured  in  scows,  had 
been  excavated  by  dredging,  and  (n4,J)(J4  cubic  yards  had  been  dei)os- 
ited  on  League  Island. 

During  th(^.  tiscal  year  ending  .lune  oO,  1S94,  14,839  linear  feet  of 
piling  and  revetment  were  removed  from  Smith,  Windmill,  and  Petty 
islands,  4,024,3tK)  cubic  yards  of  material,  as  measured  in  scows,  were 
dredg<»d  from  Smith,  Windmill,  and  P(»tty  islands  and  the  adjacent 
shoals,  and  1,()LM,123  cubic  yards,  as  measured  in  scows,  were  deposited 
on  League  Islaiul. 

Smith  and  Windmill  islands  were  dredged  to  a  plane  12  feet  below 
mean  low  wat<»r,  and  the  north  side  of  IN^tty  Island  was  dredged  back 
so  as  to  make  the  minimum  width  of  the  Pennsvlvania  channel  at  that 
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point  about  1,400  feet.    Work  was  carried  on  under  a  contract  with  the 
American  Dredging  Company,  dated  June  1, 1893. 

During  the  fiscal  year  ending  June  30,  1895,  it  is  expected  that  all 
remaining  revetment  will  he  removed,  that  at  least  2,700,000  cubic 
yards,  as  measured  in  scows,  will  be  excavated  and  deposited,  and  that 
at  least  700,000  cubic  yards,  as  measured  in  place,  will  be  deposited 
and  spread  on  League  Island. 

July  1,  1893,  balance  unexpended $1, 080, 465. 48 

J  u  ue  30,  1894,  amount  expended  during  fiscal  year 750,  792. 84 

.Inlv  1,  1894,  balance  unexpended 329,672.64 

.) Illy  1,  1894,  outstanding  liabilities $156, 093. 38 

.Inly  1,  1894,  amount  covered  by  uncompleted  contracts..     173, 579. 26 

329,  672.  64 

Amouut  appropriated  by  sundry  civil  act  of  August  18, 1894 2.50,  000. 00 


'  Amount  (estimated)  required  for  completion  of  existing  project 2,  009,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 1,000,000.00 

Submitted  in  compliance  "with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3,1893. 

(See  Appendix  G  2.) 

3.  Schuylkill  BiveVj  Pennsylvania. — When  the  work  of  improvement 
was  commenced  in  1870  tbere  was.  a  channel  of  entrance  into  the  mouth 
of  the  river  carrying  a  depth  of  only  10  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20  feet, 
Irom  the  mouth  of  the  river  to  Gibson  Point,  about  4  miles,  and  a 
♦lepth  of  18  feet  from  thence  to  Chestnut  street  bridge,  in  Philadelphia, 
about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of 
about  1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point 
to  Gibson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In 
1892  the  project  was  again  modified  so  as  to  provide  for  the  construc- 
tion of  dikes  to  maintain  a  navigable  depth  at  the  mouth.  The  esti- 
mated cost  of  the  entire  improvement  is  $529,959. 

The  amount  expended  upon  this  project  to  June  30,  1893,  was 
$453,784.59,  and  had  resulted  in  the  formation  of  a  channel  about  150 
feet  wide  and  from  18  to  21.4  feet  deep  at  mean  low  water  across  the 
bai*  at  the  river's  mouth;  a  channel  about  250  feet  wide  and  from  20 
to  24  feet  deep  from  inside  the  bar  to  Gibson  Point,  except  at  Yankee 
Point,  where  the  width  is  300  feet;  and  from  thence  to  Chestnut  street 
bridge  a  channel  of  navigable  width  and  from  17  to  20  feet  deep. 

During  the  fiscal  year  ending  June  30,  1894,  the  sum  of  $24,100.19 
was  expended  in  repairs  to  the  pile  and  earthen  dikes  at  the  moutli  of 
the  river,  planting  willow  trees  along  the  length  of  the  earthen  dike, 
and  in  dredgiug  between  Girard  and  Gibson  points.  All  the  work  of 
dredging  contemplated  by  the  project  has  been  completed. 

The  depth  of  the  channel  over  the  bar  at  the  mouth  has  increased  2 
feet,  the  minimum  depth  being  21.4  feet  at  mean  Ioav  water.  The  dis- 
tance across  the  bar  is  lessened  270  feet,  the  24  loot  curves  of  depth 
on  either  side  of  it  having  approached  each  other.  It  is  proposed 
to  apply  available  funds  to  dike  construction  and  to  dredging,  if  lound 
necessary. 
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July  1.  1803,  balance  iiuexpended $31, 215. 41 

June  30,  1894,  amount  oxpendod  during  fiscal  year 24, 100. 19 

July  1,  1804,  halance  unexpended 7, 115. 22 

Amount  approi)riuted  by  act  of  August  17,  1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 27, 115. 22 

Amount  (estimated)  lequired  for  completion  of  existing  jiroject 24,959.00 

Amouuttliat  can  bejirofitably  expendedin  fiscal  year  ending  June  30, 1896    24, 959. 00 
Submitted  in  couipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1^3. 

(See  Ai>peiulix  G  3.) 

'/.  Ice  Harbor  at  Marcus  Hook^  Pennsylvania, — This  work,  in  its 
present  plan,  was  coninienced  in  1866,  the  object  being  to  provide  a 
harbor  in  the  Delaware  Kiver  to  jnotect  vessels  against  moving  ice. 

In  178.")  the  Conunonwealth  of  Pennsylvania  built,  for  the  conven- 
ience of  commerce,  piers  at  Marcus  Hook,  extending  from  the  shore 
line  into  the  river.  It  is  assumed  that  at  some  subsequent  time  these 
shore  piei  s  were  turned  over  to  the  United  States,  since  in  1829  an 
appropriation  was  made  of  8«'),000  for  repairing  these  piers,  improving 
the  harbor,  and  removin<»*  obstructions.  No  further  appropriation  was 
made  until  1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  consisting  of  stone  superstructures  upon 
crib  foundations  tilled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  ])roposed  to  increase  the  area  of  the  harbor  by  the 
construction  of  a  bulkhead  about  1,800  feet  in  length,  parallel  to  the 
shore  line  and  about  150  feet  outside  of  high-water  line,  and  the  deep- 
ening of  this  added  area  by  dredging.  Nothing  was  done  toward  the 
carrying  into  eftect  of  the  modification  of  1881,  on  account  of  the 
objections  of  some  of  the  abutting  property  owners,  and  in  1881  this 
hitherto  proposed  modification  was  abandoned  and  an  increased  depth 
proj)osed  for  the  areas  protected  by  the  detached  piers  outside  of  the 
natural  sliore  line  of  tlu^.  river. 

The  amount  expended  from  1866  to  June  30,  1893,  was  $210,635.62, 
which  was  applied  to  the  construction  of  two  landing  piers  and  seven 
detached  i(ie  piers,  the  deepening  by  tkedging  of  the  protected  area, 
the  placing  of  mooring  i)iles,  repairs  to  landing  iners  and  mooring 
l)iles,  and  tlie  necessary  examinations. 

During  the  fiscal  year  ending  June  30, 1894,  two  landing  piers  were 
repaired  and  one  group  of  mooring  piles  was  replaced  at  a  cost  of 
$416.99. 

J nly  1 ,  1^03,  balance  nnoxponded $3, 364. 38 

J n no  30,  1804,  amount  expended  dnring  iiscal  year 416.99 

July  1,  IJ^DI,  balance  unexpended 2,947.38 

(See  Appendix  G  4.) 

5.  Ice  Harbor  at  head  of  Delaicare  Bay^  Delaware, — The  act  of  August 
2,  1882,  appropriated  825,000  lor  the  commencement  of  work  on  the 
ice  harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  ])iers,  the  remains  ot  an  old  ice  harbor,  in  the  channel  east  of 
Keedy  Ishuid,  Delaware. 

The  desirability  of  an  ice  harbor  at  the  head  of  Delaware  Bay  has 
been  long  recognized,  but  until  the  improvement  of  the  main  ship  chan- 
nel shall  have  been  materially  advanced  it  is  believed  that  appropria- 
tions can  be  applied,  with  better  results  to  commerce,  to  the  improve- 
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ment  of  the  channel  rather  than  to  the  formation  of  an  ice  harbor  snited 
to  the  requirements  of  the  case.  As  to  location,  the  prevailing  judg- 
ment would  place  the  ice  harbor  at  or  very  near  Listen  Point,  but  since 
the  works  already  planned  for  the  improvement  of  the  channel  in  this 
part  of  the  river  involve  the  construction  of  about  11  miles  of  dikes, 
the  changes  which  may  result  from  such  extensive  constructions  render 
the  prior  location  of  an  ice  harbor  hazardous. 

The  amount  expended  to  June  30,  1893,  was  $8,763.07,  of  which  $3,700 
was  applied  to  the  removal  of  the  sunken  piers  back  of  Eeedy  Island, 
as  provided  in  the  act  of  August  2,  1882,  making  the  appropriation  of 
825,000.  The  balance  was  expended  in  surveys,  examinations,  prelim- 
inary studies,  and  office  expenses. 

During  the  fiscal  year  ending  June  30,  1894,  no  expenditures  were 
made. 

July  1,  1893,  balance  unexpended $16, 236. 93 

July  1,  1894,  balance  unexpended 16, 236. 93 

(See  Appendix  G  5.) 

6.  Construction  of  iron  pier  in  Delaware  Bay^  near  LeweSj  Del. — The 
original  project  for  this  work  proposed  the  construction  of  a  landing 
pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of  the 
breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water, 
the  pier  to  consist  of  a  substructure  of  wrought  iron  screw  piles  sur- 
mounted with  a  timber  superstructure.  The  work  was  commenced  in 
1871,  and  completed.  excex)t  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1890,  was  8368,453.06,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier  head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  June  30, 1891,  $7,033  was  expended  in 
replacing  about  200  linear  feet  of  the  pier  destroyed  by  the  collisions 
of  wrecked  vessels  in  1889,  and  in  placing  fender  piles  along  1,200 
linear  feet  of  the  shore  arm  of  the  pier.  The  total  amount  expended 
in  construction,  repairs,  and  inspection  was  $378,500. 

During  the  fiscal  year  ending  June  30,  1894,  there  were  no  expendi- 
tures on  account  of  this  work. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act  of 
July  15,  1870,  has  never  been  exercised,  and,  doubtless,  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modern 
freight  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structure. 

The  timber  superstructure  is  greatly  impaired  by  njitural  decay,  and 
is  in  a  dangerous  condition.  It  should  be  thoroughly  repaired  as  a 
matter  of  public  safety.    The  cost  of  this  work  will  not  exceed  $6,300. 

During  the  ice  period  of  the  winter  of  1892-'93  the  pier  suffered  some 
injuries  from  ice  or  vessels.  The  cluster  piles  at  the  pier  head  were 
broken  and  five  fender  piles  were  torn  out.  The  repair  of  these  inju- 
ries is  estimated  to  cost  about  $050. 

The  need  of  clear  regulations  governing  the  use  of  this  pier  and  the 
neighboring  anchorage  under  the  shelter  of  the  Delaware  Breakwater 
becomes  very  apparent  during  seasons  of  ice  and  storms,  when  the 
harbor  is  crowded  with  shipping.  Legislation  providing  for  the  estab- 
lishment of  such  regulations  with  penalties  for  their  enforcement  is 
recommended. 

An  appropriation  of  $860  is  recommended,  to  provide  for  urgent 
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repairs  of  unexpected  injuries  and  the  supervision  and  protection  of 
the  property  and  adjacent  anchorage. 

(  Amonnt  that  ran  be  profitably  expended  in  fiscal  year  ouding  Jane  30,1896    $7, 810.00 
V  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai>pendix  G  0.) 

7.  Delmcare  Breakwater^  Delaivare. — Under  the  act  of  Congress,  May 
7,  1822,  $22,700  was  ai)propriated  for  a  survey  of  Delaware  Bay,  near 
Gape  Ilenlopen,  for  the  purpose  of  determining  upon  the  site  for  a  har- 
bor of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  under  a  plan  submitted  by  a  board  of  commis- 
sioners appointed  by  Congress. 

The  project  of  the  board  contemplated  the  construction  in  the  con- 
cavity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  in 
the  2>i€rres  perdues  or  riprap  system,  separated  by  an  interval  or  gap  of 
1,350  feet,  the  greater,  called  the  breakwater,  to  afiford  safe  anchorage 
during  the  gales  from  the  nortli  and  east;  the  other,  calle<l  the  ice- 
breaker, to  protect  shipping  against  northwesterly  gales  and  the  heavy 
drifting  ice  of  the  bay.  This  project  was  completed  in  1869  under 
aggregate  appropriations,  including  the  first  for  survey,  of  $2,192,103.70. 
The  st^)ne  used  in  the  work  amounted  to  892,528  gross  tons,  and  varied 
from  one-quarter  of  a  ton  to  7  tons  in  weight,  the  smaller  constituting 
the  bulk  of  the  mass,  t\w.  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1809  the  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1.359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  IGO  feet.  Tlie  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice  breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was* to  be 
brought  to  a  height  of  12  feet  below  low  water  with  a  width  on  top  of 
48  feet;  the  con<*rete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000, 

In  ISS;^  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrrete  superstructure  was  further  modified  by  estab- 
lishing its  base  at  15  feet  below  low  water  by  making  it  rectangular  in 
section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by  construct- 
ing the  work  to  above  the  plane  of  high  water  of  large  concrete  blocks, 
above  which  concrrete  in  mass  was  to  be  used.  The  estimated  cost  of 
the  modilled  project,  including  the  }?;)50,250  appropriated  from  1882  to 
1888,  was  >«85(),250. 

In  1891  the  random  stone  substructure  having  been  practically  com- 
l)lcte(l  to  an  average  level  of  15  i'evt  below  low  water,  the  project  for 
the  hitherto  i)roposed  concrete  suptTstructure  was  modified  by  substi- 
tution of  random  stone  for  the  remaining  part  of  the  work,  so  as  to 
raise  the  structure  to  a  height  of  J  4  feet  above  mean  low  water,  with  a 
width  on  top  of  20  ftict,  tlu^  width  at  low  water  to  be  40  feet,  and  the 
sloi)es  below  this  ])lane  to  be  such  as  may  be  formed  by  the  action  of 
the  sea;  between  low  Avater  and  the  top  the  slopes  to  be  about  1  on 
0.7,  formed  by  heavj'  stones  laid  in  position.  The  estimated  .cost  of 
completing  this  part  of  the  work  is  }?27(),0()0,  or,  including  the  $486,250 
appropriated  from  1882  to  1892,  the  cost  of  closing  the  g<ap  is  $756,250. 
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From  the  be^nning  of  the  work  in  1822  to  Jane  30, 1893,  the  total 
amount  expended  was  $2,678,191.26,  of  which  $486,087.56  was  expended 
on  the  existing  project  for  closing  the  gap,  the  substructure  having 
been  thereby  raised  to  the  level  of  mean  low  water  over  the  entire 
length  of  the  gap,  a  distance  of  1,350  feet. 

During  the  fiscal  year  ending  June  30;  1894,  the  sum  of  $109.88  was 
expended  in  office  expenses. 

Should  funds  become  available  it  is  proposed  to  apply  them  to  the 
construction  of  the  superstructure  and  the  strengthening  of  the  slopes 
if  necessary. 

The  increase  in  the  dimensions  of  vessels  since  the  present  harbor 
was  designed,  in  1822,  and  the  shoaling  which  has  ensued  behind  the 
breakwater  render  the  harbor  in  its  present  condition  inadequate  to 
the  re<inirements  of  commerce.  Upon  the  completion  of  the  present 
project  of  closing  the  gap  additional  anchorage  area  will  be  added  to 
the  harbor,  and  it  is  probable  that  the  shoaling  will  cease  and  the 
anchorage  be  deepened. 

Under  favorable  conditions  the  work  can  be  completed  in  a  single 
working  season.  Its  immediate  completion  is  urgently  necessary,  since 
the  substructure  in  its  present  condition  is  a  serious  danger  to  naviga- 
tion, being  invisible  at  the  higher  stages  of  the  tide.  Two  vessels  have 
been  totally  wrecked  upon  it  and  several  others  have  been  severely 
injured.  It  has  been  found  impossible  to  mark  it  in  such  a  way  as  to 
insure  the  safety  of  coasting  vessels.  The  appropriation  of  the  whole 
amount  necessary  for  the  completion  of  the  work  is  therefore  recom- 
mended. 

July  1, 1893,  balance  nnexpended $162. 44 

Jnne  30, 1894,  amount  expended  during  fiscal  year 109. 88 

July  1,  1894,  balance  unexpended 52. 56 

Amount  appropriated  by  act  of  August  17, 1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 50,  052.  56 

{Amount  (estimated)  required  for  completion  of  existing  project 220,  000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  220,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  7.) 

6.  Rancocas  Biver,  New  Jersey. — In  its  original  condition  Eancocas 
River  carried  a  minimum  low-water  depth  of  4J  feet  between  the  mouth 
and  Centerton,  a  distance  of  about  7 J  miles,  and  from  Ceuterton  to 
Mount  Holly,  a  distance  of  about  5J  miles,  a  ruling  depth  of  aboiit  2J 
feet. 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coats  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  G  feet  deep  at  mean  low  water  from  the  mouth  to  Centerton, 
and  from  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  were  carried  on  under  this  i)rojeet  from  1881  to  1892, 
under  appropriations  aggregating  830,000,  made  in  1881,  1882,  and 
1800.  To  the  close  of  the  fiscal  year  ending  June  30,  1893,834,745.13 
had  been  expended  in  the  formation  of  a  low-water  channel  100  feet 
wide  and  0  feet  deep  from  the  mouth  to  Centerton,  50  feet  wide  and  5 
feet  deep  for  a  distance  of  about  tbree- fourths  of  a  mile  above  Center- 
ton,  and  from  thence  to  Mount  Hoily  25  feet  wide  and  4  feet  deep,  and 
in  the  removal  of  three  wrecks. 
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During  the  fiscal  year  ending  June  30,  1894,  the  sum  of  $115.19  was 
exi)ended  in  office  expenses. 

July  1,  1893,  balance  imexpended $154. 78 

Juiio  30,  1894,  amount  expended  during  fiscal  year 115. 19 

July  1,  1894,  balance  unexpended 39. 59 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3,039.59 

{Amount  (estimated)  re(|uircd  for  completion  of  existing  project 43, 000. 00 
Amount  that  can  beprotitably  expended  in  iiscal  yearending*June30, 1896    12,  000, 00 
Submitted  in  compliance  with  re(iuiremeut«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  S.) 

.9.  Alhicay  Creekj  Xew  Jersey. — In  its  original  condition  AUoway 
Creek  was  obstructed  between  its  nioutli  and  Quinton,  a  distance  of 
about  10  miles,  by  shoal  areas  in  the  upper  half  of  tlie  stream,  which 
reduced  the  low-water  depths  to  from  1.3  to  4  feet. 

The  original  project  of  1889  proposed  the  formation,  by  dredging,  of 
a  channels  feet  deej)  at  mean  low  water  and  GO  feet  wide  from  Quinton 
to  a  point  about  1,000  feet  above  the  Upper  Hancock  bridge;  from 
thence  a  channel  <!^f  the  same  dei)th  and  75  feet  wide  to  a  locality  known 
as  the  Square,  where  the  work  is  to  be  supplemented  by  a  dike.  At  a 
locality  known  as  the  Canal,  in  addition  to  a  channel  of  the  last-named 
dimensions,  the  width  of  the  stream  was  to  be  increased  to  about  150 
feet  between  its  low-water  lines. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  88,821  had 
been  expended  in  dredging  at  and  above  the  Canal,  at  the  Square, 
Upper  Hancock  bridge,  and  at  the  shoal  between  the  Square  and  Han- 
cock bridge,  whereby  channels  from  40  to  75  feet  wide  and  6  feet  deep 
at  mean  low  Avater  Avere  formed  through  the  worst  bars. 

Dnring  the  fiscal  year  ending  June  30,  1894,  the  sum  of  $108.12  was 
expended  in  ofllce  exi)enses. 

July  1.1803,  balance  unexpended $179.00 

Juno  30,  1891,  amount  expt'uded  during  fiscal  year 106.12 

July  1,  1894,  balance  unexpended 70.88 

Amount  appropriated  by  act  of  August  17,  1894 ••••••• 3,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 •••       8,070.88 


{Amount  (estimated)  required  for  completion  of  existing  project 13, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  encOng  June30,1896    13, 000. 00 
Submitted  in  comidiance  with  requirements  of  sections  2  of  river  and 
harbor  a<ts  of  18»><>  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  D.) 

10.  Sainn  River,  New  Jersey. — In  1872  the  upper  part  of  this  river 
was  separated  from  the  lower  i)art  by  a  dam  and  connected  with  the 
Delaware  liiver  by  a  canal.  Thus  two  independent  streams  were 
formed. 

In  its  original  conditicm  the  channel  of  the  Upper  Salem  Eiver  cai- 
ried  about  '^  feet  at  mean  low  water  over  the  bar,  from  5  to  11  feet 
thnmgh  the  canal,  and  about  3  feet  to  lloxie's  bridge. 

The  original  project  for  its  improvement  was  adopted  in  1881.  It 
jnovided  for  the  removal  of  a  shoal  near  Biddle's  Landing  at  an  esti- 
mated cost  of  §4,r)00.  The  work  done  in  1881  and  1882  resulted  in  the 
formaticm  of  a  channel  (>()  feet  wide  and  from  0  to  7  feet  deep  at  mean 
low  water  from  the  head  of  the  canal  to  a  point  about  200  feet  above 
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Biddle's  Landing,  leaving  about  700  feet  to  be  improved.  On  account 
of  shoaling,  it  was  then  estimated  that  the  completion  of  the  improve- 
ment would  cost  from  $4,000  to  $6,000. 

The  amount  expended  upon  this  project  to  June  30, 1893,  was  $3,112.93. 

No  work  had  been  in  progress  since  1882  until  the  past  fiscal  year, 
and  during  that  year  the  sum  of  $2,349.80  was  expended  in  the  forma- 
tion, by  dredging,  of  a  low  water  channel  G  feet  deep  and  50  feet  wide, 
from  deep  water  at  the  head  of  the  canal  for  a  distance  of  1,100  feet 
toward  Iloxie's  Landing,  and  in  office  expenses. 

It  is  believ^ed  that  the  imi)rovement  will  be  temporary. 

July  1, 1893,  balance  unexpended $2,  396. 41 

June  30, 1894,  amouut  expended  during  fiscal  year 2,  349. 80 

.Inly  1. 1894,  balance  unexpended 46.  61 

Amount  appropriated  by  act  of  August  17, 1894 1,  700. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 1,  746.  61 

(isee  Appendix  G  10.) 

11.  Goshen  Creeky  Neio  Jersey. — In  its  original  condition,  Goshen 
Creek  carried  a  low- water  depth  of  from  2  to  4  feet,  with  a  least  low- 
water  width  of  20  feet  and  a  high-water  width  of  36  feet,  from  Goshen 
to  a  point  about  4,000  feet  below;  and  from  thence  to  the  mouth,  a  dis- 
tance of  about  2,500  feet,  a  low- water  depth  of  from  3  to  5  feet  with  a 
least  widtli  of  30  feet. 

The  project  for  its  improvement,  adopted  in  1891,  proposed  tbe  deep- 
ening and  widening  by  dredging  of  the  4,000  feet  of  the  creek  below 
Goshen  Landing  to  a  low-water  depth  of  3  feet  and  a  width  of  30  feet; 
the  formation  of  a  dredged  channel  3  feet  deep  and  about  50  feet  wide 
through  the  bar  at  the  mouth  to  the  limit  of  the  sand  beyond  the  low- 
water  line  and  the  protection  of  the  channel  by  a  sheet-pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending  June 
30,  1803,  and  to  the  close  of  that  year  the  sum  of  $2,770.16  was  expended 
in  widening  and  deepening  the  channel  to  the  proposed  dimensions  over 
a  distance  of  about  3,975  feet  below  Goshen  Landing.  By  this  work 
about  one-fourth  of  the  projected  improvement  has  been  completed  and 
the  navigable  conditions  have  been  proportionately  improved. 

The  sum  of  $206.70  was  expended  during  the  past  fiscal  year  for  oflflce 
expenses. 

Jnly  1,  1893,  balance  unexpended $229.84 

June  30,  1894,  amount  expended  during  fiscal  year 206.  70 

July  1,1894,  balance  unexpended 23.14 

Amount  appropriated  by  act  ol*  August  17, 1894 3,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 3, 023. 14 

Amount  (estimated)  required  for  completion  of  existing  project 6,  000. 00 

■  Amount  that  can  be  profitably  expended  in  liscal  year  ending  J  uue  30, 1896      6,000.00 

Submitted  in  comjiliauce  with  requirements  of  sectons  2  of  river  and 
i       harbor  acts  of  1}<66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  July  14,  1880.  The  schooner  Booth 
Brothers^  from  Brigantine  Shoal,  New  Jersey;  the  canal  boat  General 
Orantj  from  the  channel  of  the  Delaware  Kiver  off  the  foot  Bridge 
street,  Bridesburg,  Pa. ;  a  portion  of  an  unknown  vessel,  from  the 
channel  opposite  Barnegat  Light,  New  Jersey;   the  schooner  Kenty 
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from  the  bar  above  the  head  of  Smith  Island,  Delaware  River;  the 
steamer  Maryland,  from  the  channel  of  Schaylkill  River,  below  Point 
Breeze;  and  the  canal  boat  Enterprise^  from  the  channel  in  Delaware 
River  at  the  entrance  to  Salem  River,  New  Jersey.  The  cost  of  the 
work  of  removing  these  vessels  was  83,262.93. 

(See  Appendix  G  12.) 

IMPR0VE:MENT    of    rivers    and    harbors    in    DELAWARE,   AND    IN 
MARYLAND   AND   VIRGINIA,   EAST   OF    CHESAPEAKE  BAY. 

This  district  was  in  the  charge  of.  William  F.  Smith,  United  States 
agent,  major  of  engineers,  U.  S.  Army,  retired;  Division  Engineer,  Col. 
William  P.  Craighill,  Corps  of  Engineers. 

1,  Wilmington  Harbor,  J)elawarc. — Previous  to  1836,  when  the  first 
appropriation  for  the  improvement  of  Christiana  River  was  made,  the 
depth  of  Avater  at  the  entrance  was  about  8i  feet.  The  minimum  depth 
in  the  channel  of  tne  portion  of  the  river  "below  Third  street  bridge 
was  8  feet.  This  depth  was  increased,  by  dredging,  in  that  year  to  10 
feet.  Under  a  project  commenced  in  1871  and  completed  in  1881  a 
12-foot  channel  from  100  to  200  feet  wide  Avas  made  from  the  mouth  to 
above  the  city  of  Wilmington.  The  present  project  was  adopted  in 
1881,  and  is  for  a  15 -foot  low-water  channel  from  the  mouth  of  the  river 
to  the  Pulp  Works,  with  a  width  of  150  feet  from  the  mouth  to  the 
Rolling  Mill  wharf,  100  feet  to  the  Delaware  and  Western  Railroad 
bridge,  and  75  feet  to  the  Pulp  Works.  The  project  included  further  a 
channel  12  feet  deep  and  50  feet  wide,  from  the  latter  works  to  the  Dela- 
ware Railroad  bridge,  and  construction  of  a  jetty  on  the  north  side  of 
the  mouth  of  the  river.  Dredging  operations  and  the  construction  of 
the  jetty  wore  begun  in  the  following  year.  The  original  estimate  was 
8175,551,  which  was  increased  in  1883  to  $191,384  by  changing  the 
width  of  the  i)roposcd  channel  to  150  feet  throughout.  In  1884  the  pro- 
ject was  amended  by  raising  the  height  of  the  jetty  4  feet.  An  exten- 
sion of  322  feet  to  the  jetty,  as  then  built,  was  also  proposed  and 
ai)proved,  but  has  not  yet  been  carried  out. 

Up  to  tli(^  close  of  the  fiscal  year  ending  June  30,  1893,  the  sum  of 
$215,840.21  had  been  expended  under  this  project.  There  was  then  an 
imjnovcd  channel  15  iWt  deep  at  mean  low  water  and  150  feet  wide 
from  the  15-foot  de])th  outside  the  bar  at  the  mouth  to  a  point  75  feet 
east  of  Market  street  bridge,  exc(»pt  over  the  rock  below  Third  street 
bridge,  the  removal  of  which  to  15  feet  was  then  in  progress. 

During  the  past  liscal  year  the  contract,  dated  November  19,  1892, 
for  dredging  and  removal  of  rock,  was  ccmipleted,  and  the  channel 
extended  in  an  up  river  direction  4,370  feet.  Of  this  distance  the  lower 
2,5110  feet  have  been  dredged  to  the"ai)proved  width  of  150  feet;  within 
the  following  820  f(»et  the  channel  was  made  80  feet  wide,  and  the 
remaining  distance  of  0(>0  feet  40  feet  wide,  terminating  at  the  Pulp 
W  orks,  the  upper  limit  of  the  pro])Osed  improvements.  The  depth  made 
is  15  feet  at  mean  low  water.  The  ledge  of  rock  in  mid-river  below 
Third  street  bridge,  Avas  removed  by  blasting  to  the  same  depth.  The 
total  amount  of  material  removed  during  the  liscal  year  was  85,411  cubic 
yards  sand,  gravel,  mud,  and  clay,  in  equal  proi)ortions,  and  217  cubic 
yards  of  rock.  Vessels  drawing  from  12  to  !'>  feet  of  water  can  now 
reach  the  Walton  «S:  Whann  Chemical  Works  and  the  Pulp  Works  at 
any  stage  of  the  tide,  which  heretofore  they  could  do  only  at  high 
Avater. 
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There  remains  to  complete  the  present  project  the  widening  of  the 
channel  dredged  the  past  fiscal  year  to  the  approved  width  of  150  feet, 
and  the  extension  of  the  jetty. 

July  1, 1893,  balance  unexpended $27,909.79 

J une  ^,  1894,  amount  expended  during  fiscal  year 24, 716. 54 

July  1, 1894,  balance  unexpended 3,193.25 

Amouut  appropriated  by  act  of  August  17, 1894 25,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 28, 193.  25 

f  Amount  (estimated)  required  for  completion  of  existing  project 22,  634. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    22, 634.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  1.) 

2.  Ice  harbor  at  Ketv  Castky  Del. — Tliis  harbor  is  one  of  the  oldest 
on  the  Delaware  Eiver  constructed  for  the  protection  of  vessels  against 
floating  ice,  its  origin  dating  back  to  Colonial  times.  For  many  years 
it  was  the  northern  terminus  of  the  New  Castle  and  Frenchtown  Rail- 
road, one  of  the  oldest  in  the  country,  from  which  transfers  were  made 
upon  boats  sailing  to  and  from  Philadelphia  and  farther  north.  Since 
the  beginning  of  the  present  century  its  improvement  and  enlarge- 
ment has  been  carried  on  by  the  United  States  Government  at  dif- 
ferent periods,  and  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  §235,200.94  had  been  expended. 

The  present  project,  which  was  adopted  in  1884,  provided  for  the 
repair  of  Pier  M,  the  placing  of  riprap  around  it  and  Pier  N,  and  the 
rebuilding  of  Pier  H;  also  Ihe  increase  of  the  area  and  depth  of  the 
harbor  by  dredging,  the  amount  appropriated  therefor  being  $22,600. 
Tlie  project,  so  far  as  relates  to  the  ice  piers,  was  completed  in  1891. 

During  the  past  fiiscal  year  the  available  balance  of  the  appropriation 
of  September  19,  1890,  was  expended  in  dredging  the  shoaler  portion 
of  the  harbor  to  a  depth  of  18  feet  below  mean  low  water  from  the 
18-foot  contour  to  within  10  feet  of  the  wharf  line.  The  harbor  space 
for  deep  draft  vessels  was  thus  materially  increased.  This  completes 
the  project. 

The  harbor  in  its  present  condition  affords  the  best  shelter  in  winter 
to  vessels  proceeding  up  or  down  the  Delaware  when  the  ice  is  run- 
ning. It  has,  however,  on  many  occasions  proved  inadequate  to  pro- 
tect all  those  that  sought  refuge  in  exceptionally  severe  weather,  and, 
in  consequence,  those  moored  near  the  outer  ice  piers  were  much 
exj3osed.  An  additional  ice  pier  farther  out  in  the  river  would  give 
better  protection,  and  as  the  ice  piers,  especially  the  older  ones,  are 
liable  to  be  damaged  by  ice  or  by  collision  with  vessels  and  may  need 
immediate  repairs,  a  small  sum  should  be  available  to  keep  them  in 
proper  condition, 

Joly  1,1893,  balance  unexpended $3,583.00 

Juuo  30, 1894,  amount  expended  during  fiscal  year 3,  454.  35 

July  1. 1894,  balance  unexpended ". 128.  Go 

(See  Appendix  H  2.) 

3.  Appoquinimink  Biver^  Delaware. — This  stream  is  a  tidal  tributary 
of  Delaware  Bay,  flowing  through  Newcastle  County,  Del.  It  is 
navigable  for  about  10  miles  for  vessels  of  light  draft.  A  bar,  having 
only  IJ  feet  of  water  over  it  at  low  tide,  obstructs  the  mouth  of  the 
river  seriously  during  that  stage  of  the  tide.     The  average  rise  and 
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fall  of  the  tide  is  C  feet  at  the  mouth  and  3.2  feet  at  Odessa,  the  head 
of  navigation. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  of  the 
river  made  in  1889  and  adopted  under  an  appropriation  made  by  the 
river  and  harbor  act  approved  September  19,  1890,  provides  for  dredg- 
ing a  (fhannel  8  feet  deep  at  mean  low  water  with  a  width  of  100  feet 
from  the  month  to  New  bridge,  near  Townsend's  wharf,  and  thence  80 
feet  wide  to  the  county  bridge  at  Odessa,  a  total  distance  of  5  miles, 
the  estimated  cost  of  the  improvement  being  $39,963.  At  the  close  of 
the  fiscal  year  ending  June  30,  1893,  the  sum  of  $10,000  had  been 
expended  and  the  river  had  been  dredged,  in  a  down-river  direction, 
from  Watkins  wharf  to  a  point  0,762  feet  below  Odessa  bridge,  result- 
ing in  a  greatly  increased  harbor  space  at  the  town  of  Odessa  and  a 
marked  improvemerit  of  the  channel,  which  gave  great  relief  to  ship- 
ping. The  actual  distance  dredged  is  6,462  feet,  of  which  2,570  feet 
is  80  feet  wide  and  3,892  is  50  feet  wide 

There  were  no  operations  during  the  fiscal  year  1894,  the  appropria- 
tion having  been  exhausted  the  previous  year. 

Amount  appropriated  by  act  of  August  17,  1894 $5,000.00 


Anioiiiit  (ostimated)  recnii-red  for  compU-tion  of  existing  project 24, 9()3. 00 

Amount  that  fail  1k' profitably  expended  in  fiscal  ^ear  ending  JimoSO,  1896    10,000.00 
Submitted  in  eomi)liance  with  re([nirement8  ot  sections  2  of  river  and 
harbor  acts  of  1SG<>  andl8()7  and  of  sundry  civil  act  of  March  3, 1893. 

(8ee  Aiii)endix  II  .S.) 

/.  Synynia  Eivcr,  Delaware, — This  river,  formerly  called  Duck  Creek, 
had,  before  improvements  began  in  1870,  a  minimum  depth  of  2J  feet 
within  the  river  and  about  4  feet  over  the  bar  at  the  mouth.  Naviga- 
tion was  possible  only  at  high  tide,  and  was  carried  on  by  one  steamer 
and  seven  small  schooners. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 
I>y  special  direction  of  Congress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
aggregating  .^10,000,  were  expended  in  dredging  a  channel  across  this 
obstruction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low -water  channel 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  on  each  side  by  stone  jetties.  The  esti- 
mated cost  of  this  ])ioject  is  $90,098.40  The  portion  of  the  project 
relating  to  dredging  has  been  adopted,  the  estimated  cost  thereof  being 
$37,305.20 

rp  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  sum  of 
814,950.82,  had  been  exi)ended  in  dredging  inside  the  river  and  a  chan- 
nel had  been  dredged  40  feet  wide  and  (Ji  feet  deep  at  mean  low  water 
between  Smyrna  Landing,  the  head  of" navigation,  and  Eagle  Nest 
Landing,  about  5  miles  below. 

Tlie  channel  made  has  been  of  great  benefit  to  navigation  and  has 
facilitated  expeditious  and  regular  transportation  which  before  was 
impossible. 

During  the  past  fiscal  year  the  dredged  channel  was  widened  and 
deepened  to  the  full  api)roved  dimensions  at  six  difierent  localities 
that  needed  the  enlargement  most,  five  within  the  upper  and  one  within 
the  middle  section  of  the  river,  and  upon  recjuest  of  the  Smyrna  Steam- 
boat Com])any  a  cut  was  dredged  to  a  width  of  50  feet  and  a  depth  of 
7  feet  across  a  narrow  shoal  situated  one-half  of  a  mile  above  the  mouth 


RIVER  AND    HARBOR    IMPROVEMENTS.  121 

of  the  river;  19,593  cubic  yards  of  material  was  removed  during  these 
ox>erations. 

About  4  miles  of  the  channel  now  40  feet  wide  and  6J  feet  deep 
remain  to  be  enlarged  to  the  dimensions  called  for  by  the  project. 

Several  large  factories  have  been  built  near  Smyrna  Landing  and 
the  erection  of  others  is  in  contemplation,  and  it  is  reported  that  these 
improvements  are  due  to  the  increased  shipping  facilities  afforded  by  the 
improved  channel. 

July  1,  1893,  balance  unexpended ^    $3,  049. 18 

J une  30, 1894,  amount  expended  during  fiscal  year ^ 2, 855. 09 

.1  uly  1,  1894,  balance  unexpended 194.  09 

Amount  appropriated  by  act  of  August  17,  1894 5,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 194.  09 


'  Amount  (estimated)  required  for  completion  of  existing  project 14,  365. 00 

Amount  that  can  beprofitably^expended  in  fiscal  year  ending  June  30,  1896    10,  000. 00 
Submitted  iii  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893 

(See  Appendix  H  4.) 

5.  MurderkiU  River y  Delaware, — This  river  is  a  tidal  stream  and  a 
tributary  of  Delaware  Bay,  and  flows  through  Kent  County,  Del.  Its 
navigable  portion  is  about  9  miles  long.  The  condition  of  the  river  is 
fair  for  the  greater  part  of  its  length,  the  average  widtli  and  depth 
being  90  and  6  feet,  respectively.  Outside  the  junction  with  Delaware 
Bay,  however,  exists  a  serious  obstruction,  the  flats,  which  are  nearly 
bare  at  low  tide  aiid  extend-  for  nearly  a  mile  from  the  shore.  The 
average  rise  and  faJl  of  the  tide  at  the  mouth  is  3.83  feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1891  provides  for  a  channel  7  feet  in  depth  at  mean  low  water,  80 
feet  in  width  from  Frederica,  at  the  head  of  navigation,  to  the  mouth 
of  the  river,  and  150  feet  in  width  across  the  flats  at  the  mouth  to  the 
7-foot  depth  in  Delaware  Bay,  the  cut  at  the  mouth  to  be  protected  by 
forming  an  embankment  of  the  dredged  material  on  each  side,  the 
estimated  cost  being  $47,550. 

The  first  appropriation  for  this  improvement,  being  $7,000,  was  made 
by  the  river  and  harbor  act  of  July  13,  1892,  and  at  the  close  of  the 
fiscal  year  ending  June  30,  1893,  dredging  at  the  mouth  of  the  river 
was  in  progress,  $152.90  having  been  expended,  and  a  cut  220  feet  long, 
60  feet  wide,  and  5  feet  deep  at  mean  low  water  had  been  dredged  at 
the  shore  end  of  the  proposed  channel  across  the  flats. 

Operations  were  continued  during  the  first  two  months  of  the  fiscal 
year,  and  were  completed  on  August  31,  the  5-foot  channel  60  feet  in 
width  having  been  dredged  across  the  flats  to  the  corresponding  depth 
in  Delaware  Bay,  a  distance  of  4,840  feet. 

Immediately  aft^r  the  cut  had  been  completed  a  steamboat  line  was 
established  between  the  town  of  Frederica  and  Philadelphia,  the  boat 
making  semiweekly  trips. 

July  1,  1S93,  balance  nnexpeiKled $6,  847. 10 

Jaue  30,  1894,  amount  expended  during  fiscal  year 6,  823. 32 

July  1,  1894,  balance  unexpended 23.  78 

Amount  appropriated  by  act  of  August  17,  1894 *  6, 500. 00 

Amount  available  for  fiscal  jear  ending  June  30,  1895 6,  523.  78 


*  Of  this  amount  $1,500  may  be  used  in  removing  shoal   at  mouth  of  St.  Jones 
River. 
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{Amount  (estimated)  required  for  completion  of  existing  project $36,  ooO.OO 
Auiountthat  can  be  proHtably  expended  in  fiscal  year  ending  June30, 1896    10, 000. 00 
Submitted  in  compliance  with  re(iuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  5.) 

6,  Mispillion  River ^  Delaware. — This  river  is  a  tributary  of  Delaware 
Bay  and  enters  the  latter  about  17  miles  northwest  of  Cape  Henloi>en. 
It  is  navigable  for  about  12  miles,  as  far  as  Milford,  a  thriving  towu 
with  shipyards  and  numerous  factories.  The  mouth  of  the  river  is 
greatly  obstructed  by  a  Hat  foreshore  without  a  channel.  Vessels  can 
only  enter  and  depart  at  high  water,  which  rises  on  an  average  4  feet. 

The  river  from  Milford  to  the  mouth  was  improved  by  the  General 
Government  between  the  years  1879  and  1889,  and  $17,000  expended 
in  making  a  channel  40  feet  wide  and  0  feet  deep  at  mean  low  water. 

The  project  for  improvements  at  the  mouth  of  the  river,  proposed  in  a 
report  on  a  survey  made  in  181)1,  i)rovides  for  a  cut  across  the  flats  iu 
a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of 
6  feet  at  mean  low  water,  beginning  opposite  the  light-house  and 
ending  in  deep  water  in  the  bay;  the  cat  to  be  protected  on  the  upper 
or  north  side  by  a  bank  made  of  excavated  material.  The  estimated 
cost  is  $24,000. 

An  appropriation  of  812,000  for  this  work  was  made  by  the  river 
and  harbor  act  approved  July  13,  1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $1,089.38  was 
expended  on  the  project.  A  contract  had  been  made  for  dredging 
about  80  feet  in  width  of  the  proposed  cut,  and  work  thereon  had  been 
l;egun  in  May,  1893;  but  owing  to  the  strong  currents  inside  the  mouth 
of  the  river  and  the  live  condition  of  the  dredged  material  the  con- 
tractor had  been  unable  to  maintain  a  proper  depth  in  the  cut  made 
until  some  protective  works  could  be  built.  Dredging  was  therefore 
suspended  in  June,  1893,  0,829  cubi(^  yards  of  material  having  been 
dredged,  it  was  then  concluded  to  build  a  pile  dike  on  the  side 
exi)oscd  to  the  waves  and  cross  currciits,  to  protect  the  inner  end  of 
the  cut,  which  could  not  be  kept  open  by  the  dredge.  This  having 
b(»en  approved  and  an  allotment  made  from  the  available  appropria- 
tion, 500-|  ieet  of  dike  were  built  dnring  September  and  October,  1893, 
along  the  north  edge  of  the  proposed  cut,  beginning  at  high-water 
mark  on  Sandy  Point.  Dredging  operations  were  then  resumed  on 
October  20,  and  were  complet(»d  on  November  30,  a  cut  570  feet  long, 
80  i'eet  wide,  and  5  feet  deep  at  mean  low  water  having  been  made  in  a 
southeasterly  direction  into  the  Hats  from  deep  water  inside  the  mouth 
of  the  river.  Additional  cuts  were  nmde  along  the  dike,  the  excavated 
material  being  used  to  form  mud  revetments  on  both  sides  of  the  8ame. 

On  a<!Count  of  the  great  distance  across  the  obstructing  nuid  flats 
the  ])roposed  improvements  can  not  even  be  partially  made  available 
for  navigation  until  they  are  nearly  or  entirely  completed. 

.July  1,  ISOH,  Imlniicr  uncxpoiHlod $10,910.62 

June  'MK  18tM,  iiiiioniit  cxpciided  (luriii«j  liscal  year 9, 416. 71 

July  1, 189 1,  halaiRo  uiu'X])on(le(l 1, 493. 91 

Amount  aiipropriatcMl  by  act  of  Au^nist  17,  IHili 10,000.00 

Amount  available  for  liscal  year  ending  J uuo  30,  181)5 11, 493. 91 

{Amount  (estimated)  required  for  completion  of  existing;  jjroject 2,000.00 
Amount  that  can  he  prolitahly  expended  in  liK<al  year  ending  June  30,1890      2,000.00 
Submitted  in  com])liance  with  re(iuirements  ol'  sections  2of  river  and 
harbor  acts  of  18(»6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  II  0.) 
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7.  Broadkiln  River^  Delatcare, — In  its  original  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals  which 
iiiil)eded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
1^  to  2  feet  at  low  water. 

The  original  project  for  improvement  was  made  in  1871,  and  is  for  a 
6-foot  low-water  navigation,  with  a  minimum  width  of  40  feet  from  the 
month  of  the  river  to  Milton,  the  head  of  navigation,  and  for  a  new 
entrance,  protected  by  a  jetty,  at  an  estimated  cost  of  $80,447.  This 
project  was  modified  in  1881  relative  to  the  entrance,  and  the  estimate 
reduced  to  $51,450.  The  channel  within  the  river  has  been  completed 
in  accordance  with  the  project  at  an  expense  of  $35,000,  which  was  the 
total  amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 
1893.  After- entering,  vessels  are  no  longer  detained  by  the  shoals  at 
low  tide  and  proceed  directly  to  their  destination. 

The  amount  required  for  the  completion  of  the  project  is  for  the 
improvements  at  the  mouth  of  the  river  as  designed  in  1871  and  modi- 
tied  in  1881.  In  view,  however,  of  the  projected  location  (only  a  few, 
miles  below  the  Broadkiln  Eiver)  of  the  outlet  for  the  inland  water- 
way from  Chincoteague  Bay  to  Delaware  Bay,  a  question  has  arisen 
whether  the  Broadkiln  River  can  not  be  connected  with  the  waterway 
at  mu<*h  less  cost  and  with  greater  advantage  to  both.  It  is  there- 
fore not  considered  ad\isable  to  continue  work  on  the  project  at  i^resent. 

^  Amount  (estimated)  required  for  completion  of  existing  project $21,  500. 00 

'  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

8.  Inland  Waterway  from  Chincoteague  Bay,  Virginia^  to  Delaware 
Bay,  at  or  near  Lewes,  Del. — This  improvement  is  made  with  a  view  to 
forming  an  inland  navigation  route  about  75  miles  in  length,  beginning 
in  Chincoteague  Bay  and  following  generally  deep  water  in  Synepux- 
ent^  Isle  of  Wight,  and  Big  and  Little  Assawaman  bays;  thence  across 
the  country  for  about  4  miles  from  Little  Assawaman  Bay  to  Indian 
Kiver  Bay;  thence  across  the  latter  into  and  up  Rehoboth  Bay;  thence 
from  the  head  of  Rehoboth  Bay,  for  about  8  miles,  across  Lewes  and 
Rehoboth  Hundred  into  Delaware  Bay,  at  the  Delaware  Breakwater 
Harbor.  The  project,  adopted  in  1886,  contemplated  a  dead-level  tidal 
canal  70  feet  wide  at  bottom,  the  depth  to  be  made  to  6  feet  below  the 
mean  low-water  level  in  the  Delaware  Breakwater  Harbor,  at  an  esti- 
mated cost  of  $350,000.  This  project  was  modiiied  in  1892  so  far  as  it 
relates  to  the  section  of  the  waterway  situated  between  Rehoboth  Bay 
and  Delaware  Bay  by  reducing  the  width  at  the  bottom  to  20  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $69,182  had 
been  expended.  Little  Assawaman  and  Indian  River  bays  had  been 
connected  by  a  cut  20  feet  wide  and  4  feet  deep,  over  which  three  tem- 
porary wooden  bridges,  provided  with  draws,  were  constructed,  and  the 
route  between  Rehoboth  and  Delaware  bays  had  been  located  and  the 
necessary  land  ceded  to  the  United  States  by  the  State  of  Delaware. 
By  this  cession  the  appropriations  of  $50,000  and  $25,000  of  Septem- 
ber 19, 1890,  and  July  13,  1892,  respectively,  became  available,  and  a 
project  to  expend  these  amounts  in  dredging  in  the  lower  bays  and  in 
the  Assawaman  Canal  and  in  excavating,  as  far  as  could  be  done  with 
the  funds  on  hand,  a  cut  across  the  land  north  of  Rehoboth  Bay  had 
been  approved,  and  bids  for  the  work  had  twice  been  invited  with  no 
satisfactory  results. 

New  proposals  were  opened  July  18,  1893.  Ko  satisfactory  bid  for 
dredging  in  the  lower  bays  was  received.     The  work  north  of  Rehoboth 
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Bay  was  let  to  Patricius  McManus,  of  Pliiladelphia,  Pa.  Work  was 
coinmenceil  on  August  5,  1893,  and  is  still  in  progress.  At  the  end  of 
the  fiscal  year  232,823  cubic  yards  of  material,  saud  and  some  little 
mud,  had  beeu  excavated,  and  2,300  feet  of  the  proposed  cut  had  been 
comi>leted. 

.July  1, 1S93,  balance  imexpendea $74,568.00 

Juno  'SO,  1891,  amount  oxpomled  during  fiscal  year 49.  198.44 

Julv  1.  1804,  balance  unexpended 25,369.56 

.July  1,  1894,  outstanding  liabilities $350.00 

July  1, 1894,  amount  covered  by  uncompleted  cojitracts 18, 500. 00 

18,850.00 

July  1. 1894,  balance  available 6.519.56 

Amount  ai)proi>riated  by  act  of  August  17, 1894 25, 000. 00 

Amount  available  for  Jiscal  year  ending  June  30, 1895 31,519.56 

{Amount  (estimated)  required  for  completion  of  oxistinj^  project 181,  250. 00 
Anu)unvt  that  can  be  profitably  expended  in  liscal  year  ending  June  30, 1896  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  H  8.) 

0,  Snsquehainia  Rlccr  above  and  below  Havre  de  Grace^  Md, — Before 
improvements  were  begun  in  this  section  of  the  river  the  least  depth  .of 
water  over  the  shoals  between  Havre  de  Grace  and  Si>esatia  Island 
was  T)  feet  at  low  water.  The  channel  above  Havre  de  Grace  between 
Watson  Island  and  the  shoal  running  out  from  the  west  shore  was  nar- 
row, and  believed  to  be  one  of  the  causes  of  ice  gorges  at  and  near 
Port  Deposit. 

Improvements  have  been  in  progress  since  1852.  The  present  gen- 
eral project  is  for  a  15-foot  low-water  channel  below  Havre  de  Grace 
an<l  for  the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth 
of  8  feet  below  mean  low  water.     Estimated  cost,  $168,000. 

The  channel  below  Havre  de  Grace  was  dredged  thalast  time  in 
1885.  It  has  shoaled  again.  The  channel  at  Watson  Island  has  been 
widened  about  400  feet,  but  the  shoal  which  was  removed  has  nearly 
entirely  reformed  since  the  discontinuance  of  work  in  1889. 

Up  to  the  (!lose  of  the  fiscal  year  ending  June  30, 1893,  $158,851.63 
had  been  expended  on  this  section  of  the  river,  including  $49,729.15  for 
work  for  the  Fisli  Commissi<m. 

Tliere  were  no  operations  during  the  fiscal  year  ending  June  30, 1894, 
the  small  amount  available  being  limited  to  expenditure  above  the 
Philadelphia,  Wilmington  and  r>altimore  Kailroad  bridge,  and  regarded 
insulhcient  to  bring  about  results  permanent  enough  to  justify  its 
expenditure. 

J nly  1,  1893,  balance  nnexponded $8, 038. 87 

Jnly  1,  18iM,  balance  nncxi)0.nded 8,038.37 

Amount  appropriated  by  act  of  Au;;ust  17, 1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1805 12,038.37 

Amount  (estimated)  required  for  annual  dred^inp: 20,000.00 

Amount  that  can  1m?  ])rotitably  expended  in  liscfil  year  ending  June30, 1896    20,000.00 
Submitted  in  c<mi])liance  with  r«M|uircment8  of  sections  2  of  river  and. 
harlMU-  acts  of  lX^y^^  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  II  9.) 

10,  Elk  liiver,  Mart/lajid, — This  river  is  a  tributary  of  Chesapeake 
Bay,  and  is  navigable  lor  17  miles,  as  far  as  the  town  of  Elkton,  in 
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Cecil  Coauty,  where  the  average  rise  of  tide  is  2.J  feet.  Before  improve- 
ments were  begun  in  1873  the  least  depth  in  the  channel  was  IJ  feet. 

In  1884  a  project,  giving  a  channel  80  feet  wide  over  the  bar  at  Cedar 
Point,  3  miles  below  Elkton,  and  70  feet  wide  from  Cedar  Point  to  the 
county  bridge  in  the  town,  with  a  general  depth  of  7  feet  at  mean  low 
water,  was  completed  at  an  expense  of  $31,500.  The  channel  near  the 
bridge  soon  filled  in  again,  reducing  the  depth  to  about  5  feet  at  low 
water. 

The  project  for  improvement  adopted  in  1890  j)rovides  for  an  8-foot 
low-water  channel,  100  feet  wide,  from  the  lower  county  bridge  at  Elk- 
ton  to  the  club  house,  opposite  Cedar  Point,  a  distance  of  about  2  miles, 
at  an  estimated  cost  of  $24,000  At  the  close  of  the  fiscal  year  ending 
June  30,  1893,  $11,504.06  had  been  expended,  exclusive  of  outstanding 
liabilities,  and  the  channel  completed  as  projected. 

July  1, 1893,  balance  unexpended $3, 495. 94 

June  30, 1894,  amount  exj)ended  during  fiscal  year 3, 492. 57 

July  1, 1894,  balance  unexpended 3. 37 

(See  Appendix  H  10.) 

11,  Fairlee  Creek,  Maryland, — The  original  depth  at  the  mouth  before 
improvements  were  begun  was  2  feet  at  low  tide.  Within  the  creek  it 
was  about  5  feet.  Navigation  was  and  still  is  carried  on  by  a  few  flat- 
bottomed  so-called  lime  boats  and  by  one  small  schooner. 

The  existing  project  is  for  a  7-foot  low-water  channel  100  feet  wide 
from  deep  water  in  Chesapeake  Bay  to  a  point  about  3  miles  above  the 
month  of  the  creek;  also  the  conditional  dredging  of  a  turning  basin 
at  the  upper  end  of  the  channel,  the  estimated  oost  being  $15,558. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $10,000  had 
been  expended  and  the  channel,  as  proi)osed,  from  deep  water  in  the 
bay  to  the  mouth,  had  been  completed  and  a  portion  of  the  channel 
inside  the  creek  had  been  dredged  to  the  required  depth  for  a  distance 
of  4,738  feet  and  for  a  width  of  50  feet. 

No  appropriation  was  made  for  this  creek  in  the  last  river  and  har- 
bor act,  and  there  were,  consequently,  no  operations  during  the  fiscal 
year  endiug  June  30,  1894.  There  are  as  yet  no  indications  that  the 
commerce  of  the  creek  is  increasing. 

{Amount  (estimated)  required  for  completion  of  existing  project $5, 558. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 558. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  11  11.) 

1^.  Chester  River,  Maryland,  from  Crumpton  to  Jones  Landing. — This 
river  is  a  tidal  stream  40  miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties,  eastern  shore  of  Maryland,  and  flows 
into  Cliesapeake  Bay.  It  is  navigable  for  vessels  drawing  G  feet  of 
water  at  low  tide  as  far  as  Crumpton,  about  33  miles  above  the  mouth. 
The  least  depth  of  water  within  the  last  7  miles  of  the  river  is  3  feet. 
At  Crumpton  the  average  rise  of  the  tide  is  2.1  feet.  A  short  distahce 
from  this  town  several  shoals  have  previously  been  improved  by  the 
United  States. 

The  existing  project  for  improvement  is  for  a  G-foot  low- water  chan- 
nel GO  feet  wide  from  Crumpton  to  Jones  Landing,  a  distance  of  G^  miles, 
at  an  estimated  cost  of  812,750. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $7,958  had 
been  expended  improving  the  channel  for  about  4J  miles,  and  regular 
trips  are  now  made  by  vessels  trading  in  the  river.    The  dredged  chan- 


r Amount  (estimated)  required  for  completion  of  existing  project 

J  Amount  that  can  bo  i>rolitably  expended  in  fiscal  yea  rending  June  30,189G      3, 250. 00 
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iiel  is  in  good  condition;  it  does  not  as  yet  extend  far  enoagli,  howeveri 
to  have  any  marked  influence  upon  the  commerce  of  the  river. 

!No  work  was  done  during  the  fiscal  year  1894,  the  funds  provided  by 
the  appropriation  of  1892  liaving  been  used  early  in  1893. 

July  1, 1803,  balance  unexpended $42. 00 

June  30, 18J)4,  amount  expended  during  fiscal  year 33.67 

July  1, 189  \,  balance  unexpended 8. 33 

Amount  appropriated  by  act  of  August  17,  1894 1, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 1, 508. 33 

3, 250. 00 

I  Submitted  in  comjdiance  Avitli  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  IStiG  and  18G7  and  of  sundry  civil  act  of  Mafch  3,  1893. 

(See  Appendix  II 12.) 

13,  ChoptanJc  Eivcrj  Maryland. — Before  improvements  were  begun  in 
1879  tlie  depth  of  water  in  the  channel  between  Denton  and  Greens- 
boro varied  from  2  to  8  feet  at  low  water.  Navigation  carried  on  by 
small  sailing  vessels  extended  only  to  3  miles  above  Denton.  Upon  the 
remaining  5  miles,  to  Greensboro,  all  freight  had  to  be  transported 
upon  scows. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- water 
channel,  75  feet  wide,  the  estimated  cost  being  $79,000.  The  project 
was  adopted  tlie  same  year.  Since  that  time  the  channel  has  been 
dredged  at  various  points  to  depths  of  0,  7,  and  8  feet,  and  for  a  width 
of  40  feet  only.  Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893, 
$4S,000  had  been  expended  in  making  a  channel  not  less  than  75  feet 
wide  and  7A  feet  deep  between  Greensboro  and  the  Brick  Mills,  a  dis- 
tance of  about  4  miles.  The  remaining  4  miles,  to  Denton,  have  been 
l)artly  improved  by  dredging  the  channel,  where  needed,  to  a  depth  of 
5  and  6  feet  and  widening  it  to  about  40  feet.  This  section  and  several 
points  in  the  ui)per  river  remain,  therefore,  to  be  dredged  to  the  pro- 
posed width  and  depth,  75  feet  and  8  feet,  respectively.  Shortly  after 
the  main  obstructions  had  been  removed,  in  1887,  steamboat  navigation 
with  l>altimore  was  established,  and  since  that  time  commerce  has 
steadily  increased. 

Xo  work  was  done  the  past  fiscal  year,  all  available  funds  having 
been  exi)ended  on  the  project  the  previous  fiscal  year. 

Amount  appropriated  by  act  of  August  17,  1894 $2,000.00 

{Amount  (estimuted)  reciuired  for  completion  of  existing  ]»roJect 18,000.00 
Amount  tliarcan  bt*  profitably  expended  in  liscalyearending.TuneSO,  1896    10, 000. 00 
►Submitted  in  ('(>m]»liance  with  ro(iuirement.s  of  wectiouH  2  of  river  and 
harbor  acts  of  lN)(>and  IHiu  an<l  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  II13.) 

J  J.  La  Trappe River y  Maryland. — This  river,  formerly  called  Dividing 
(.'reek,  is  in  Talbot  County,  Eastern  IShore  (rt' Maryland,  and  flows  into 
the  Choptank  lUver,  one  of  the  larger  tributaries  of  Chesapeake  Bay. 
It  is  about  3  miles  long  and  has  no  fresh-water  inflow  at  the  head,  and 
was  (uiginally  only  4  feet  doei).  The  entrancte  to  the  river  was  seri- 
ously obstructed  by  several  shoal  bars,  with  a  least  depth  of  9  feet  in 
the  narrow  channel,  which  was  very  tortuous  and  about  one-half  of  a 
mile  long.    The  average  rise  of  the  tide  is  1.55  feet. 

Previous  to  the  adoption  of  the  present  i)rqieet  the  sum  of  $5,333.50, 
raised  by  private  subscription,  had  been  exi)ended  in  dredging  at  the 
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head  of  the  river  and  at  the  bar  at  the  mouth.  The  average  depth  in 
the  river  was  thereby  increased  to  8  feet  and  the  channel  at  the  mouth 
was  somewhat  widened. 

The  present  project  for  improvement,  which  was  proposed  in  a  report 
on  a  survey  made  in  1891,  provides  for  a  channel  150  feet  wide  and  11 
feet  deep  across  the  bar  at  the  mouth  and  for  a  channel  75  feet  wide 
and  8  feet  deep  at  mean  low  water  inside  the  river  as  far  as  Trappe 
Landing,  situated  at  the  head  of  navigation,  and  a  turning  basin  at  the 
latter  point.    The  estimated  cost  is  $7,250. 

An  appropriation  of  $2,500  was  made  for  this  work  by  the  river  and 
harbor  act  approved  July  13,  1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $2,496,30  had 
been  expended,  and  the  channel  across  the  mouth  had  been  dredged 
to  a  width  of  100  feet  and  a  depth  of  11  feet  at  mean  low  water.  The 
channel  is  of  great  benefit  to  the  steamers,  which  usually  enter  and 
leave  the  river  during  the  night  time. 

No  work  was  done  during  the  past  fiscal  year,  for  want  of  funds. 

Jaly  1,  1893,  balance  unexpended $3.  70 

July  1 ,  1894,  balance  unexpended 3.  70 

Amount  appropriated  by  act  of  August  17,  1894 4,  750. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4,  753. 70 

(See  Appendix  H  14.) 

15.  WaricieJc  River,  Maryland. — This  river,  formerly  named  Secretary 
Creek,  is  in  Dorchester  County,  Eastern  Shore  of  Maryland,  and  flows 
into  tne  Choptank  Kiver,  one  of  the  large  tributaries  of  Chesapeake 
Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water  influx 
at  the  head,  and  was  originally  only  4  feet  deep.  The  average  rise  of 
the  tide  is  1.7  feet.  ' 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improvement  of  this  river,  $0,000  by  the  General  Gov- 
ei-nnient  and  the  remaining  amount  by  private  parties. 

The  present  project  for  improvement,  which  was  proposed  in  a  report 
on  a  survey  made  in  1891,  provides  for  a  channel  100  feet  wide  and  10 
feet  deep  at  mean  low  water  from  the  10-foot  depth  in  Choptank  River 
to  Secretary  Landing,  at  the  head  of  the  river,  including  a  turning 
basin  at  the  latter  point,  at  an  estimated  cost  of  $18,000. 

An  appropriation  of  $6,000  for  tliis  work  was  made  by  the  river  and 
harbor  act  approved  July  13,  1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $5,991.23  was 
expended  on  this  project,  and  4,400  feet  of  the  channel  as  approved 
had  been  completed,  beginning  in  the  Choptank  lUver  outside  the 
mouth  of  the  river,  and  part  of  the  turning  basin  at  Secretary  Landing 
de(»pened  to  10  feet.  The  obstructions  at  tlie  entrance,  which  formerly 
seriously  impeded  navigation  during  low  tides  and  high  northwesterly 
winds,  are  now  removed,  but  the  channel  inside  the  river  remains  to  be 
improved. 

No  work  was  done  during  the  fiscal  year  1894,  all  the  available  funds 
having  been  used  on  the  project  in  the  previous  fiscal  year. 

July  1,  1893,  balance  unexpeuded $8.77 

July  1.  1894,  balance  nnexpended 8. 77 

AmoQDt  appropriated  by  act  of  August  17, 1894 2,  000. 00 

Amoant  available  for  fiscal  year  ending  June  30, 1895 2,  008.  77 
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{Amount  (estimated)  ref|iiirc(l  for  complotion  of  cxistinj^  project $10,600.00 
Amount  that  can  be  ])rotitably  expended  in  tiseal  ,veiii;.endin^  June  30,1896      6, 000. 00 
Submitted  in  compliance  with  re<|uin*ments  of  sections  2  of  river  and 
harbf»r  acts  of  l?<tK>  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  II  l.">.) 

10.  Cambridge  llarhor^  Maryland. — Tlie  entrance  to  this  harbor  had 
originallj'  a  depth  of  water  of  only  4i  feet  at  low  tide.  Within  the 
harbor  the  depth  was  about  3  feet  upon  an  average.  During  strong 
northwesterly  winds  vessels  drawing  over  3  feet  of  water  could  not 
cross  the  bar.  The  local  commerce  was  carried  on  by  a  limited  number 
of  sniiill  sailing  vessels  and  one  steamer  of  light  draft. 

IMeviousto  1871  the  citizens  of  Cambridge  expended  $7,500  in  dredg- 
ing the  harbor.  Jn  that  year  the  (ieneral  Government  began  improve- 
ments under  a  project  completed  in  1879,  resulting  in  a  chann.ei  not 
less  than  100  feet  wide  across  the  bar  and  8  feet  in  depth,  certain  por- 
tions of  the  inner  harbor  being  dredged  to  the  same  depth  at  the  same 
time.  The  channel  across  the  bar  was  increased  in  width  somewhat 
in  lcS84  with  the  82,500  appropriated  in  1879.  The  amount  expended 
under  this  project  was  J?.*)U,r>00. 

Tlie  present  project  is  based  upon  a  survey  in  1887  and  was  adopted 
in  1888.  It  provides  for  a  channel  12  feet  deep  at  mean  low  water, 
having  a  width  of  l.^O  feet  from  the  12-foot  depth  in  the  Choptank 
lii\'er  to  the  railroad  wharf,  and  for  dredging  the  irregular  area  of  the 
inner  harbor  l)eh)w  and  above  the  bridge  to  a  depth  of  10  feet  and  8 
feet  below  mean  low  water,  respectively,  at  an  estimated  cost  of 
*1 7,730.00. 

At  the  close  of  the  fiscral  year  ending  June  30,  1893,  $0,028.89  had 
been  expended  and  operations  were  in  progress.  On  that  date  the 
12  foot  diannel  from  the  Choptank  Kiver  to  the  railroad  wharf  had 
been  (•omi)leted  and  about  one-fourth  the  area  of  the  harbor  below  the 
bridge  had  been  deepened  to  10  feet. 

AVork  continued  during  the  lirst  month  of  the  past  fiscal  year  until 
th(^  24th,  when  the  contract  was  closed.  The  remaining  shoal  area  of 
the  harbor  below  the  bridge  was  dredged  to  the  approved  depth  of  10 
I'eet  and  the  12-foot  channel  previously  dredged  was  slightly  widened 
at  a  turn  which  it  makes  at  the  entrance  to  the  harbor. 

The  harbor  above  the  bridge  remains  to  be  dredged  to  complete  the 
juoject.  The  funds  now  available  are  sulUcient  for  that  purpose,  but 
are  withheld  until  the  county  authorities  widen  the  draw  in  the  bridge 
crossing  the  upper  harbor. 

July  1.  lS!»:i.  l,;ilanco  unexpended $11,708.11 

Juno  ;i(),  18i)l.  amount  expendojl  during  liscal  year 4,846.17 

July  1.  is}»l,halanre  unexpended 6^861.94 

(See  Appendix  U  10.) 

i/.  Ih'oad  Creel'  Rirery  Delaicare. — This  river  is  a  tidal  stream  and  a 
tributary  of  the  east  fork  of  the  Nanticoke  liiver,  which  flows  into  the 
Chesai)eake  Day.  It  is  wholly  in  the  western  portion  of  Sussex  County, 
Del.,  its  navigable  length  being  about  7  miles;  Laurel,  a  growing  man- 
ufacturing town,  is  at  the  head  of  navigation. 

i5road  Creek  River,  formerly  named  i>road  Creek,  has  previously 
been  improved  by  the  (Ieneral  (rovernnient.  Before  improvements  were 
commenced  in  1S81,  the  h)w-water  depth  at  Laurel  was  2  feet;  below 
the  town  it  was  in  some  i)laces  only  lA  feet.  At  the  close  of  the  year 
188t),  when  the  original  i)roject  was  comi)leted,  a  channel  0  feet  deep  at 
mean  low  water  and  50  feet  wide  had  been  dredged  from  Bethel  to 
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Laurel,  a  distance  of  nearly  3  miles,  and  contributed  toward  making 
Laurel  an  important  shipping  point  on  the  peninsula.  The  cost  of  these 
improvements  was  $35,000;  but  the  rapidly  increasing  commerce  on 
the  river  demanded  an  enlargement  of  the  channel. 

The  project  for  improvement  proposed  in  a  report  upon  an  examina- 
tion made  to  comply  with  requirements  of  the  river  and  harbor  act 
approved  September  19, 1890,  provides  for  dredging  a  channel  70  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Bethel  to  the  head  of  nav- 
igation at  Laurel,  at  an  estimated  cost  of  $15,000. 

An  appropriation  of  $5,000  for  this  work  was  made  by  the  river  and 
harbor  act  approved  July  13, 1892. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $4,900.45  had 
been  expended,  and  6,455  feet  of  the  channel  as  approved  had  been 
completed  above  Bethel,  and  an  additional  cut  was  made  8  feet  deep 
but  only  40  feet  wide  for  a  length  of  215  feet  across  a  shoal  situated 
just  beyond  the  section  of  the  channel  that  had  been  dredged  to  the 
full  width,  and  navigation  at  several  sharp  turns  in  this  section  of  the 
river  was  thereby  much  improved. 

No  work  was  done  during  the  fiscal  year  1894  for  want  of  funds. 

July  1, 1893,  balance  unexpended $99. 55 

June  20f  18S4,  amount  expended  during  fiscal  year 88. 60 

Jaly  1,  1894,  balance  unexpended 10.95 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 010. 95 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  H  17.) 

18.  Wicomico  River j  Maryland, — The  portion  of  the  river  at  and  just 
below  Salisbury  has  been  under  improvement  by  the  tJnited  States 
since  1872.  At  that  time  the  navigable  channel,  with  a  minimum  depth 
of  8  feet  at  low  water,  extended  to  2  miles  below,  or  within  2  miles  of, 
Salisbury.  The  extreme  upper  portion  as  far  as  the  mill-dam  in  the 
heart  of  the  town  was  quite  shoal,  and  had  an  average  depth  of  only 
18  inches  at  low  tide.  Between  1872  and  1885  a  channel  75  to  nearly 
100  feet  wide  and  7  feet  deep  at  low  water  was  dredged  from  deep  water 
below  to  the  drawbridge  in  the  town,  at  a  cost  to  the  Government  of 
about  $49,000. 

The  present  project,  demanded  by  the  remarkable  increase  in  the 
shipping  and  dependent  industries,  is  based  upon  a  survey  of  the  river 
made  in  1889.  It  provides  for  a  channel  9  feet  deep  at  mean  low  water 
from  that  depth  below  to  the  drawbridge  at  Salisbury,  the  width  to  be 
frr>m  100  to  150  feet,  at  an  estimated  cost  of  $23,200. 

On  June  30,  1893, 8 10,394.99  had  been  expended,  and  a  cut  had  been 
made  30  feet  wide  and  9  feet  deep  from  the  lower  to  the  upper  end  of 
the  section  which  is  under  improvement. 

During  the  past  fiscal  year  the  cut  was  widened  to  the  approved 
width  of  the  channel  from  the  dock  of  the  Maryland  Steamboat  Com- 
pany to  Island  Point,  a  distance  of  about  4,000  feet,  the  least  depth 
made  being  9  feet.  About  one-half  the  length  of  the  channel  remains 
to  be  completed.  The  improvements  made  so  far  have  increased  the 
harbor  room  and  give  greater  facilities  to  vessels  entering  and  leav- 
ing- 
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July  1,  1893,  balauco  unexpended $7, 0fi2. 07 

June  30,  1894,  amount  expended  during  fiscal  year 6, 710. 74 

July  1,  1891,  balance  unexpended 361. 33 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

Amount  available  for  liscal  year  ending  June  30,  1895 3, 351. .33 

Amount  (estimated)  required  for  completion  of  existing  project 3, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yoar  ending  June  30, 1896      3, 700.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(>G  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  18.) 

i.9.  Manokin  Kiver,  Maryland. — Before  improvements  were  com- 
menced in  1<S91,  the  depth  of  water  at  the  mouth  of  the  river,  at  the 
80-called  ''  Mud  Flats,"  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2i  miles  wide,  and  made  navigation,  except  at  high 
water,  impossible,  thereby  rendering  the  upper  part  of  the  river,  wliich 
has  a  very  fair  depth  and  vvidth,  almost  useless  for  extensive  shipping 
purposes.    The  average  rise  of  the  tide  at  the  flats  is  2.6  feet. 

The  adopted  project  for  improvement  is  for  a  channel  6  feet  deep  at 
mean  low  water  and  100  feet  wide  from  Locust  Point  to  Sharp  Point, 
embracing  the  ?;section  called  the  **  Mud  Flats,''  at  an  estimated  cost  of 
$30,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  814,360.05 
had  been  expended,  and  the  proposed  cut  across  the  *'  Mud  Flats"  had 
been  made  lor  a  width  of  00  feet  and  a  depth  of  6  feet  at  low  water, 
which  opened  the  river  for  navigation  during  low  tide.  Several  sharp 
l)oints  in  the  upper  river,  above  ^Sharp  Point,  were  also  removed  and 
navigation  upon  the  whole  river  at  low  tide  was  thereby  greatly 
improved. 

During  the  liscal  year  1804  no  work  was  done  for  want  of  funds. 

July  1,  1SJ)3,  balance  unoxi»euded $639.^ 

.J  un\j  IK),  ISIM,  aiuount  expcudcd  duriug  liscal  year 175. 00 

July  1, 18!)  1,  halanco  uuex])euded 464.95 

Amount  ji])i>roi»riated  by  act  of  Auj^ust  17, 189^1 4, 000. 00 

Amount  available  for  liscal  year  ending  Juno  30, 1895 4, 4Gl.d5 

Amount  (estimated)  required  for  completion  of  existing  project 11, 000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  J  une30,1896    10, 000. 00 
Submitted  in  compliance  with  rcjiuirements  of  sections  5  of  river  and 
harbor  acts  of  186G  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)eiidix  11  10.) 

^v>.  Onancock  llarho)\  Virginia, — Onancock  Harbor,  or  Onancock 
Kiver,  is  about  5  miles  long  and  flows  through  a  portion  of  Accomac 
County,  Va.,  into  Chesapeake  IJay.  The  original  depth  at  the  head  of 
tlie  river  was  1  feet  at  mean  low  water,  and  at  the  mouth,  whieh  is 
obstiueted  by  a  wiile  bar,  it  was  5  feet.  The  average  rise  of  the  tide 
is  2  feet. 

In  1871),  83,000  was  appropriated  and  expendeil  in  dredging  a  channel 
at  the  bar  100  feet  wide  and  8  feet  deep.  After  a  lapse  of  teu  years  the 
widtli  liad  been  reduced  to  50  feet  and  the  depth  to  5i  feet,  caused  by 
line  sand  rolling  into  the  cut  under  the  impulse  of  littoral  currente 
eoming  down  the  north  shore.  An  appropriation  of  $5,000,  made  in 
1880,  was  expended  under  the  same  project  in  dredging  inside  the 
creek.    Tlie  improvements  made  then  are  more  permanent. 

The  present  project  for  improvement,  adopted  in  1890,  provides  for 
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an  8-foot  low- water  channel  300  feet  wide  at  the  outer  bar  and  200  feet 
wide  at  the  inner  bar,  called  the  ''Middle  Ground."  The  estimated 
cost  is  $12,511.  At  the  close  of  the  fiscal  year  ending  June  30,  1893, 
15,931.40  had  been  exx)ended  on  this  project  and  a  channel  of  one-half 
the  proposed  width  nad  been  dredged  at  both  bars  to  a  depth  of  8  feet. 

During  the  past  fiscal  year  the  channel  as  proposed  was  completed. 
That  at  the  outer  bar  was  made  300  feet  wide  and  that  at  the  inner  bar 
200  feet;  in  both  cases  the  depth  made  was  8  feet  at  mean  low  water. 
The  difficulties  experienced  by  vessels  in  entering  or  leaving  Onaucock 
Harbor  have  been  very  much  lessened  by  these  improvements,  but  as 
the  causes  which  formerly  tended  to  close  the  dredged  channel  still 
prevail,  it  is  believed  that  the  channel  will  eventually  resume  its  orig- 
inal depth  of  5  feet. 

The  project  having  been  completed  no  further  funds  for  it  are  needed. 

Jaly  1, 1893,  balance  unexpended $6,579.60 

Jttne30,  1894,  amount  expended  during  iiscal  year 6,579.60 

(See  Appendix  H  20.) 

2U  Harbor  and  approaches  at  Cape  Charles  City,  Va. — This  harbor  is 
an  artificial  rectangular  basin  of  about  10  acres  area,  originaly  exca- 
vated to  a  depth  of  12  feet  in  a  pond  just  back  of  the  shore  of  Chesa- 
peake Bay,  about  12  miles  north  of  Cape  Charles.  It  is  in  Northamp- 
ton County  and  forms  the  shore  terminus  of  the  New  York,  Philadel- 
phia and  Norfolk  Railroad,  transfer  of  passengers  and  freight  being 
made  by  boat  to  and  from  Norfolk,  Va.  The  tide  rises  on  an  average 
2.6  feet 

The  project  for  improvement  propose  in  a  report  on  a  survey  made 
in  1889 provides  for  dredging  the  harbor  to  a  depth  of  14  feet;  and 
the  entrance  thereto  and  the  channels  in  Cherrystone  Inlet  and  across 
Cherrystone  Bar  to  a  depth  of  16  feet  below  mean  low  water,  the 
width  at  the  inlet  and  bar  to  be  100  and  200  feet,  respectively,  and  for 
protective  works  of  stone  at  the  entrance.  The  estimated  cost  of  the 
project  is  8142,340,  of  which  $45,400  is  for  dredging. 

The  dredging  project  was  adopted  in  1890,  and  at  the  end  of  the  fis- 
cal year  ending  June  30,  1893,  $23,110.93  had  been  expended  in  dredg- 
iiig  about  one-half  of  the  area  of  the  harbor  to  a  depth  of  14  feet;  in 
widening  the  channel  in  the  entrance  and  deepening  it  to  16  feet,  and 
in  removing  part  of  the  shoal  in  Cherrystone  Inlet,  about  a  mile  below 
the  harbor,  to  the  same  depth.  The  improvements  are  of  great  benefit 
to  the  large  class  of  vessels  that  daily  leave  and  enter  the  harbor. 

The  dredged  channels  are  supposed  to  be  in  a  fair  condition  exce])t 
the  one  at  the  entrance,  which  has  partially  shoaled  again,  and  needs 
protective  works. 

Xo  work  was  done  during  the  past  fiscal  year,  and  the  appropria- 
tion of  $10,000,  made  July  13,  1892,  is  still  on  hand,  as  the  owners  have 
not  yet  filed  an  acceptance  of  the  conditions  u^wn  which  the  appropria- 
tion was  made. 

July  1, 1893,  balance  unexpended $11, 889. 07 

Jone  30, 181^,  amount  expended  during  fiscal  year 100.  00 

Jnly  1, 1894,  balance  unexpended 11,789.07 

(Amonnt  (estimated)  required  for  completion  of  existing  project $10,  400.  00 
Amonntthatcaubeprofitably  expended  in  fiscal  year  ending  June  30, 1896    10, 400.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186C  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  21.) 
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2J2.  Removing  sunlccn  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— Wreck  of  tugboat  Charles  Lea,  Mispillion  River,  Delaware.  This 
wreck,  for  the  removal  of  wliicli  preparations  were  begun  in  June,  1893, 
was  broken  up  and  landed  above  high-water  mark  in  September,  18d3, 
at  a  total  cost  of  8123.53. 

Obstruction  caused  by  a  sunken  scliooner  off  Kent  Island,  Chesapeake 
Bay.    This  was  removed  July  21,  1893,  at  a  cost  of  $34.29. 

Wreck  of  canal  boat  J.  £>.  Hilton^  Christiana  Kiver,  Delaware. 
Removal  completed  February  23,  1894,  at  a  cost  of  8397.90. 

Wreck  of  canal  boat  Loring  Monroe^  sunk  in  Brandywine  Creek, 
Delaware.  Examined  and  reported  upon  May  31, 1894.  Under  author- 
ity from  the  Cliief  of  Engineers,  its  removal  was  begun  June  29, 1894, 
and  at  the  end  of  the  fiscal  year  the  work  was  still  in  progress. 

(See  Appendix  H  22.) 

IMPROVE3IENT  OF  PATAPSCO   RIVEB  AND  BALTIMORE  HARBOR,  MARY- 
LAND, AND  JAMES  RIVER,  VIRGINIA. 

These  works  were  in  the  charge  of  Col.  William  P.  Cralghill,  Corps  of 
Engineers. 

1,  ratapsco  River  and  channel  to  Baltimore,  Md. — The  depth  of  this 
channel  has  by  successive  steps  been  increased  from  17  feet  at  mean 
low  water  to  27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  iini)rovenient  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low 
water,  with  a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  importimt  changes  of  posi- 
tion having  been  given  to  a  j)orti(m  of  it,  by  which  the  distance  was 
materially  lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  i)ermit  the  apx>roach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22i  to  23  feet,  and 
at  ordinary  high  water  of  vessels  drawing  24  and  24^  feet.  Later  the 
project  had  in  view  a  depth  of  27  feet  at  mean  low  water,  with  a  width 
Of  000  feet,  to  allow  the  entrance  and  departure  of  the  largest  vessels.. 

Up  to  June  30,  1893,  the  United  States  had  expended  $3,186,215.10. 
The  city  of  r>altimore  and  (he  State  of  Maryland,  chiefly  the  fonner, 
have  also  contributed  to  the  same  object  more  than  8500,000.  The 
expendituie  up  to  June  .H),  181)4,  by  the  United  States  was  $3,203,956.47. 

in  1890  Congress  gave  authority  for  contracting  for  the  completion 
of  (he  work,  which  was  accomplished  in  1892,  the  channel  being  made 
COO  ieet  wide  an<l  27  feet  deej)  throughout  at  mean  low  water,  the 
width  being  much  greater  at  the  turns. 

A  careful  survey  made  in  1893  shows  that  the  channel  was  in  good 
condition,  but  it  will  require  repairs  from  time  to  time,  like  all  other 
artilicial  highways.  For  its  maintenance  in  good  order  the  sum  of 
$50,000  will  be  annually  needed.  This  is,  however,  a  small  sum  when 
contrasted  with  the  great  gain  to  Baltimore  and  her  dependent  inter- 
ests, as  well  as  in  revenue  to  the  United  States  Treasury,  by  the  increase 
of  the  dei)th  from  17  to  27  feet  at  low  water,  which  means  the  introduc- 
tion of  many  lines  of  dee])-ocean  steamers  to  Kuiopean  and  other  foreign 
and  domestic  ports  within  the  past  twenty  years,  whereas  there  were 
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none  before  of  any  importance.    The  expense  of  ^repairs  is  increased  if 
tbey  are  not  regularly  and  systematically  made.^ 

Jnly  1.  1893,  balance  nnexpended $20,612.06 

Jane  30,  1894,  amount  expended  during  fiscal  year 17, 741. 37 

Jnlv  1,  1894,  balance  unexpended 2, 870. 69 

Jnly  1,  1894,  outstanding  liabilities 600.00 

July  1,  1894,  balance  available 2,270.69 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 52, 270. 69 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  1 1.) 

J2.  Channel  to  Ourtis  Bay^  in  Patapsco  River j  Baltimore  Harbor,  Mary- 
land.— The  river  aud  harbor  act  of  1892  contained  the  following  item: 

Improving  Patapsco  River,  Baltimore  Harbor,  Maryland :  For  dredging  a  channel 
150  feet  wide  at  bottom  and  of  a  depth  of  27  feet,  mean  low  water,  from  the  main 
ship  channel  to  Curtis  Bay,  in  accordance  with  recommendation  of  Col.  William  P. 
Craighlll,  Corps  of  Engineers,  submitted  December  13, 1890,  $28,000. 

The  total  estimated  cost  of  the  improvement  was  $85,000.  The  first 
appropriation  of  $28,000  was  expeuded  in  dredging  to  a  depth  of  25 
feet  at  low  water,  under  a  contract  with  the  National  Dredging  Com- 
pany; work  was  commenced  in  November,  1892,  and,  after  considerable 
interruption  by  ice  and  severe  weather,  was  satisfactorily  completed 
in  May,  1893.    The  channel  was  made  150  feet  wide. 

Amount  appropriated  by  act  of  August  17,  1894 $12, 000. 00 

(Amount  ^estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amount  tnat  can  be  profitabljjr  expended  in  fiscal  year  ending  June  30, 1896    45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  I  2.) 

3.  James  Biver,  Virginia, — When  the  improvement  of  the  James 
Biver  was  regularly  undertaken  by  the  Government  the  navigation 
was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges,  and 
by  other  obstructions  put  into  the  river  during  the  late  war  to  prevent 
the  national  fleets  from  approaching  too  close  to  Richmond. 

There  were  also  other  natural  obstructions.  Rockett  Reef  and  Rich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Richmond  the  channel  was  crooked  and  obstructed  by  danger- 
ous rocks  and  ledges.  The  Dutch  Gap  Cut-oft'  was  not  then  open,  and 
the  river  was  in  a  poor  condition  as  regards  its  availability  for  com- 
mercial purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresi)onding  to  about  15  feet  at  low  tide)  to  Riclimond, 
with  a  channel  width  of  180  feet.  This  project  had  reached  an  advanced 
state  of  progress  when  Congress,  by  act  approved  July  5, 1884,  adopted 
another  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Richmond, 
the  widtli  to  be  400  feet  from  the  sea  to  City  Point,  300  from  thence  to 
Drewry  Bluff,  and  200  feet  from  thence  to  Richmond. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
June  30, 1893,  was  $1,382,875.88,  which  includes  the  sum  of  8651,91)1.33 
expended  since  the  new  project  was  entered  upon  to  give  a  depth  of  22 
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feet  at  mean  low  water.  Tlie  condition  of  the  river  June  30,  1893,  is 
shown  by  the  tiil)le  below,  the  dei>th  beinp:  pjiveu  at  meau  low  watier, 
as  also,  for  eomi)arison,  the  depths  in  1870,  before  the  ImproTement  was 
begun,  with  a  channel  width  not  less  than  80  feet: 


LGDffth.      1870.        1893. 


J/iir#.        Fe€t.       Feet. 

P'mm  tho  city  to  Gootlos  Kockfl 2 

CioofU'M  lUM-kH  Leil;;e' _  .25 

Kichiiioiiil  H;ir j  .75 

HicLiuou<l  IJur  to  Dn-wry  iJIiitt" .^ 3.  75 

Drt'wry  Hlntl  to  Curies  ^fck  (lejiHt  (li-ptli  lM.'iug  in  Troiits  Keacli,  Dutch  | 

CJaj)  ('ut.-ott'  not  l>ciii;:  oik;ii) i :  14 

Curies  Nc(-k  to  Hamptou  Ko:id» ;  80 


8 
7 
7 
9 

16 

13.8 

16 

18 

14.8 

15.5 
17 

*  A  ruJ  20  ffct  iliTj>,  Sj  leot  widi-,  i*  rouiiilcted  tbrongh  this  le«l«;»'  uml  being  widened  to  80  fi-et  nnder 
an  exixtin;;  c(»ntract. 


The  amount  expended  in  the  year  ending  June  30, 1894,  is  $73,907.26. 

The  most  expensive  and  tedious  part  of  the  improvement  is  near  the 
city  of  Itidimontl,  wliore  the  depth  of  water  is  leasts  and  much  of  the 
material  to  be  removed  to  give  greater  depth  is  rock.  Wheu  the 
material  is  such  that  an  increase  of  velocity  given  by  contracting  and 
regulating  works  can  remove  it,  and  thus  obtain  and  then  maintain  the 
retiuired  depth,  these  works  have  been  successful  and  the  results  good. 
The  conditions  are  now  such  that  the  best  results  can  be  obtained  from 
lil)eral  appropriations. 

In  the  tiscal  year  a  contract  has  been  in  force  with  Mr.  John  A. 
Curtis,  dated  October  15,  1802,  and  is  to  be  completed  December  1, 
181)4. 

The  work  rcciuiied  under  the  contract  with  Mr.  Curtis  included 
the  enlargenufut  of  the  channel  between  Itichmond  city  limits  and 
(loodes  iiocks  to  not  less  than  SO  feet  wide  and  18  feet  deep;  the 
widening  of  (ioodes  Kocks  cut  to  80  feet  and  the  channel  through 
liichinond  l>ar  to  80  feet  by  18  feet;  the  deepening  of  Dutch  Gap  Cut- 
oil*  to  l*.">  feet  for  100  feet  of  its  width,  and  redredging  and  enlarging  the 
channels  at  Harrisons  15ar  and  (ioose  Ilill  Flats  to  200  by  18  feet.  In 
works  of  regulation  the  wing  dams  on  Itichmond  Bar  and  from  Warwick 
I5ar  to  Drewry  Hluff  were  to  be  extended  to  new  lines  of  contraction, 
and  wing  dams  constructcMl  for  the  first  time  in  Wards  l^each,  Willis 
Keach,  and  at  Curies.  Two  of  the  wing  dams  at  Varina,  built  in  1880 
and  shortened  by  the  fresht^t  of  1880,  were  to  be  restored,  and  new 
wing  dams  constru<'ted  on  the  right  bank  covering  the  whole  length 
of  the  shoal,  to  produce  further  contraction  and  scour  out  the  channel 
300  by  22  ftu't,  recjuired  by  the  project  of  1881.  The  openings  in  train- 
ing walls  below  Uichmond  l>ar  and  in  Ivingsland  Keach  were  to  be 
closed. 

Mr.  Curtis,  in  the  fiscal  year  1891,  has  done  the  following  work: 


I-.o<:alitv. 


Kurth.    ,  Cobbh'.     Soft  rock. 


^^^\?        Total, 
rock.         -^wMi*. 


!  Cub.  yds. 

Kirlnuond  to  StonniH  Diko I,.'i77. (5 

SlraruH  Dikr  tti  (wMMlrs  Uookrt l.iKrj,  8 

liiMifU'H  KorliH '        4rtl).  rt 

DnXvU  ( t;i|i  <  :ut-o«- 11.  5.s«>.  C 


!  I 

Cnb.  ytlt. .  Cub.  ydn.    Cub.  ffd».    Cub.  ydi, 
51.0       0..55t).  8       1,801      I      0,987 
04.3       5,72l'.0  I        200.0  I      7.020.6 
U      '        054.8       2,293.8        3,758.4 

11.589.6 


rf  « 


rotal lj.5Si).8  12'.>.U     13,231.2       4,301.7:    33,255.6 

>  I 
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Seven  thousand  one  hundred  and  forty  and  four-tenths  linear  feet 
wing  dams  built,  and  531.3  linear  feet  renewals  sind  repairs. 

The  condition  of  the  cbannel  June  30,  1894,  is  shown  by  the  follow- 
ing table,  the  depths  being  at  mean  low  water  in  a  channel  not  less 
than  80  feet  wide,  the  minimum  width  being  in  rock. 


MilcH. 


Riehmond  to  Goodes  Rocks I  '2 

Goodes  Rocks I        .25 

Richiuoii«I  Bar » .75 

RichnioBtl  liar  to  Drewrv  Blaff I  3. 75 

Drewry  JilnfftoCurle«..* I  U 

Cnrlento  Uampton  Roads ,  80 


Total 1  100.75 


1870.    '    1894. 


Feet,    i    Feet. 

8  10 


7 

7 

9 

14 

14.8 


13.8 

16 

18 

10.7 

17 


The  present  available  depth  for  navigation  at  full  tide  is  lOJfeet  from 
the  sea  to  Richmond  Bar,  and  16J  feet  thence  to  city  limits  of  Rich- 
mond. 

When  the  proposed  improvement  is  completed,  an  annual  expendi- 
ture of  $20,000  will  be  necessary  for  the  maintenance  of  the  channel. 

July  1, 1893,  balance  unoxponded $181,587.33 

June  30, 1894,  amount  expended  during  fiscal  year 73,  907. 26 

July  1. 1894,  balance  unexpended 107, 680. 07 

July  1, 1894,  outstanding  liabilities $2,000.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 69,  687.  32 

71,  687.  32 

July  1, 1894,  balance  available 35,992.75 

Amount  appropriated  by  act  of  August  17, 1894 100, 000. 00 

Amount  availably  for  fiscal  year  ending  June  30, 1895 135, 992. 75 

(Amount  (estimated)  required  for  completion  of  existing  project 3,  236,  070. 45 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 3.) 

IMPROVEMENT  OF  POTOMAC  BIVER  AND  ITS  TRIBUTARIES,  AND  OF 
CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  WESTERN  SHORE 
OF   CHESAPEAKE  BAY. 

This  district  was  in  the  charge  of  MaJ.  Charles  E.  L.  B.  Davis,  Corps 
of  Engineers,  with  Lieut.  George  A.  Zinn,  Corps  of  Engineers,  under 
his  immediate  orders  to  May  4, 1894 5  Division  Engineer,  Col.  William 
P.  Craighill,  Corps  of  Engineers. 

1.  Potomac  River  at  Washington^  D.  C. — Before  the  commencement  of 
this  improvement  the  channel  to  Georgetown,  D.  C,  was  narrow  and 
crooked,  and  had  not  sufficient  depth  to  meet  the  needs  of  commerce. 
Vessels  drawing  16  feet  frequently  grounded  at  high  tide  above  Long 
bridge,  and  frequent  dredging  was  necessary  to  maintain  even  this 
depth.  The  channel  was  of  insufficient  width,  as  the  appropriations 
for  dredging  were  too  small  to  provide  for  more  than  a  narrow  cut 
through  the  bar.  The  Washington  Channel  was  narrow  and  shoal,  and 
inadequate  to  the  wants  of  commerce.  Extensive  mud  flats  existed 
9iong  the  city  front  from  Observatory  Hill  to  a  point  opposite  the 
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Arsenal.  Below  Long  bridge  these  flats  were  separated  from  the  city 
front  by  the  Washington  Channel.  The  greater  portion  of  these  flats 
was  exposed  at  low  tide  and  covered  at  high  tide  with  water  polluted 
by  the  sewage  of  the  nity.  At  the  foot  of  Seventeenth  street  NW.  a 
large  sewer  discharged  directly  upon  the  flats.  These  conditions  ren- 
dered a  portion  of  tlie  city  almost  uninhabitable. 

By  a<jt  passed  August  2,  1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvement  of  the  navigation  of  the  river  by  widen- 
ing and  deepening  its  channels,  the  reclamation  or  filling  of  the  marshes 
on  the  city  front  by  aepositiiig  on  them  the  material  dredged  from  the 
channels,  and  the  establishment  of  harbor  lines  bej'^ond  which  no 
wharves  or  obstructions  sliould  be  built.  The  project  i)rovide8  in  detail 
for  such  depths  of  channels  as  will  ace  »mmodate  the  largest  vessels 
that  can  reach  Arsenal  Point,  with  such  depth  at  the  wharves  as  will 
allow  vessels  to  receive  full  cargoes  without  grounding  at  low  water; 
for  filling  the  flats  above  Long  bridge  to  a  height  of  3  feet  above  the 
flood  line  of  1877,  and  the  middle  part  of  the  flats  below  Long  bridge 
to  the  same  height,  but  sloping  each  way  to  a  height  of  6  feet  above 
low  tide  at  the  margin  of  the  fill;  that,  in  order  to  purify  the  water  in 
the  Washington  Channel,  which  will  be  cut  off  at  its  upper  end  from  the 
Virginia,  or  main  channel,  a  tidal  reservoir  or  basin  be  established 
above  Long  bridge,  to  be  filled  with  water  from  the  Virginia  Channel 
on  the  flood  tide  and  discharged  into  the  Washington  Channel  on  the 
ebb. 

The  plan  also  contemplates  the  rebuilding  of  Long  bridge  with  longer 
spans  and  fewer  piers  during  the  progress  of  the  work,  and  the  inter- 
ception of  all  sewage  now  discharged  into  Washington  Channel  and  its 
conveyance  to  James  Creek,  but  neither  the  reconstruction  of  the  bridge 
nor  the  building  of  the  intercepting  sewer  were  included  in  the  esti- 
mate of  the  cost  of  the  improvement. 

The  estimated  cost  of  the  improvement  is  82,716,305. 

Ui)  to  the  ('lose  of  tlic  fiscal  j-ear  1893  the  expenditures  aggregated 
$1,8^3,105.85,  and  the  following  work  had  been  accomplished:  The 
Virginia  Channel  above  .Long  bridge  had  been  deei)ened  to  20  feet 
at  low  tide  for  a  width  of  from  100  to  550  feet,  a  part  of  which  has  since 
filled  up  and  been  redredged  to  a  width  of  250  feet.  The  Virginia  Chan- 
nel immediately  below  Long  bridge  had  been  widened,  the  depth  made 
being  20  feet.  The  bar  in  the  same  channel  below  Long  bridge  had 
been  dredged  to  a  depth  of  20  feet  and  a  width  of  about  350  feet.  This 
l^art  of  the  Virginia  Channel  has  nuiintained  itself  to  the  full  depth 
originally  dredged,  or  has  deepened.  The  Washington  Channel  had 
been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet  throughout 
its  entire  length  and  to  a  depth  of  12  feet  from  the  20foot  channel  nearly 
to  the  easterly  margin  of  the  fill,  except  a  small  area  near  the  Seventh 
street  wharf.  This  channel  fi)r  the  most  part  maintained  itself  until 
the  freshet  of  June,  188D,  when  considerable  filling  took  pla<!e.  The 
junction  of  the  Virginia  and  the  Washington  channels  had  been 
dredged  to  dei)ths  of  20  feet,  15  leet,  and  12  feet.  The  greater  part  of 
the  tidal  reservoir  had  been  dredged  to  a  depth  of  8  feet.  The  mate- 
rial dredge<l  I'rom  the  river,  0,405,200  cubic  yards  in  all,  had  been  deiK)S- 
ited  on  tlie  flats.  The  entire  area  of  the  flats,  about  ()21  acres,  had  been 
outlined,  and  practically  the  entire  arcji  to  be  rexjlaimed  had  been 
raised  to  a  height  of  0  feet  above  low  tide. 

The  ripraj)  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
reservoii'.  The  construction  of  the  sea  wall,  for  the  protection  of  the 
margin  of  the  fill  from  erosion  by  the  waves  and  the  action  of  the  tidal 
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currents,  had  been  commenced  and  about  18,290  linear  feet  of  wall  con- 
structed. The  construction  of  a  dike  on  the  westerly  side  of  tbe  Vir- 
ginia Channel  above  Long  bridge,  with  a  view  to  reducing  the  deposit 
at  that  locality,  was  in  progress.  The  outlet  gates  at  the  tidal  reser- 
voir at  the  head  of  the  Washington  Channel  had  been  completed,  with 
the  exception  of  the  railing. 

During  the  fiscal  year  ending  June  30,  1894,  the  construction  of  the 
sea  wall  was  continued  and  7,205  linear  feet  built,  making  a  total  to 
date  of  25,495  linear  feet. 

In  the  Washington  Channel,  the  anchorage  ground  between  the  navi- 
gation channel  and  the  wall — dredged  to  a  depth  of  12  feet — has  been  com- 
pleted. The  navigation  channel  has  been  redredged  and  widened  for  a 
length  of  6,297  linear  feet,  the  width  being  generally  400  feet  and  the 
depth  20  feet. 

The  unfinished  portion  of  the  tidal  reservoir  was  dredged  to  the 
required  depth  of  8  feet  at  low  tide. 

The  channel  dredged  in  1892  through  the  upper  bar  in  the  Virginia 
Channel  above  Long  bridge  was  found  to  have  filled  in  by  freshets,  and 
has  been  partly  redredged  to  a  depth  of  20  feet. 

Work  on  the  training  dike  on  the  west  side  of  the  Virginia  Channel 
has  been  continued. 

Long  bridge. — On  June  30, 1892,  the  northerly  end  of  the  Long  bridge 
across  the  Washington  Channel  had  been  nearly  reconstructed  by  the 
Baltimore  and  Potomac  Eailroad  Company  on  plans  approved  by  the 
Secretary  of  War,  the  work  being  incomplete  owing  to  the  settlement 
and  movement  of  the  abutments. 

Reference  is  made  in  the  report  of  the  officer  in  local  charge  to  the 
necessity  of  rebuilding  Long  bridge.  In  event  of  a  freshet  occurring 
when  the  Potomac  Eiver  is  full  of  ice  great  damage  is  to  be  expected. 
The  piers  of  the  bridge  are  of  such  faulty  construction  that  an  ice 
gorge  would  be  probable,  which  would  cause  the  water  to  back  up  and 
overflow  portions  of  the  city  front  and  through  the  sewers  above  the 
bridge  such  portions  of  the  lower  parts  of  the  city  as  may  be  drained 
by  them.  Great  damage  was  done  by  the  freshet  of  June,  1889,  but 
greater  damage  may  occur  from  a  freshet  of  lesser  magnitude  if  accom- 
panied by  an  ice  gorge. 

A  plan  for  the  reconstruction  of  the  bridge  was  submitted  to  Con- 
gress April  6,  1890. 

July  1,1893,  balance  unexpended *$191,834.15 

June  30, 1894,  amount  expended  during  fiscal  year 140, 301. 83 

July  1, 1894,  balance  unexpended 51, 532. 32 

July  1, 1894,  outstanding  liabilities $666.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts  ....     19, 122. 00 

19, 788. 00 

July  1, 1894,  balance  available 31,744.32 

Amount  appropriated  by  act  of  August  17, 1894 150, 000. 00 

Amount  available  for  fiscal  yaar  ending  June  30, 1895 181,  744. 32 


r  Amount  (estimated)  required  for  completion  of  existing  project 531, 365. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

{      30,1896 531,365.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  J  1.) 


•  In  the  Annual  Report  for  1893  the  balance  available  for  "Eastern  Branch"  of 
the  Potomac  River  was  included  in  this  statement. 
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2.  Anncostia  Rirer,  District  of  Columbia, — The  channel  of  the  Ana- 
costia  Kiver,  District  of  Columbia,  was  obstructed  between  its  mouth 
and  the  Washington  navy-yard  by  three  bars,  on  two  of  which  there 
were  ruling  depths  of  18  feet,  and  on  the  third  a  ruling  depth  of  about 
19  feet.  The  channel  is  exceedingly  narrow  and  tortuous  and  vessels 
ol*  moderate  length  navigate  it  with  difficulty. 

The  project  for  the  improvement  of  the  Anacostia  River  provides  for 
dredging  a  channel  L*4  feet  deep  and  200  feet  wide  from  its  mouth  to 
the  navy-yard  bridge,  the  channel  to  be  widened  with  a  reduced  depth 
to  1,000  feet,  as  the  demands  of  commerce  rec^uire. 

In  front  of  the  nayy-yard  a  basin  is  proposed  400  feet  wide  and  24 
feet  deep.  The  material  dredged  is  to  be  deposited  on  the  flats  of  the 
river,  and  the  estuuated  cost  of  the  improvement  is  8056,000. 

Up  to  June  30, 1803,  818,121.94  had  been  expended,  and  channels  200 
feet  wide  and  20  feet  deep  were  dredged  through  two  shoals.  A  basiu 
from  100  to  200  feet  wide  and  22  feet  deep  has  been  dredged  at  the  navy- 
yard  by  the  Navy  Department.  No  work  has  been  done  during  the 
liscal  year  ending  June  30,  1804,  for  want  of  funds. 

.Tuly  l,lWK{,l)alanc(i  unexpended *  $1,878. 06 

J  line  JW,  1^94,  amount  expended  during  fiscal  year 105.  00 

July  1, 1H94,  halanec  unexpended 1^773.06 

{Amount  (estimated)  re(]uired  for  completion  of  existing  project 6J^,  000. 00 
Amounlthatean  be  profitably  expendedinfiscalyearendinpJuneSO,  1896  200, 000. 00 
Submitted  in  compliance  "with  requirements  of  sections  2  of  river  and 
harbor  acts  of  isr)t>  and  181)7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  2.) 

3.  Orco(juan  Creekj  Virfjinia, — Occoquan  Creek  is  a  tributary  of  the 
Totomac  Jiiver,  which  it  enters  about  25  niiles  below  Washington,  D. 
C.  INTavigation  was  obstructed  by  four  bars,  which  were  improved 
between  1S7.*)  and  1880  by  the  expenditure  of  four  appropriations^ 
aggregating  825,000,  giving  a  navigable  depth  of  about  C  feet  to  Oeco- 
<iuan,the  head  of  navigation,  4  miles  above  the  mouth.  When  tlie 
original  survey  was  made.  Xovember,  1872,  the  ruling  depths  over  the 
several  bars  were  as  follows:  Lower  3Iud,  2.7  feet;  Sand  Bar, 4  feet. 
Occocpian  l>ar  does  not  appear  to  have  been  in  existence.  A  narrow 
channel  had  been  dredged  by  the  citiz(^ns  at  the  Upper  Mud,  having  a 
dcptli  of  0  feet.  In  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  August  11, 18S8,  a  new  survey  was  made  in  1889,  and  the 
condition  of  the  several  bars  found  as  follows: 

Lower  ]Mud,  about  .'>.5  miles  below  Occoquan.  This  bar  is  about  4,000 
feet  long  and  had  a  ruling  depth  of  about  .'^  feet.  The  former  dredged 
channel  had  tilled  in. 

T -piM'r  Mud,  about  2.25  miles  below  Occoquan.  The  channel  dredged 
in  1874-75  was  found  to  have  maintained  its  original  dimensions,  being 
about  50  feet  wide  and  from  5  to  G  feet  deep. 

Sand  l>ar,  about  onc^  half  mih»  below  Occoquan.  The  former  dredged 
channel  liad  tilled  in,  the  least  dei)th  being  4.2  feet. 

Occoquan  Uar,  a  short  bar  oi)posite  Occoquan.  The  channe]  dredged 
here  had  tilled  in,  and  the  least  depth  was  4  feet. 

The  ])roJcct  foi'  the  new  improvement  comprises  the  dredging  of 
channels  0  feet  deep  and  from  100  to  150  feet  wide  through  the  bars, 
with  the  constnurtion  of  such  dikes  as  may  be  required  to  maintain  the 

*  In  the  annnal  report  for  18H3  tlio  halancc  available  for  this  improvement  was 
iiK'liuled  in  the  statement  lor  Potomac  Kiver. 
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deptib  secured  by  dredging.  The  first  appropriation  for  the  new  work 
was  made  September  19,  1890.  At  the  close  of  the  fiscal  year  ending 
June  30, 1893,  $12,506.32  had  been  expended.  At  that  date  a  channel 
6  feet  deep  and  from  100  to  150  feet  wide  had  been  dredged  through  the 
Lower  Mud.  A  part  of  the  channel  at  the  Upper  Mud  had  been  deep- 
ened to  6  feet  and  widened  to  100  feet.  A  width  of  100  feet  and  a 
depth  of  C  feet  had  been  secured  at  the  Sand  Bar.  A  channel  8  feet 
deep  and  100  feet  wide  had  been  dredged  through  Oecoquan  Bar,  and 
the  dike  at  Oecoquan  Bar  had  been  nearly  completed. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
has  resulted  in  the  completion  of  1,350  linear  feet  in  all  of  the  channel 
of  the  Upper  Mud  tb  the  required  dimensions  of  100  feet  in  width  and 
6  feet  in  depth. 

Jnly  1, 1893,  balance  unexpended $2, 493.  68 

Jane  3<),  1894,  amount  expended  during  fiscal  year 1, 926.  98 

July  1, 1894,  balance  unexpended 566.  70 

Amount  appropriated  by  act  of  August  17, 1894 5,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 566. 70 


Amount  (estimated)  req aired  for  completion  of  existing  project 25,  000. 00 

Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  June30,1896    25,  000.  00 
Submitted  in  comphance  with  requirements  of  sections  2  of  river  nud 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  3.) 

4.  Aquia  Creek^  Virginia. — Aquia  Creek  is  a  tributary  of  the  Potomac 
River,  which  it  enters  about  41  miles  below  Washington,  D.  C.  The 
stream  is  about  7  miles  long,  and  in  1872  its  navi<?ation  was  chiefly 
obstructed  by  shoals  between  the  mouth  and  the  *' Narrows,"  4.5  miles 
above.  Here  the  creek  takes  the  character  of  a  wide  bay,  from  1,000 
to  0,000  feet  wide,  while  the  depth  of  water  ranged  from  2  to  4  feet  over 
an  almost  continuous  shoal  of  soft  mud.  Above  the  "Narrows"  the 
creek  is  from  60  to  200  feet  wide,  with  a  depth  of  from  2  to  17  feet,  the 
shoaler  x>ortions  being  near  the  head  of  navigation.  The  stream  is 
crossed  by  a  bridge  of  the  Eichmond,  Fredericksburg  and  Potomac 
Railroad,  about  3  miles  above  the  mouth,  the  draw  of  the  bridge  being 
but  28  feet  wide. 

From  1872  to  1878  appropriations  amounting  to  $10,000  were  made 
by  Congress,  and  the  navigation  improved  by  dredging  a  channel  from 
40  to  50  feet  wide,  and  from  4  to  5  feet  deep,  through  the  shoaler  parts 
of  the  creek,  chiefly  above  the  railroad  bridge. 

A  new  survey  of  the  creek  was  provided  for  in  the  river  and  harbor  act 
of  August  11,  1888,  and  was  made  in  1889.  The  channel  dredged  from 
1872  to  1878  was  found  to  have  maintained  its  dimensions  between  the 
railroad  bridge  and  the  "  Narrows,"  but  at  other  places  it  had  filled  in. 
The  general  depth  of  water  in  the  creek  remained  substantially  as  in 
1872.  Estimates  for  improving  the  navigation  were  submitted  Janu- 
ary 18,  1890,  and  an  appropriation  of  $10,000  made  by  the  river  and 
harbor  act  of  September  19,  1890. 

The  project  for  the  Improvement,  approved  December  4,  1890,  pro- 
poses a  channel  80  feet  wide  and  6  feet  deep,  dredged  through  the 
shoals  where  less  than  6  feet  is  found  between  the  mouth  of  the  creek 
and  the  "  Narrows." 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  $10,014.25  had 
been  expended.    A  channel  80  feet  wide  and  6  feet  deep  had  then  been 
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(See  Appendix  .1  4,1 

5.  Komini  €'■<■<>..  '' 
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he  carried  to  Nomini  J'  1 1 

Ttie  original  pi'ujeol  i" 
for  dr«d^nga  cIiiLiincI  i 
The  project  was  UioilllU' 
and  Agaui  in  1SS5  br  nn  < 
tliermodiflnatioij    >  . 
parallel  to  tlic  >i'i 
feet.    Tbetotiil'- 
tlic  olose  of  w<>  ' 
deep  bad  befu  i 
work  from  1»^^' 
dcposttHofnaiii]. 
on  the  westerly  ■ : 
the  dejitlisboin- 

Uiiriiin  the  (isr 
flide  of  White  l'<i' 
ino  feet,  uiid  11m 
Point  to  check  fi. 

No  work  wa^  '  I  ■ 

UplE)  tlie   llnM 

had  been  expciiu  - 
White  Point  ^^-A- 
1894,  205  linesit  . 
total  of  4fi3  Untn i 


Jnlyl.lRTM.  halauc 
Atnoiint  apijiropri.)! 
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{Amount  (estimated)  required  for  completiou  of  existing  project $15, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  ^ear  endmg  J  uue  30, 1896    15, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  5.) 

• 

6,  Lower  Machodoc  Creeks  Virginia. — Lower  Machodoo  Creek  is  a 
trilmtary  of  the  Potomac  River,  which  it  enters  on  the  right  about  85 
miles  below  Washington,  D.  C.  It  has  a  navigable  length  of  about 
4  miles,  and  the  lower  part  of  the  stream  affords  a  good  harbor  for 
vessels  drawing  12  feet  or  less.  In  1892  navigation  was  obstructed 
by  a  bar  at  the  "Narrows"  2  miles  above  the  mouth,  over  which  but 
4  feet  could  be  carried  at  low  tide.  After  passing  the  bar  depths  of 
from  10  to  14  feet  are  found,  gradually  diminishing,  however,  to  about 
6  feet  at  Drum  Bay,  the  head  of  navigation. 

The  project  for  the  improvement,  based  on  the  survey  of  1892,  made 
subsequent  to  the  appropriation  of  July  13  of  that  year,  provides  for 
dredging  a  channel  9  feet  deep  and  150  feet  wide  through  the  bar  at 
the  "  Narrows,''  at  an  estimated  cost  of  $15,000. 

The  first  appropriation  for  the  improvement  was  made  July  13, 1892, 
the  amount  being  $3,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1893,  $227.65  had  been 
expended.  A  survey  of  the  bar  had  been  made  and  dredging  com- 
inence<l. 

During  the  fiscal  year  ending  June  30,  1894,  the  dredging  of  the 
channel  through  Narrows  Bar  was  continued  as  far  as  the  available 
fdnds  would  permit,  and  a  channel  6  feet  deep  and  150  feet  wide 
secured  through  the  bar. 

July  1,  1893,  balance  unexpended $2, 772. 35 

Jane  30,  18S4,  amount  expended  during  fiscal  year 2, 635. 74 

July  1,  1894,  balance  unexpended 136. 61 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 136. 61 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  6.) 

7.  Patuxent  River,  Maryland. — The  present  head  of  navigation  on  the 
Patnxent  River  is  Bristol,  Md.,  about  46  miles  above  the  mouth.  Prior 
to  the  commencement  of  the  improvement  navigation  below  Bristol  was 
obstructed  by  two  mud  bars;  (1)  Swann  Point  Bar,  about  43  miles  above 
the  mouth,  having  a  least  depth  of  7.8  feet,  and  (2)  Bristol  Bar,  at 
Bristol,  having  least  depths  in  front  of  the  two  wharves  of  7.6  and  4.2 
feet.  Two  other  bars  below,  viz.  Pope  Shoal  (24  miles  above  the  mouth) 
and  Warren  Reach  Bar  (34  miles  above  the  mouth),  were  mentioned  in 
the  report  of  the  preliminary  examination  as  worthy  of  survey,  but 
they  offer  no  obstruction  to  the  present  standard  of  navigation. 

The  original  project  was  adopted  in  1888,  and  contemplated  dredging 
a  cut  200  feet  wide  and  from  12  to  13  feet  deep  through  Swann  Point 
Bar  and  Bristol  Bar,  so  as  to  secure  a  permanent  channel  about  100  feet 
wide  and  12  feet  deep  at  low  tide.  This  project  was  modified  in  1890, 
so  as  to  provide  for  a  channel  120  feet  wide  and  12  feet  deep  (then 
already  dredged)  at  Bristol  Bar,  and  a  channel  100  feet  wide  and  9  feet 
deep  at  Swann  Point  Bar ;  these  last-named  dimensionss  being  regarded 
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as  sufficient  lor  the  present  and  immediate  prospective  demands  of 
commerce. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893, 810,114.13  had 
been  expended.  A  channel,  120  feet  wide  12  feet  deep  and  794  feet 
Ion*;:,  had  been  dredged  at  Bristol  Bar,  and  a  channel  9  feet  deep,  about 
100  feet  Avide  and  about  2,250  feet  long,  through  Swaun  Point  Bar. 

A  survey  of  these  two  bars,  made  in  June,  1894,  shows  that  the  pres- 
ent dimensions  of  channel  are  sufficient  for  the  navigation  of  the  river, 
and  no  further  appropriations  are  recommended. 

July  1.  'i>^9'X  balanco  nnoxpeiidod $855^  87 

Juiie  oO,  1894,  uiuouiit  expoiuled  during  liscal  year 473. 17 

July  1, 1894,  balanco  unexpended 382.70 

(See  Appendix  J  7.) 

8,  Rapjyahannoclc  River^  Virginia. — The  obstructions  to  navigation  of 
the  Jiappahaiinock  IJivor  before  improvement  were  nine  bars  between 
Ta])paliannock,  41  miles  above  the  mouth,  and  Fredericksburg,  106 
miles  above  the  mouth,  over  which  the  ruling  depths  were  from  4  to 
10.5  feet.  The  chief  obstructions  were  in  the  12.5  miles  of  river  below 
Fredericksburg,  where  seven  of  the  bars  are  found.  Of  these  bars^ 
Fredericksburg  Bar,  with  a  least  depth  of  4  feet,  and  Spottswood  Bar, 
4  miles  below  Fredericksburg,  with  a  least  depth  of  6  feet,  caused  the 
most  delay  to  steamboats  and  vessels. 

The  original  project  adopted  in  1871  proposed  a  channel  10  feet  deep 
and  100  feet  Avide  through  all  the  bars.  This  was  modified  in  1879  by 
increasing  the  dimensions  of  the  channel  between  Port  Royal  and 
Tappahaiinock  to  15  feet  in  depth  and  200  feet  in  width,  to  accommodate 
the  larger  class  of  vessels. 

ITp  to  June  30,  1803,  890,500  had  been  expended  on  the  original 
projc(*t  and  8120,231.27  on  the  modified  project,  making  a  total  of 
8210,731.27,  and  depths  of  from  8.4  to  9.5  feet  secured  through  the 
bars  between  Fredericksburg  and  Port  Koyal  by  dredging  and  the 
construction  of  dikes.  Wrecks  and  snags  obstructing  navigation 
had  also  been  removed. 

During  the  liscal  year  ending  June  30,  1894,  $11,403.41  has  been 
expended.  The  channel  througli  Fredericksburg  Bar,  which  was  in 
l)rogrcss  on  June  30,  1803,  has  been  redredged  as  far  as  the  available 
funds  would  i)ermit.  A  channel  100  feet  wide  and  10  feet  deep  was 
dredged  lor  a  distance  of  2,500  feet,  while  for  a  farther  distance  of 
2,200  feet  a  width  of  07  feet  and  a  depth  of  10  feet  were  secured.  The 
material  deposited  behind  the  dikes  at  this  bar  has  been  protected  by 
brush  fences  from  erosion  during  freshets. 

As  each  recurring  freshet  brings  additional  deposits  of  sand  and  silt 
into  the  river,  the  ollicer  in  charge  recommends  an  annual  appropria- 
tion of  87,500  for  the  maintenance  of  the  improvement. 

July  1,  1803,  balance  unexi)end<'d $14,768.  73 

Junt;  30,  1891,  amount  expended  during  fiscal  year 11,403.41 

.Tulv  1,  1891,  halanco  nnoxpend«'d 3,365.32 

July  1,  ISiM,  outstanding  liabilities •1,929.00 

July  1,  1801,  balance  available 1,436.32 

Amount  appropriate<l  by  act  of  August  17,  18i>4 ^ 10, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1805 11,436.32 

*  $1,916.97  due  on  <rontract  witli  George  K.  Ward,  dated  April  5,  1889. 


2    • 
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Amount  (estimated)  required  for  completion  of  existinj]^  project $137, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  8.) 

9.  Urbana  Creek,  Virginia. — Urban  a  Creek  is  a  tributary  of  the 
Bappahannock  Kiver,  which  it  enters  16  miles  above  the  mouth. 
Before  improvement  navigation  was  obstructed  by  a  bar  outside  the 
mouth,  over  whi^h  but  G.5  feet  could  be  carried,  and  a  shoal  within  the 
creek  having  a  least  depth  of  7  feet. 

The  original  project,  adopted  in  1879,  provided  for  dredging  a  channel 
160  feet  wide  and  10  feet  deep  through  the  outer  bar.  This  project 
was  extended  in  1883  so  as  to  include  dredging  to  10  feet  through  a 
shoal  within  the  creek  near  the  town  of  Urbana. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $22,206.48 
had  been  expended.  The  channel  through  the  outer  bar  had  been 
dredged  to  a  depth  of  10  feet  and  a  width  of  140  feet,  but  owing  to  the 
aetion  of  storms  the  width  had  decreased  from  sand  filling  to  110  and 
shoaled  to  depths  of  from  8J  to  9^  feet.  It  was  therefore  necessary  to 
redredge  the  channel  in  order  to  maintain  the  standard  of  navigation. 
This  work  was  in  progress  on  June  30,  1893. 

A  channel  had  also  been  dredged  through  the  shoal  within  the  creek 
from  80  to  170  feet  wide  and  10  feet  deep,  and  dikes  and  jetties  had 
beeii  built  along  the  sand  spit  to  check  the  movement  of  the  sand, 
which  tends  to  close  the  natural  channel  at  the  end  of  the  spit.  This 
channel  was  widened  70  feet  by  dredging  oft'  the  end  of  the  sand  spit. 
The  depth  made  was  10  feet  at  low  tide. 

During  the  fiscal  year  ending  June  30,  1894,  the  redredging  of  the 
outer  channel  has  been  completed  as  far  as  the  funds  would  permit, 
and  a  channel  10  feet  deep  and  120  feet  wide  has  been  secured  through 
the  bar. 

July  1, 1893,  balance  unexpended $2,293.52 

June  30,  1894,  amount  expended  during  fiscal  year 2, 277. 63 

July  1,  1894,  balance  unexpended 15. 89 

Amount  appropriated  by  act  of  August  17,  1894 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 015. 89 


i  Amount  (estimated)  required  for  completion  of  existing  project 7, 080.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896      7,  080. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  9.) 

10,  YorJc  River,  Virginia. — The  Pamunkey  and  Mattaponi  rivers 
unite  at  West  Point,  Va.,  to  form  the  York  liiver,  which  is  41  miles  iu 
length  and  empties  into  Chesapeake  Bay  about  IG  miles  above  Old 
Point,  Va.  Prior  to  the  commencement  of  the  improvement  naviga- 
tion was  obstructed  by  Potopotank  Bar,  9  miles  below  West  Poiut,  on 
which  the  ruling  depth  was  18.5  feet;  by  West  Poiut  Bar,  extending 
abont  2  miles  below  West  Point,  and  having  a  ruling  depth  of  15.5 
feet,  and  by  shoal  water  in  front  of  the  West  Point  wharves,  at  the 
mouth  of  the  Pamunkey. 

The  original  project  provided  for  a  channel  22  feet  deep  and  200  feet 
wide  through  these  bars,  with  an  increased  width  at  the  wharves.  In 
18S4  the  proposed  channel  width  was  increased  to  400  feet,  and  in  1887 
the  project  was  amended  so  as  to  include  the  construction  of  a  dike 
along  the  flats  on  the  right  of  the  channel  to  contract  the  waterway 
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and  maintain  the  depth  dredged,  which  had  decreased  from  continned 
silting. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $148,277.60 
had  been  expended  in  the  following  work:  A  channel  105  feet  wide 
and  22  feet  deep  was  dredged  in  1880-'81  through  Potopotank  Bar, 
which  had,  however,  shoaled  in  1890  to  20.8  feet.  A  channel  22  feet 
deep  and  from  161  to  257  feet  wide,  with  a  center  cut  24  feet  deep  and 
40  feet  wide,  had  been  dredged  at  West  Point  Bar  below  the  wharves, 
but  this  channel  has  shoaled  to  such  an  extent  that  mucli  redredging 
has  been  necessary.  The  channel  in  front  of  the  West  Point  wharves 
has  been  dredged  to  a  width  of  160  feet  and  a  depth  of  22  feet,  the 
length  being  2,700  feet.  The  construction  of  the  dike  at  West  Point 
Bar  had  been  commenced. 

During  the  fiscal  year  ending  June  30, 1894,  7,639  linear  feetof  sheet- 
pile  dike  has  been  built  at  West  Point  Bar. 

July  1, 1S93,  halnnco  nnexpended $46, 472. 40 

June  30, 1894,  amount  expouded  during  fiscal  year 35, 822. 88 

July  1, 1894,  balance  unexpended 9,649.62 

July  1, 1894,  outstandinjjc  liabilities $50.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 5, 330. 42 

5, 380. 42 

July  1,1894,  l>alance  available 4,2()9. 10 

Amount  ajipropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 24, 269. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 95,050.00 
A  tklikllll  f  fll  <l  f  /til  VI   1kA-|'\T«/\fl'f  O  KItT  A'V-I^An/l  A/1    i  ft  4lU/»n1  TTAOT*  Aii^lin  rr    lllTtA  QA     IQQA  OK     f)Kl\     i)i% 

(See  Appendix  J  10.) 

IJ.  Mattaponi  Rivvrj  Mrginia. — The  Mattaponi  River  is  navigable  for 
small  steamers  from  its  mouth,  at  West  Point,  Va.,  to  Ayletts,  Va.,  a 
distance  of  about  52  miles,  and  can  be  made  navigable  for  barges  for 
about  2G  miles  above  Ayletts  to  ]Munday  bridge.  The  obstructions  to 
5.0-foot  navigation  are  five  bars  below  Ayletts,  having  ruling  depths  of 
from  2.5  to  t^.G  feet,  and  wrecks,  snags,  logs,  and  overhanging  trees. 

There  were  eight  bars  reported  above  Ayletts,  but  iio  improvement 
of  tliom  is  proposed. 

The  approved  project  ado]^ted  in  1880  provides  for  a  channel  40  feet 
wide  and  5.5  feet  deei)  through  the  bars  below  Ayletts  and  the  removal 
of  h)gs,  snags,  overhanging  trees,  wrecks,  etc.,  as  far  up  as  Mnnday 
bridge.  The  river  and  liarbor  act  of  July  13, 1892,  directed  the  expend- 
iture of  §1,500  in  imiu'oveinentof  the  river  between  Ayletts  and  Guinea 
bridge,  near  ^lilford  Station,  on  the  Kichmond,  Fredericksburg  and 
Potomac  Kailrond. 

L'p  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $20,008^ 
had  been  expended  in  removing  snags,  wrecks,  logs,  and  other  obstruc- 
tions between  Robinson  J5ar  and  Munday  bridge,  a  distance  of  34  mileSi 
in  building  2,220  linear  feet  of  dike  at  Kobinson  Bar,  and  the  con- 
struction of  the  plant  necessary  for  these  operations. 

During  the  fiscal  year  ending  June  30,  1804,  the  removal  of  snags 
was  continued  under  the  appropriation  of  84,000  made  July  13,  ISfe, 

Owing  to  the  shoal  water  found,  only  a  small  part  of  the  work  above 
Ayletts  could  be  done. 
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July  1,  1893,  balance  unexpended $3, 201. 70 

June  30,  18fl4,  amount  expended  during  fiscal  year 866. 81 

July  1,  1894,  balance  unexpended 2, 334. 89 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 334. 89 

'Amount  (estimated)  required  for  completion  of  existing  project 44, 800. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  section^  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  11.) 

12.  Pamunkey  River,  Virginia. — The  Pamunkey  River  lias  a  naviga- 
ble length  of  59  miles,  and  empties  into  the  York  River  at  West  Point, 
Va.  Navigation  was  originally  obstructed  by  five  bars  in  the  upper 
part  of  the  river,  and  by  snags,  logs,  and  overhanging  trees. 

Tlie  project  was  adopted  in  1880  and  amended  in  1885,  and  provides 
for  channels  100  feet  wide  and  7  feet  deep  through  Spring  Bar  and 
Skidmore  Bar,  or  to  a  distance  of  47  miles  above  West  Point,  and 
channels  40  feet  wide  and  from  3  to  5  feet  deep  through  the  bars  above, 
together  with  the  removal  of  logs,  wrecks,  snags,  and  overhanging 
trees. 

The  amount  expended  to  June  30, 1893,  was  $18,500.  Snags,  logs, 
and  overhanging  trees  had  then  several  times  been  removed  from  22.5 
miles  of  the  river  between  Garlick  Ferry  and  Hanovertown;  dikes  had 
been  built  at  Spring  Bar  and  Skidmore  Bar,  and  a  channel  95  feet 
wide  and  from  6  to  7  feet  deep  had  been  dredged  through  Skidmore 
Bar.  The  plant  necessary  for  snagging  operations,  pile-driving,  etc., 
had  been  constructed,  being  paid  for  in  part  from  appropriations  for 
this  river. 

During  the  fiscal  year  ending  June  30,  1894,  snags,  logs,  and  simi- 
lar obstructions  were  again  removed  between  White  House  and  Han- 
overtown, a  distance  of  30  miles. 

July  1, 1893,  balance  unexpended $3, 000. 00 

June  SO,  1894,  amount  expended  during  fiscal  year 381. 02 

July  1, 1894,  balance  unexpended 2, 618. 98 

Amount  appropriated  by  act  of  August  17, 1894 2, 000. 00 

Axnount  available  for  fiscal  year  ending  June  30, 1895 4, 618. 98 


{Amount  (estimated)  required  for  completion  of  existing  project 5,000.00 
Amounttbat  canbeproHtably  expended  in  fiscal  year  ending  June  30, 1896      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  J  12.) 

13.  Removing  simlen  ves^el^  or  craft  obstructing  or  endangering  navi- 
gation.— The  wreck  of  the  schooner  Samuel  W.  Thomas,  in  St.  Georges 
Hiver,  Maryland,  was  reported  on  October  4,  189*5,  as  an  obstruction  to 
navigation.  The  usual  notice  of  thirty  days  to  persons  interested  was 
published  and  proposals  for  removing  the  wreck  opened  December  9, 
1893.  A  contract  for  the  work  was  entered  into  for  the  sum  of  $323, 
and  the  wreck  successfully  removed  December  28-31,  1893.  The  total 
expenditure  was  $498.79. 

The  steamer  W.  W.  Coit  was  burned  in  the  Washington  Channel  of 
tlie  Potomac  Kiver,  November  5,  1893,  and  sank  soon  after,  becoming  a 
dangerous  obstruction  to  navigation.  After  the  usual  notice  of  thirty 
days  to  parties  interested,  proposals  were  opened  for  removing  the  wreck 
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on  Janaary  2,  1894.  A  contract  for  the  work  was  entered  into  Janu- 
ary 9,  1894,  for  the  sum  of  $1,137,  and  the  removal  of  the  wreck  was 
completed  June  21, 1894.    The  total  expenditure  was  $1,41&98. 

(See  Api>endix  J  13.) 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    SOUTHBASTERN    VIB" 
GINIA  AND  NOBTHEASTERN  NORTH  GABOLINA. 

This  district  was  in  the  charge  of  Capt.  Edward  Burr,  Gori>8  of 
Engineers;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of 
Engineers. 

i.  Harbor  of  Norfolk  and  its  approaches^  Virginia^ — In  1877,  previous 
to  the  commencement  of  the  present  improvement,  the  harbor  of  Nor- 
folk was  obstructed  by  shoals  at  the  mouths  of  the  Eastern  and  South- 
ern branches,  the  shoal  in  the  Eastern  Branch  being  about  one-third 
of  a  mile  long,  with  a  low-water  depth  of  15  to  16  feet^  and  the  shoal 
in  the  Southern  Branch  being  short  and  with  a  depth  of  22  to  23  feet. 

The  approaches  to  the  harbor  were  obstructed  by  shoals  at  Sewalls 
Point,  3  miles  long,  with  a  low-water  depth  of  20  feet,  and  at  the  mouth 
of  the  Western  liranch  1  mile  long,  with  a  low-water  depth  of  19  feet. 
The  depths  on  these  shoals  and  the  widths  of  the  channels,  particu- 
larly in  the  inner  harbor  where  encroached  ui)on  by  the  Portsmouth 
and'  Berkley  flats,  were  insufficent  for  the  requirements  of  the  port. 

The  plan  of  improvement  adopted  in  1878  was  to  deepen  and  widen 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along  Ports- 
mouth and  Berkley  tlats  in  the  harbor  ))roper,  and  to  improve  the 
approaches  to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25 
feet  dee])  at  ordinary  low  water  through  the  shoals  at  Sewidls  Point 
and  at  the  mouth  of  the  Western  Branch. 

The  reviseil  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel, 
not  less  than  500  i'eet  wide  and  2r}  feet  deep  at  ordinary  low  water,  fi*om 
the  dee])  water  in  nam])ton  Koads  to  Norfolk  and  the  United  States  navy- 
yard  on  the  Southern  Uraneh,  and  also  to  dredge  a  channel  in  the  Eastern 
Bran<'li  not  less  than  22  feet  deep  at  ordinary  low  water,  with  a  width 
of  700  feet  at  its  mouth  and  of  not  less  than  300  feet  at  the  Norfolk 
and  Western  Bailroad  bridge;  (2)  to  ultimately  dredge  the  entire  area 
bounded  bylines  parallel  to  and  75  feet  from  the  port-warden  lines  to  a 
depth  not  less  than  25  iVet  from  Fort  Norfolk  to  the  United  States  usvj- 
yard  and  not  less  than  22  feet  from  the  mouth  of  the  Eastern  Branch 
to  (Dam])ostella  bridge,  and  to  build  a  bulkhead  at  Berkley  flats. 

To  the  project  of  1885  there  was  added  in  1800,  the  dredging  of  an 
aneliorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  notless 
than  25  feet  at  ordinary  low  water,  at  an  estimated  cost  of  $150,000, 
whi(!li  amount  was  added  to  the  original  estimate. 

Witli  slij»ht  modifications  all  o])erations  have  been  conducted  in 
accordance  with  the  ado])ted  ]>rqjeets. 

The  amount  expended  on  this  improvement  to  June  30, 1893,  was 
$743,011.07,  from  which  resulted  a  channel,  not  less  than  500  feet  wide 
and  25  feet  dee])  at  ordinary  low  water,  from  IIam]>ton  Boads  to  Nor- 
folk Harbor,  a  channel  of  the  same  de])th  and  fnmi  400  feet  to  660  feet 
wide  in  the  Southern  Branch  to  the  United  States  navy-yard,  and  a 
channel  not  less  than  22  leet  deej)  at  ordinary  low  water  and  from  600 
feet  to  1 ,050  feet  wide  in  thc^  Eastern  Branch  to  the  Norfolk  and  Western 
Kail  road  bridge. 

The  channels  thus  dredged  Avere  in  good  condition,  with  the  excep- 
tion  of  the  bars  at  Sewalls  Point  and   Lajubert   Point.    Examina- 
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turns  made  in  AnguBt,  1893,  show  shoal  spots  liaving  from  23^  to  24  feet 
on  the  former,  and  cousiderable  shoaling  on  the  eastern  side  of  the 
dredged  channel  through  the  latter. 

One  hundred  and  fifty  thousand  dollars  was  appropriated  for  this 
improvement  by  act  of  July  13, 1892,  and  a  contract  was  made  with  the 
Morris  aud  CumiugsDredgingCompany  of  New  York,  N.  Y.,  to  remove 
about  1,000,000  cubic  yards  of  material,  the  contract  to  be  completed 
by  l>ecember  31, 1893. 

Dredging  was  commenced  under  this  contract  in  November,  1892, 
and  by  June  30, 1893, 917,170  cubic  yards  of  material  had  been  removed 
and  redeposited  on  Willoughby  Bank,  to  the  eastward  of  tlie  Ripraps, 
in  Hampton  Roads.  During  the  past  fiscal  year  50,131  cubic  yards  of 
material  were  excavated  from  the  anchorage  at  the  mouth  of  the 
Western  Branch.  The  contract  was  completed  July  31, 1893,  the  total 
amount  of  material  excavated  being  973,301  cubic  yards. 

The  dredging  at  the  mouth  of  the  Western  Branch  added  2.5  acres 
to  the  proiK)sed  anchorage,  with  a  depth  of  not  less  than  25  feet  at 
ordinary  low  water,  excepting  over  a  number  of  old  wrecks  that  were 
uncovered  by  the  dredging  and  have  not  yet  been  removed.  As  the 
result  of  the  past  operations,  58.5  acres  of  the  proyiosed  anchorage  had 
been  dredged  and  17  acres  reciuiring  no  dredging  has  been  made 
available. 

The  expenditures  dui*iug  the  fiscal  year  amounted  to  $38,410.74,  and 
were  applied  to  payments  on  contract,  repairs  to  plant,  office,  and 
operating  expenses,  etc. 

July  1,  1893,  balance  unexpended $41,  456. 43 

June  90,  1^4,  amount  expended  during  fiscal  year 38,  4 16.  74 

Jfjy  1,  1894,  balance  unexpended 3,039.69 

Amonnt  apppopriatwl  by  act  of  AngiiBt  17,  1894 100,000.00 

Amouut  available  for  fiscal  year  ending  J  une  30,  1895 103,  039. 69 

{Amocmt  (estimated)  required  for  completion  of  existing  project 156, 744. 56 
AiDOiintthatcanbeprofitablyexpendediniiscalyeareiidiug  Juue30,1896  156,  744. 56 
Sabmitted  in  compliance  ^rith  requirements  of  sections  2  of  river  and 
harboractsof  1866  and  1867and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  1.) 

2.  Approach  to  Xorfolk  Harbor  and  the  United  States  {Xor/olJx)  navy- 
yard  between  Lambert  Point  and  Fort  Norfolk, — In  its  original  condi- 
tion this  portion  of  the  approach  to  Norfolk  Harbor  was  obstructed  by 
a  shoal  at  the  month  of  the  Western  Branch,  about  1  mile  long,  with  a 
de|>th  of  19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  through  this  shoal  a  channel  500 
leet  wide,  with  a  depth  of  not  less  than  25  feet  at  ordinary  low  water. 

The  revised  project  of  1880  is  (1)  to  secure  a  channel  not  less  than 
500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  Lambert 
Point  to  Fort  Norfolk  by  the  construction  of  a  dike,  and  by  dredging, 
and  (2)  to  ultimately  widen  this  channel  to  within  75  feet  of  a  straight 
line  drawn  from  Fort  Norfolk  to  the  deep  Avater  off  Lambert  Point, 
G,800  feet  of  which  is  the  proposed  port-warden  line,  making  the  chan- 
nel at  least  700  feet  wide. 

The  amount  expended  on  this  improvement  between  July  5,  1884, 
and  June  30,  1893,  was  $197,593.75,  from  whieh  resulted  a  cliannel 
between  Lambert  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet 
deep  at  ordinary  low  water,  and  a  channel  of  the  same  depth  and  GOO 
feet  wide  from  deep  water  off  Lambert  Point  to  the  i)ort- warden  line. 
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There  were  uo  expenditures  during  the  fiscal  year  ending  June  30, 
1894,  for  this  improvement. 

The  project  of  1886  has  been  completed  with  the  exception  of  the 
dike.    The  survey  of  1889  and  examinations  of  April,  1890,  and  May, 

1891,  did  not  show  any  shoaling  of  the  dredged  channel.  A  survey 
made  in  May,  1892,  showed  a  shoaling  on  the  eastern  side  of  the  chan- 
nel, thought  not  to  be  due  to  natural  causes,  and  a  resurvey  in  August, 

1892,  shows  a  further  shoaling,  and  partially  confirms  this  view.  It  is 
not  thought  that  the  proposed  dike  will  be  necessary  for  the  mainte- 
nance of  this  chiinnel.  To  maintain  the  projected  depth,  redredging  of 
a  portion  of  the  channel  will  soon  be  necessary,  but  it  can  be  provided 
for  out  of  the  fund  s  for  improving  harbor  at  Norfolk  and  its  approaches, 
Virginia,  and  nofurtlier  appropriation  will  be  required  for  this  project 
at  present. 

(See  Appendix  K  2.) 

3,  Narisemond  River,  Virginia. — This  river  is  one  of  the  important 
tributaries  of  Hampton  Koads,  Virginia,  and  is  navigable  at  high  water 
for  vessels  drawing  1 1  feet  as  far  as  the  city  of  Suffolk,  16  miles  from 
its  mouth. 

Five  railroads,  two  of  which  terminate  at  this  place,  put  this  city  in 
communication  with  the  South  and  West,  and  two  lines  of  steamers 
run  between  it  and  Norfolk  and  Baltimore. 

In  1872,  before  any  improvement  was  undertaken,  the  navigable 
channel  of  the  Nansemond  Kiver  was  5  feet  deep  at  low  water,  and  was 
much  obstructed  by  wrecks,  snags,  etc. 

Between  187.'3  and  1 878  the  Government  dredged  thechannel,  wtferever 
necessary,  8  feet  deep  at  low  water,  from  Suffolk  to  Hampton  Roads,  at 
a  cost  of  $37,000.  This  depth  not  being  sufficient  to  meet  the  demands 
of  its  growing  commerce,  in  obedience  to  the  requirements  of  the  river 
and  harbor  act  of  August  5,  188(>,  an  examination  and  survey  of  the 
river  were  made  to  d(^termine  what  other  improvement  was  necessary* 

The  plan  of  inii>rovem(*nt  then  proposed  and  since  adopted  ia  to 
secure  a  channel  not  less  than  KM)  feet  wide  at  bottom,  12  feet  deep  at 
moan  low  water,  from  the  head  of  navigation  to  the  mouth  of  the  West- 
ern Branch,  5.37  miles,  including  a  turning  basin  200  feet  square,  300 
feet  below  Suffolk  bridge,  by  dredging  and  by  the  construction  of  spurs 
and  training  walls;  and  a  channel  of  like  deptli  ft*om  the  mouth  of  the 
Western  Branch  to  dee])  water  at  Town  Point,  200  feet  wide  at  bottom  at 
its  ui>perend,  and  gra<lnally  increasing  to  at  least  400  feet  at  its  lower 
end,  etc.,  the  total  estimated  cost  being,  in  round  numbers,  $152,500. 

The  amount  expended  in  the  i)resent  project  to  June  30,  1893,  was 
$2(),9()8.7ii,  which  was  applied  to  dredging  a  channel  80  feet  wide  and  12 
fe(4  deep,  at  ordinary  low  water,  through  Suffolk  Shoal  and  five  other 
shoals  betw(»en  Suffolk  and  a  point  .*^i  miles  below.  A  survey  made  in 
September,  18tKS,  shows  the  dre4lged  channel  to  be,  generally,  in  good 
condition.  It  also  shows  other  shoals  requiring  dredging  before  the  con- 
struction of  the  works  of  permanent  improvement  can  be  commenced* 

The  amount  expended  during  the  fiscal  year  was  $25.5(5,  and  was 
apphed  to  surveys,  othce,  and  incidental  expenses,  etc 

July  1,  1893,  balaiu'O  uiiex])eud(Ml $31.28 

Jiiue30,  1S04,  amount  expended  during  tiwcal  year 25.50 

July  1,  18*J1,  balance  unexi)ende<l 5.78 

Amount  apjiropriated  by  act  of  August  17.  IKH 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10, 005. 78 
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(Amount  (estimated)  required  for  completion  of  existing  project $112, 500. 00 
Amount  that  can  be  proH  tably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  und  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)eudix  K  3.) 

4,  Chickahominy  River y  Virginia. — This  river  is  one  of  the  principal 
tributaries  of  the  James  Eiver,  and  is  navigable  at  high  water  for  ves- 
sels drawing  12  feet  to  Binn  Bar,  2^  miles  below  Windsor  Shades.  The 
latter  place  is  the  head  of  navigation,  and  is  25  miles  from  the  mouth 
of  the  river. 

Previous  to  any  improvement,  the  channel  from  Binn  Bar  to  Wind- 
sor Shades  was  obstructed  by  several  shoals,  ^vith  a  depth  of  4  to  5 
feet  at  low  water,  and  the  entrance  to  the  river  was  obstructed  by  a  bar. 

The  present  project  of  improvement  is  to  dredge  a  channel  from  100 
to  150  feet  wide,  and  not  less  than  8  feet  deep  at  low  water,  through  the 
shoals  near  the  head  of  navigation,  and  a  channel  200  feet  wide  and 
14  to  15  feet  deep  at  low  water,  through  the  bar  at  the  entrance.  The 
rise  of  the  tide  is  about  3  feet. 

The  amount  expended  on  the  present  project  to  June  30, 1893,  wa« 
82:5,827.71.  The  channel  through  the  bar  at  the  entrance  to  the  river 
has  been  dredged  to  the  pr<»jected  dimensions.  The  channel  through 
the  shoals  between  Binn  Bar  and  Windsor  Shades  has  been  dredged 
to  not  less  than  8  feet  deep  at  low  water,  and  to  a  width  of  60  feet, 
excepting  a  part  of  Windsor  Shades  Bar,  where  the  width  is  40  feet. 

Five  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13, 1892,  and  a  contract  was  made  with  Chester  T.  Caler,  of 
Norfolk,  Va.,  to  do  the  required  dredging,  the  work  to  be  completed  by 
April  30, 1894.  The  contractor  failed  to  begin  work  before  the  expira- 
tion of  the  time  named  and,  upon  his  application,  an  extension  of  sixty 
clays  of  the  time  of  completion  was  granted  him.  Work  was  begun 
June  9, 1894,  and  the  contract  had  not  been  completed  at  the  end  of 
the  fiscal  year. 

Seventeen  thousand  four  hundred  and  forty-six  cubic  yards  of  mate 
rial  was  removed,  and  redeposited  by  dumping  from  scows,  in  accord- 
ance with  the  terms  of  his  contract,  resulting  in  an  increase  of  the 
width  of  the  channel  at  Windsor  Shades  Bar  to  100  feet,  with  a  depth 
of  8  feet  at  ordinary  low  water. 

The  funds  available  for  the  present  contract  will  practically  com- 
plete the  present  project,  and  furnish  all  the  facilities  necessary  for  the 
transpoi-tation  interests  on  this  stream.  No  further  appropriations  are 
necessarv. 

The  amount  expended  during  the  fiscal  year  was  $2.20. 

July  1,  1893,  balance  unexpended $5, 172. 29 

June  ^,  1894,  amount  expended  during  tiscal  year 2. 20 

.July  1,  1894,  balance  unexpended 5, 170. 09 

July  1,  1894,  outstanding  liabilities $2,267.98 

Julv  1,  1894,  amount  covered  by  uncompleted  contracts 2,  432. 02 

4,  700. 00 

July  1,  1894,  balance  available 470.09 

(See  Appendix  K  4.) 

5.  Appomattox  River^  Virginia. — This  river  is  one  of  the  principal 
tributaries  of  the  James  River,  into  which  it  empties  at  City  Point,  Va. 
It  is  navigable  as  far  as  the  city  of  Petersburg,  about  11  miles  from  its 
month,  and  before  improvement  had  a  tortuous  channel,  obstructed  by 
sboals,  over  which  there  was  about  6^  feet  of  water  at  high  tide. 

The  project  for  this  improvement  was  adopted  in  1870,  and  provided 
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for  a  channel  CO  feet  wide  at  bottom,  and  12  feet  deep  at  ordinary  high 
water.  As  subsequently  modified,  the  project  is  to  provide  a  channel 
from  Petersburg  to  natural  deep  water  at  Point  of  Hocks,  80  feet  wide 
at  the  bottom  and  12  feet  deep  at  ordinary  high  water,  by  dredging, 
by  constructing  reguhiting  and  contracting  works,  and  by  making  a 
cut  ott'  called  Puddledock  Cut.  With  slight  modifications  of  details 
all  operations  have  been  conducted  in  accordance  with  this  project. 

This  stream  is  subject  irregularly  to  freshets,  by  which  large  quan- 
tities of  sand  are  brought  down  and  deposited  in  the  navigable  portion 
of  the  river.  The  currents  of  ordinary  stages  of  the  river  have  not  suf- 
licient  power  to  lemove  the  shoals  thus  formed,  and  the  sum  of  $10,000 
per  annum  iscstimated  as  required  for  their  removal  by  dredging,  and  for 
repairing  damages  to  contracting  and  regulating  works  by  freshets  and 
deterioration.  The  sums  appropriated  for  this  improvement  have  for 
many  years  been  but  little  in  excess  of  the  amount  required  for  the 
repairs  to  the  channel  and  the  works  already  constructed.  The  com- 
pletion of  the  i)ermanent  improvement  of  the  river  has  consequently 
dragged  beyond  all  reason,  and  the  apparent  cost  of  the  improvement 
has  been  much  in  excess  of  the  original  estimates,  while  the  actual 
amount  expended  in  accordance  with  these  estimates  has  been  but  a 
small  proportion  of  the  total  expenditures. 

The  amount  expended  by  the  United  States  on  this  improvement  to 
June  30,  181K5,  was  841G,G43.G;J. 

liy  1875  a  channel,  GO  feet  wide  and  12  feet  deep  at  ordinary  high 
watc^r,  had  been  secured  irom  Petersburg  to  Point  of  Hocks,  by  drcdfi:- 
ing  such  shoals  as  reciuired  it,  and  by  making  a  cut-oif  called  Puddledock 
Cut.  This  channel  was  subsequently  increased  in  width  to  80  feet, 
and  has  been  maintained  with  a  depth  of  11  to  12  feet  as  constantly 
as  possible  by  redredging  slioals  formed  by  freshets  and  by  construct- 
ing contriu'ting  and  regulating  works. 

The  redredging  of  shoals  formed  by  the  winter  and  spring  freshets  was 
begun  in  April,  1804.  The  dredged  channels  on  the  shoal  on  Magazine 
Bend  and  in  the  South  Channel,  below  (latlings  Landing,  have  been  ob- 
literated. The  shoal  at  the  Closure  Dike  shows  encouraging  signs  of 
improvement,  due  to  the  action  of  the  low  dam  constructed  behind  the 
dike,  and  it  is  hoped  that,  after  the  channel  is  well  opened,  no  further 
great  amount  of  dn^dging  will  be  necessary  on  this  shoal  in  the  future. 

The  total  amount  dredged  during  the  year  was  17,150  cubic  yards,  of 
which  4,000  cubic  yards  was  removed  from  Magazine  Bend,  1,050  cubic 
yards  from  the  shoal  at  the  Closure  Dike,  and  10,300  cubic  yards  from 
the  shoal  below  tlu^  mouth  of  the  South  Chanuel.  The  material  from 
^lagazine  Hend  and  t\n)  Closure  Dike  was  placed  behind  the  Closure 
Dike  dam  to  strengthen  it. 

The  dredging  was  done  by  hired  labor,  the  use  of  the  Government 
plant,  and  tlie  hire  of  the  dredge  beh)nging  to  the  city  of  Petersburg. 
The  average  cost  was  18  cents  per  cubic  yard. 

The  amount  e\i)eiHled  during  the  fiscal  year,  85,278.31,  was  applied 
to  the  above  work,  to  ollice  and  incidental  expenses,  the  care  and 
repair  of  i)lant,  etc. 

July  1.  1S!»:>,  balniMM'  uiirxixMulcd $7,280.87 

Jiiiw  ;;»>.  1S!M,  iiinouiit  i'\j)L'M<h'<l  (luring  lisrjil  m-mi- 5,  278.31 

•Tulv  1,  ISlll,  l):ilaiu'«;  uim-xjh'IhIciI 2,002.56 

July  1,  181M,  outst.'UHliug  liahilitit-s 480.00 

July  1,  ls!)l.  halanci'  availahli' 1,522.56 

Ainouut  ai>i»n)priat<'<l  l»y  ad  «)f  Aiiuusl  17.  1S!>1 5,000.00 

Aiuuunt  avail.'ihlo  lor  WhcsxI  year  (>u(liug  June  30,  181C> 6,522.66 
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iAjnomrt  (estimated)  required  for  the  completion  of  existing  project ....  $48, 090. 00 
For  maintenftnce  and  repairs  for  fiscal  yenr  ending  Juno  30,  1896 10, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending:  J  line  30,1896    58, 090. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Apj)eiidix  K  5.) 

C.  Inland  water  route  from  Norfolk^  Va.^  to  Albeniarlc  Sound^North  Car- 
olina^ through  Currituck  Sound, — This  is  one  of  the  most  important  links 
ill  the  chain  of  inland  water  communication  along  the  Atlantic  coast. 

It  connects  Chesapeake  Bay  with  Albemarle  Sound,  and  is  composed 
of  the  following  bodies  of  water :  Elizabeth  River,  North  Landing  Kiver, 
Currituck  Sound,  Coanjok  Bay,  North  Kiver,  and  the  Albemarle  and 
Che8ai>eake  Canal,  With  the  exception  of  the  canal,  which  was  con- 
structed and  is  maintained  by  private  enterprise,  all  are  natural  water- 
ways. 

Before  any  improvement  was  undertaken  by  the  Government  there 
was  over  this  route  an  indifferent  channel  5  to  7  feet  deep  at  low  water, 
the  navigation  of  which  was  obstructed  by  overhanging  growth,  snags, 
and  sharp  bends  in  all  the  rivers. 

The  project  adopted  was  to  secure  a  channel  80  feet  wide  and  9  feet 
deep  at  low  water  over  the  entire  route,  about  58  miles,  by  dredging, 
by  removing  obstnictions,  and  by  constructing  a  dike. 

Steady  progress  has  been  made  toward  securing  this  result,  and  at 
present  the  regular  steamboat  lines  running  between  North  Carolina 
ports  and  Norfolk  and  Baltimore  employ  vessels  whose  maximum 
dimensions  are:  Length,  190  feet;  width,  25.2  feet;  draft,  8  feet,  and 
tonnage,  421  tons. 

In  the  river  and  harbor  acts  before  that  of  September  19, 1890,  three 
separate  items  were  inserted  for  this  improvement;  in  that  of  Septem- 
ber 19, 1890,  and  in  subsequent  act«,  one  item  was  made  to  cover  the 
entire  route. 

Since  the  appropriation  of  September  19, 1890,  $9,300.23  had  been 
exi>ended  on  this   mprovement  to  June  30,  1892. 

Nine  thousanu  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13,  1892,  and  a  contract  was  made  with  Chester  T.  Caler,  of 
Norfolk,  Va.,  to  do  the  required  dredging,  the  work  to  be  completed  by 
April  30, 1894.  Dredging  on  North  Kiver,  North  Carolina,  was  com- 
menced under  this  contract  on  February  28, 1894,  and  completed  April 
10,  1894.  Thirty-nine  thousand  two  hundred  and  seventy-six  cubic 
yards  of  material  and  34  saw  logs  were  removed  and  redeposited 
in  accordance  with  the  contract.  A  channel  80  feet  wide  and  9  feet 
deep  at  low  water  and  5,150  feet  long  was  dredged  from  the  southern 
end  of  the  North  Carolina  cut  of  the  Albemarle  and  Chesapeake  Canal 
to  a  point  southward  2,000  feet  from  Beacon  No.  9. 

Twenty  five  thousand  seven  hundred  and  twenty-four  cubic  yards  was 
dredged  in  deepening  the  channel  in  Currituck  Sound,  between  Beacons 
No.  5  and  No.  0.  A  channel  70  feet  wide  and  9  feet  deep  at  low  water 
wns  dredged  for  a  length  of  4,300  feet,  beginning  at  Beacon  No.  6. 

The  total  amount  dredged  during  the  year  was  05,000  cubic  yards, 

Tlie  amount  expended  during  the  fiscal  year  was  $9,023.23,  and  was 
applied  to  payments  on  contract,  office,  and  incidental  expenses,  etc. 

July  1, 1893,  balance  unexpended $9, 699.  74 

June  30,  1894,  amount  expended  during  fiscal  year 9,  623.  23 

■ 

July  1,  1894,  balance  unexpended 76. 51 

Amoant  appropriated  by  act  of  August  17,  1894 10,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1895 10, 076. 51 
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Amount  (estimated)  retjuiretl  for  completion  of  existing  project $39, 667. 08 

Amountthat  can  beprohta))Iy  expended  in  fiscal  year  ending  JnneSO,  1896    39  667. 08 
Submitted  in  oompliauce  with  requirements  of  sections  is  of  river  and 
harbor  acts  of  1800  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  (J.) 

7.  North  Landhig  River^  Virginia  and  North  Carolina. — This  river 
forms  a  i)art  of  the  "  Inlaiicl  water  route  from  Norfolk  Harbor  to  Albe- 
marle Sound,"  described  above. 

Before  improvement  the  navigation  of  this  river  was  obstructed  by 
shoals  over  which  the  depth  was  6  feet  at  low  water,  by  snags,  and  by 
sharp  bends. 

The  plan  of  improvement,  adopted  in  1879,  was  to  secure  a  channel 
80  feet  wide  and  9  feet  deep  at  low  water  by  dredging  shoals  and 
removing  bends  and  obstructions. 

This  project  was  completed  June  30, 1884,  at  a  cost  of  $49,777.34,  and 
the  desired  channel  obtained  over  a  distance  of  17  miles.  Since  that 
time  80,379.54  has  been  expended  on  this  river  in  removing  sunken  logs 
which  have  become  detached  from  passing  rafts,  making  a  total  expend- 
iture on  this  improvement  to  June  30,  1893,  of  $56,150.88. 

The  river  was  last  cleared  of  sunken  logs  in  August  and  September, 
18?)2,  these  obstructions  having  by  that  time  become  troublesome  to 
navigation. 

Th(».  method  adopted  for  rafting  logs  in  these  waters  is  very  faulty, 
resulting  in  a  considerable  loss  of  logs  to  the  owners  and  the  material 
obstruction  to  navigation  on  this  river  and  the  connecting  portions  of 
the  ''Inland  water  route,^  by  decreasing  the  available  navigable  depth 
by  at  least  1  foot,  and  by  remaining  a  menace  to  the  hulls  and.  propel- 
lers of  passing  vessels. 

These  sunken  logs  are  now  the  controlling  element  of  the  available 
dei)th  in  these  streams,  and  the  desirability  of  doing  any  further  dredg- 
ing while  the  rafting  business  is  carried  on  under  the  present  system  is 
questionable. 

There  were  no  expenditures  during  the  fiscal  year.  There  is  still  a 
smnll  balance  available  for  the  continuance  of  operations,  and  no  fur- 
ther a])propriation  for  this  work  is  necessary. 

July  1, 1SJ)3,  halniice  unexpended $1,512.81 

July  1, 18U4,  bulanco  unexpended 1,512.81 

(See  A])pen(lix  K  7.) 

8.  Eemorituj  sunhn  rcfisehor  craft  obstructing  or  endangering  naviga- 
tion,—  ^ynd'>i  of  the  schoonern  Luiu,  Edith  Bcrwind^  and  Mary  E.  H. 
G.  l)oH\ — The  three  masted  wooden  schooner  Lnlu,  loaded  with  coal, 
M'ent  ashore  on  th(!i  llors(ishoe,  Chesapeake  Bay,  and  became  a  wreck. 
The  four-masted  wooden  schooners  Edith  Bertcind  and  Mary  E. 
H.  (i.  Dow,  loaded,  res])ectively,  with  phosphate  rock  and  with  coal, 
went  ashore  on  the  Xantilus  Shoal  and  the  Outer  Middle  Ground,  res- 
l^ectively,  Cape  Charles,  Virginia,  and  became  wrecks.  They  were 
allowed  by  their  owners  to  renmin  as  obstructions  to  navigation  for 
periods  longer  than  two  months,  and,  it  having  become  apparent  that 
their  owners  did  not  pro])ose  to  remove  them,  the  thirty  days'  notice 
required  by  law  was  imblished  and  specifications  for  their  removal 
were  issued. 

A  contract  was  entered  into  on  June  19,  1893,  with  W.  H.  French,  of 
Korfolk,  Va.,  for  their  removal,  at  a  cost  of  $1,5(K)  for  the  Lulu^  $1,700 
for  the  Edith  Bcricind^  and  $1,800  for  the  Mary  E,  JI.  O.  Bow^  the  work 
to  be  commenced  by  July  1. 1893,  and  comi)leted  by  August  31, 1893. 


BIVEB   AND    HARBOR   IMPROVEMENTS.  153 

Oi)eration8  were  commenced  under  this  contract  on  July  3, 1893,  and 
completed  August  1, 1893. 

The  total  cost  of  the  removal  of  the  three  wrecks  was  $5,181.92. 

(See  Appendix  K  8.) 

IMPROVEMENT    OF    CERTAIN     RIVERS    AND     HARBORS    IN    VIRGINIA, 

NORTH   CAROLINA,   AND   SOUTH   CAROLINA. 

This  district  was  in  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engi- 
neers, with  Lieut.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  under  his 
immediate  orders;  Division  Engineer,  Col.  William  P.  Craighill,  Cori>8 
of  Engineers. 

1,  Roanoke  River ^  North  Carolina. — When  the  United  States  com- 
menced this  improvement,  in  1872,  navigation  by  vessels  of  10  feet  draft 
was  embarrassed  by  the  wreck  of  a  gunboat  6  miles  above  the  mouth 
of  the  river  and  by  war  obstructions  at  two  other  points  9  and  13  miles 
above  its  mouth.  The  river  was  also  somewhat  obstructed  for  that 
draft  by  snags  in  the  channel  and  by  leaning  trees  67  miles  to  Indian 
Highland  Bar;  thence  62  miles  up  to  Weldon  its  channel  depth  on  the 
bars  was  not  less  than  abouf  5  feet  during  about  eight  months  annu- 
ally, aftbrdinga  continuous  low- water  navigation  of  not  more  than  2  or 
3  feet,  and  its  channel  was  badly  obstructed  by  snags,  logs,  stumps, 
and  leaning  and  overhanging  trees. 

The  original  project  of  1872  is  to  secure  at  all  seasons  of  the  year  an 
unobstructed  channel  with  a  least  width  of  50  feet  from  the  mouth  129 
miles  to  Weldon,  with  a  low-water  depth  of  5  feet  from  Hamilton  67 
miles  to  Weldon,  and  to  clear  the  natural  channel  of  snags  and  artifi- 
cial obstructions  from  the  mouth  62  miles  to  Hamilton  to  the  depth 
requisite  for  vessels  navigating  the  Nortli  Carolina  sounds,  which  draw 
not  more  than  8  feet,  by  removing  the  war  obstructions,  snags,  fallen 
and  overhanging  trees,  sand  bars,  and  ledges  by  dredging;  the  construc- 
tion of  training  dikes,  and  blasting,  at  an  estimated  cost,  at  the  high 
prices  of  that  time,  of  $269,000. 

To  June  30, 1893,  $144,471.97  had  been  expended  upon  the  improve- 
ment. 

At  that  date  the  natural  channel  depth  was  not  less  than  10  feet 
from  tbe  mouth  67  miles  to  Indian  Highland  Bar  at  extreme  low  water, 
and  was,  at  ordinary  low  water,  not  less  than  5  feet  thence  62  miles  to 
Weldon,  except  upon  sand  bars  150  feet  long  at  Spring  Gut  21  miles 
above  Hamilton,  about  1,600  feet  long  at  Halifax  57  miles  above  Ham- 
ilton, and  about  800  feet  long  IJ  miles  below  Weldon,  and  upon  a  ledge 
of  rock  about  2,800  feet  in  lengtb,  extending  from  old  Weldon  Ferry 
op  to  old  Weldon  Landing,  the  depth  at  these  four  localities  being 
about  4  feet  at  ordinary  low  water,  assumed  at  the  zero  of  the  Weldon 
gauge. 

From  a  point  about  8  miles  below  Hamilton  at  intervals  down  about 
21  miles  to  Cades  Eddy,  33  miles  above  the  mouth,  the  removal  of 
snags  from  the  channel  and  the  clearing  of  the  banks  at  bends  was 
requisite,  and  between  a  point  7  miles  above  Hamilton  and  a  point  43 
miles  above  it,  the  trimming  of  about  12J  miles  of  single  bank  was 
needful;  otherwise  the  river  was  in  good  navigable  condition. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
40J  miles  of  channel  extending  from  a  point  12^  miles  to  a  point  52 
miles  above  the  mouth,  and  11  miles  of  channel  extending  from  a  point 
119  miles  above  the  mouth  down  to  a  point  108  miles  above  the  mouth, 
have  been  cleared  of  snags;  also  17.7  miles  of  single  bank  interspersed 
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along  34  luiles  from  ii  point  52  miles  above  the  mouth  of  the  river  have 
been  cleared  of  obstructions. 

July  1,  1893,  balance  iinoxpciultMl $-14, 829. 14 

June  30,  181)4,  amount  oxpouded  during  liscal  year 13, 774. 14 

July  1,  1891,  balance  nnexpemled 31,  055.00 

July  1,  1894,  outstanding  liabilitieH $398.18 

July  1,  1894,  amount  coyercd  by  uncomplotecl  contracts 5,000.00 

5, 398. 18 

July  1,  1894,  balance  ayailalde 25,(156.82 

Amount  appropriated  by  act  of  AujruHt  17,  1894 30, 000. 00 

Amount  ayailable  Tor  liscal  j'car  ending  June  30,  1895 55, 656. 82 

(See  Appendix  L  1.) 

2.  Pasquotank  Kivcr,  Xorth  Carolina, — When  the  United  States 
began  this  improvement,  in  1891,  the  river  had  a  wide  channel,  nowhere 
less  than  1)J  feet  deep  in  calm  weather  and  8  feet  in  northerly  winds, 
from  Albemarle  Sound  up  17  miles  to  Elizabeth  City,  and  a  narrower 
but  good  channel,  but  little  obstructed,  not  less  than  7  feet  deep  13 
miles  farther  np,  to  tlu^  entr.ince  to  tlie  Dismal  Swamp  Canal  at  the 
lower  end  of  Turners  ( -u  t ;  thence  about  5  miles  to  the  original  terminns 
of  the  canal  and  upper  end  of  Turners  Cut  in  a  tributary,  the  Moccasin 
Track,  1,100  feet  above  its  conlluence  with  the  river,  the  natural  depth 
was  not  less  than5  feet,  the  channel  very  sinuous,  and  badly  choked  with 
snags  and  stumps,  and  obstructed  by  overhanging  trees,  and  above  the 
Moccasin  Trjick  the  river  was  likewise  choked  and  obstnicted. 

The  original  project  of  1889  was  first  to  clear  the  5  miles  of  channel 
in  the  river  and  Moccasin  Track  from  the  h)wer  end  of  Turners  Cut  to 
the  original  terminus  of  the  canal  to  permit  boats  passing  through  the 
canal  to  avoid  Turners  Cut,  which  had  shoaled;  and,  second,  to  clear 
out  the  river  G  miles  farther  to  Lebanon  bridge,  for  navigation  by  pole 
or  tlat  boats,  at  an  estimatcMl  cost  of  89,000. 

J^y  letter  of  August  »'5,  1892,  the  Chief  of  Engineers  anthorized  the 
ai>piication  of  $3,00,  appropriated  by  act  of  July  13,1892,  to  bo 
rest  lifted  to  the  removal  of  such  obstructions  from  the  channel  below 
the  lower  mouth  of  Turners  Cut  as  interfere  with  boats  of  the  draft, 
alx.ut  3  feet,  that  can  be  carried  through  the  canal,  because  as  great  a 
draft  can  be  carrie<l  through  Turners  Cut,  because  boats  traversing 
the  canal  continued  to  use  Turners  Cut  in  in*eference  to  the  sinuous 
and  h)nger  route  in  the  river  aiul  Moccasin  Track,  where  a  practicable 
channel  had  been  cleared  for  them  in  1891,  and  because  of  the  very 
litth'  commerce,  merely  by  Hat  or  pole  boats,  in  the  river  above. 

The  sum  of  8 1,497.17  had  becMi  expended  to  June  30,  1893, 

At  that  date,  fcu'  boats  of  the  draft  that  can  navigate* the  canal, 
the  liver  channel  was  unol)stnicted  up  to  the  entrance  of  the  canal  at 
the  lower  mouth  of  Turners  Cut. 

Xo  work  lias  been  done  upon  the  riv(»r  during  the  fiscal  year  ending 
JuiieoO,  1894. 

,July  1.  1893,  balance  unexijouded $1,508.83 

June  l>n,  1?<91.  amount  expeiubMl  during  fiscal  yv.'AV 9.98 

July  1,  ISIM,  balanec  unexpended 1,498.85 

July  1,  1S94,  outstanding  liabilities 57.50 

July  1,  1894,  balance  available 1, 441. 35 

Amount  appropriated  by  act  of  Au«j:ust  17,  1S94 1, 000. 00 

Amount  available  for  fiscal  year  ending  .Juno  :iO,  ISi^') 2^441.35 

(See  Aj)pendix  L  2.) 
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3.  Maekeys  CreeJc,  North  Carolina. — When  tlie  United  States  began 
to  improve  it  in  1892  the  depth  was  only  7  feet  in  the  somewhat  cir- 
cuitous channel  on  the  shoal  at  the  mouth  of  the  creek  in  Albemarle 
Sound. 

The  project  of  1889  was  to  dredge  a  straight  channel  9  feet  deep, 
100  feet  wide,  and  about  2,100  feet  long  through  the  shoal,  modified  m 
May,  1892,  by  increasing  the  width  of  the  channel  to  140  feet. 

To  June  30, 1893,  $14,501.04  had  been  expended  upon  this  imptove- 
nient,  and  a  channel  2,200  feet  long,  140  feet  wide,  and  9  feet  deep  had 
been  dredged  through  the  shoal  in  completion  of  the  ])rqject. 

No  money  has  been  expended  for  its  maintenance  during  the  fiscal 
year  ending  June  30, 1894. 

Jaly  1,  1S93,  balance  unexpeuded $603. 55 

June  2HD,  18*J4,  amount  expended  dnring  fiscal  year 139. 06 

Jaly  1,  1894,  balance  unexpended 464. 49 

July  1,  1894,  outstanding  habilities 50. 00 

Jqly  1,  1894,  balance  available 414.49 

(See  Appendix  L  3.) 

4.  OcracoJce  Inlet j  North  Carolina,. — In  1828,  when  the  United  States 
began  to  improve  the  inlet,  vessels  drawing  9  feet  could  cross  the  ocean 
bar  and  enter  the  inlet  at  low  water;  but  the  channel  through  the 
shoals  immediately  within  the  inlet  into  Pamlico  Sound  was  not  i3rac- 
ticablc  for  vessels  drawing  more  than  5  feet. 

In  1837  the  sum  of  $133,732.40  was  expended,  producing  an  increase 
af  3J  feet  in  the  depth  of  one  of  the  channels  to  Pamlico  Sound  and 
"a  material  increase  in  the  number  of  vessels  seeking  this  outlet  from 
North  Carolina  ports  to  the  sea,"  but  the  shoaling  of  the  dredged 
channel  and  destruction  of  a  jetty  constructed  to  prevent  it  led  to  the 
abandonment  of  the  improvement. 

In  1891,  when  the  inlet  was  surveyed  preparatory  to  resuming  its 
improvement  with  the  sum  of  $90,000  appropriated  by  the  act  of 
September  19,  1890,  the  depth  in  the  channel  on  the  bar  was  not 
less  than  14  feet  at  low  water  and  on  the  inner  shoals  was  7  feet  in 
the  channel  then  navigated  and  5  feet  in  th>B  channel  selected  for 
improvement. 

The  project  of  1889  was  to  dredge  a  channel  300  feet  wide  and  about 
6,000  feet  long  through  the  inner  shoals,  at  an  estimated  cost,  if  10 
feet  deep,  of  $100,000;  if  13  feet  deep,  of  $190,000;  and  if  15  feet  deep, 
of  $280,000,  with  the  possible  construction  of  necessary  protecting 
dikes  at  an  additional  cost  of  $320,000,  aggregating  $000,000. 

To  June  30,  1893,  $5,128.15  had  been  expended. 

At  that  date  the  channel  to  be  improved  on  the  inner  shoals  bad  been 
surveyed  but  no  dredging  had  been  done,  and  the  depth  on  the  ocean 
bar  had  diminished  to  12  feet  at  mean  low  water. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1894,  a  careful  supplemental  surv-ey  of  the  inner  shoals  and  an  exten- 
sive series  of  current  and  tidal  observations  in  their  several  channels 
have  been  made  and  completed  and  final  detailed  report  thereon  sub- 
mitted. 

In  July,  1894,  a  modification  of  the  project  for  this  work  was  approved, 
and  provides  for  improving  Wallace  Channel  by  dredging  to  a  depth 
of  9  feet  on  Royal  Shoal  to  obtain  a  channel  with  a  bottom  width  of  300 
feet  and  to  a  depth  of  9  feet  at  Beacon  Island  Slue,  at  an  estimated 
cost  of  $51,513.39. 
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July  1, 1893,  balanre  uiioxpended $99,876.85 

Jiiiie  30, 1894,  amount  expended  during  fiscal  year 4, 864. 58 

July  1, 1894,  balance  unexpended 95,012.27 

July  1, 1894,  outstanding  liabilities 32. 68 

July  1, 1894,  balance  available 94.979.59 

(See  Appendix  L  4.) 

5.  Fiffhing  Creek,  yorth  Carolina. — From  its  confluence  with  the  Tar 
Eiver,  50  miles  above  l*amlico  Sound,  for  about  50  miles  up  to  Bel- 
lamys Mill,  Fishing  Creek  averages  about  75  to  100  feet  wide,  and  has 
a  channel  of  good  pra<!ticable  width  for  small  steiimboats.  September 
19,  1800,  when  the  Ihst  appropriation  was  made  for  its  improvement, 
the  controlling  channel  depth  on  its  bars  was  3  feet  at  the  average  high- 
water  stage  of  winter  and  si)ring.  From  its  mouth  about  17  miles  to 
Savages  bridge  the  channel  was  more  or  less  obstructed  by  submerged 
snags;  for  the  lower  and  greater  part  of  the  25  miles  thence  to  the 
vicinity  of  the  Wilmington  and  Weldon  Eailroad  bridge  it  was 
obstructed  by  many  submerged  snags  and  by  large  masses  of  trees  and 
h)gs,  forming  in  many  places  dense  barricades  spanning  the  creek  and 
making  its  descent  slow  and  tedious  in  a  skiff. 

From  the  railroad  bridge  about  8  miles  up  to  Bellamys  Mill  the  chan- 
nel was  inii)racticable  on  account  of  its  sinuous  character  around  a 
short  ledge  of  rock,  masses  of  rock  i)rojecting  from  the  concave  bank 
at  six  sharp  bends,  many  leaning  trees,  and  more  or  less  submerged 
snags.    In  summer  the  channel  depth  is  but  a  few  inches. 

Tin*,  project  of  1880  is  '^  to  clear  out  its  natural  obstructions  from  its 
mouth  up  to  Bellamys  Mill  at  a  total  expense  of  about  $25,000." 

No  money  has  been  expended  ui)on  its  improvement  to  Jtine  30, 1S94, 
as  the  benefit  to  navigation  resulting  from  improvement  of  the  creek 
would  be  very  restricted  and  not  commensurate  with  the  cost,  and  the 
subject  was  reported  to  Congress,  on  pages  1377  to  1380  of  the  Annual 
Beport  of  Cbiet*  of  Engineers  for  1893,  for  its  further  instructions, 
which  are  still  awaited. 

July  1,  ISim,  balance  unexpended $15,000.00 

July  1.  181M,  balance  unexpended 15,000.00 

(  Amount  (estimated)  requind  for  completion  of  existing  project 10,000.00 

^  Submitted  in  compliance  with  requirements  of  flections  2  of  river  and 
(     barbor  acts  of  ixm  and  1S67. 

(See  Appendix  L  5.) 

6.  Pamlico  and  Tar  riversj  Xorth  Carolina. — (One  river,  called  thePam* 
lico  below  and  tlie  Tar  above  Washington). — When  the  United  States 
began  to  improve  it,  in  1S77,  its  channel  was  obstructed  in  two  places 
below  Washington  l)y  piles;  just  below  Sparta  by  scuttled  lighters; 
1  mile  below  Tarboro  by  the  wreck  of  a  steamer;  immediately  below 
Washington  by  a  ])ar  with  a  depth  of  5  feet  at  h)w  water  on  its  crest  iu 
the  channel;  between  Washington  and  Tarboro  the  available  depth 
exeee<le(l  2  to  3  feet  not  more  than  eight  months  annually,  and  above 
Washington  the  entire  river  was  more  or  less  obstructeil  by  snags,  logs, 
and  stumi^s  in  its  channel  and  by  trees  overhanging  from  its  banks. 

The  project  is  that  adopted  in  1875  to  secure  by  dredging  and  removal 
of  war  obstru(!tions  a  clear  and  safe  channel  9  feet  deep  at  low  water 
up  to  W^ashington,  extended  in  1870  to  clear  a  channel  60  feet  wide,  3 
feet  deep  at  low  water  22  miles  farther  to  Greenville,  and  20  inches 
deep  at  low  water  2()  miles  farther  to  Tarboro;  again  extended  in  1889 
to  clear  the  river  to  its  natural  dimensions  40  miles  farther  to  Little 
■  Falls,  2  miles  below  liocky  Mount,  by  removal  of  war  obstractionSi 
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snags,  logs,  stamps,  and  overhanging  tr«es,  at  a  total  final  cost  esti- 
mated in  1891  at  $137,200. 

To  June  30,  1893,  $84,926.56  had  been  expended  upon  this  work. 

At  that  date  vessels  could  carry  7^  feet  of  water  at  all  seasons  up 
the  Pamlico  39  miles  to  Washington,  whence  22  miles  to  Greenville 
there  was  a  channel  3  feet  deep  at  low  water,  but  only  35  feet  in  width 
at  Ked  Banks  Shoal,  2  miles  below  Greenville,  which  considerably  cur- 
tailed the  time  annually  during  which  steamboats  could  ascend  to 
Greenville.  From  Greenville  26  miles  to  Tarboro  the  channel  depth  at 
low  water  was  not  less  than  20  inches  as  prescribed  in  the  project. 
The  channel  about  1  mile  below  Washington  was  obstructed  by  stumps 
found  with  frequency  for  about  1,100  feet  and  with  infrequency  for  an 
additional  650  feet.  Between  Washington  and  Tarboro  there  were 
scattering  snags  in  the  channel. 

Although  the  channel  from  Tarboro  up  40  miles  to  Little  Falls  had 
been  cleai-ed  of  snags  and  trees,  only  one  small  boat  ran  a  distance  of 
3  miles  above  Tarboro. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 
1894,  of  the  1,100  feet  most  obstructed  by  stumps  below  Washington, 
500  linear  feet  has  been  cleared  and  653  linear  feet  of  dike  built  on 
the  shoal  at  Red  Banks,  which  has  so  improved  it  that  it  has  ceased  to 
be  an  obstruction,  and  there  is  now,  from  Washington  48  miles  to  Tar- 
boro, a  channel  of  the  dimensions  prescribed  in  the  project. 

July  1, 1893,  balance  unexpended $3, 566. 41 

June  30, 1^94,  amount  expended  during  fiscal  year 2, 922. 20 

July  1, 1894,  balance  unexpended 644. 21 

July  1, 1894,  outstanding  liabilities 119.04 

July  1, 1894,  balance  available 525. 17 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 10, 525. 17 

{Amount  (estimated)  re^iuired  for  completion  of  existing  project 39, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  6.) 

7.  Contentnia  Creek ,  North  Carolina. — When  the  United  States  began 
to  improve  it,  in  1881,  it  was  badly  choked  with  fallen  timber,  snags, 
logs, and  stumps;  also  obstructed  by  sand  bars,  and  navigation  ren- 
dered exceedingly  difficult,  in  many  places  next  to  impossible,  by  the 
dense  overhanging  growth. 

The  project  of  1881  is,  by  clearing  it  of  these  obstructions,  to  obtain, 
from  its  confluence  with  the  !N^euse  03  miles  to  Stantonsburg,  a  depth 
of  not  less  than  3  feet  during  the  higher  stages  of  about  9  months' dura- 
tion annually,  at  a  cost  estimated,  in  1888,  at  $77,500. 

To  June  30,  1893,  $56,614.41  had  been  expended  upon  this  work. 

At  that  date  the  reclearing  of  the  channel  from  the  mouth  31  miles 
up  to  Snow  Hill  was  in  progress  and  had  been  nearly  completed,  and 
the  channel  had  been,  in  1888,  roughly  cleared  from  Snow  Hill  up  32 
miles  to  Stantonsburg,  but  above  Snow  Hill  had  not  been  navigated 
even  by  a  pole  boat. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
the  clearing  of  the  channel  from  Snow  Hill  to  the  mouth  of  the  creek 
of  snags,  logs,  stumps,  and  overhanging  obstructions  had  been  com- 

Sleted,  and  by  the  building  of  dikes  the  depth  of  the  channel  at  Spring 
lough,  1  mile  above  the  mouth,  increased  about  6  inches. 
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July  1,  18J*3,  balance  iincxpfiiuloil. ..» $3»4{I5. 23 

Jnnt;  30,  1891,  amoniit  expended  during  fiscal  year 2,809.37 

July  1,  1894,  balance  unexpended 6K5.8G 

July  1,  181*4,  outstanding  liabilities 4.30 

July  1,  18iU,  balance  available 681.56 

Amount  appro])riated  by  act  of  August  17,  1894 10,000.00 

Amount  available  lor  fiscal  year  ending  June  30,  1805 10,681.56 

{Amount  (est iniat^'d). required  for  completion  of  oxistin;^  project 8,500.00 
Amount  thatcan  be  profitably  ex)>eude<l  in  fiscal  year  ending  J  une30,1896      7. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  *1  of  river  and 
liarbi)!-  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Appeudix  L  7.) 

^.  Trent  Rirer,  North  Carolina. — When  the  United  States  began  to 
improve  it,  in  1871),  the  river  was  comparjitively  free  from  obstruetions 
from  Newborn  18  miles  to  Pollocksville,  between  which  ]K)int8  a  draft 
of  0  feet  could  be  carried  at  low  water.  Above  Pollocksville  it  was 
obstructed  by  bars  of  sand  and  rock,  and  especially  by  great  numbers 
of  snags  in  the  11  miles  from  Lower  Quaker  bridge  up  to  Trenton. 
One  steamer  ran  regularly  to  Pollocksville,  and  one  occasionally  9 
miles  farther  to  Lower  Quaker  bridge,  above  which  point  navigation 
was  confined  to  llatboats  and  rafts. 

The  inoject  of  1879  was  to  secure  a  channel  3  feet  deei)  at  low  sum- 
mer  stage  from  Pollocksville  to  Trenton  by  removing  all  obstructionn 
and  dre<lging  a  cut  50  ieet  wide  through  the  shoals  at  a  cost  estimated, 
in  1887,  at  *">9,000. 

In  1881)  the  i)roje(jt  was  extended  to  remove  obstructions  to  permit 
navigation  by  small  st(»amboats  .'^3  nnles  above  Trenton,  and  by  iK)le 
boats  GA  miles  farther  to  Upper  (Quaker  bridge,  at  an  additional  cost 
of  $13,(KK),  the  two  jmyects  aggregating  872,000. 

To  .luiie  .U),  18l>3,  $r>r>, 703.013  had  been  expended  upon  this  work. 

At  that  date  about  2,000  feet  of  channel  within  the  mile  and  a  quarter 
next  below  Trenton  which  had  been  dredged  to  3  feet  had  shoaled  to  a 
depth  of  only  about  18  inches,  an<l  at  t^w  bends  in  the  11  miles  next 
below  Trenton  the  dre<lged  channel  had  narrowed  by  shoaling  so  as  to 
hamper  boats  in  turning,  an<l  the  turning  basin  at  Trenton,  which  had 
been  dredged  to  (>  feet,  luul  shoaled  so  as  to  greatly  reduce  its  depth 
and  area.  l>etween  Xewbern  and  Trenton  snags  had  again  accumu- 
lated in  the  channel,  <*onsiderably  impeding  navigation. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30,1894, 
a  channel,  aggregating  2,085  feet  in  length,  has  been  redredged  through 
the  shoals  immediately  below  Trenton,  increasing  the  depth  10  inches, 
so  that  the  single  boat  running  on  the  river  can  ascend  to  Trenton 
with  the  loss  of,  at  njost,  only  a  very  f(»w  trips  annually;  the  turning 
basin  at  Trenton  has  l>(»en  rediedged  to  the  depth  of  1  to  3  feet,  and  the 
channel  from  Xewbern  to  Tn'uton  thonmghly  cleared  of  snags,  logs, 
stumx>s,  and  overhanging  obstructions. 

.July  1,  1<S98,  baiancc  iiiirx])cinUd $5, 162.22 

.June  I>^),  lSJ)i,  luiioiMit  ^'xpemUMl  diiriii}^  tiscal  year 4,449.48 

Jiilv  1,  1S91,  bahnice  u!I('X]mmi(1i'(1 712.74 

July  1,  mU,  oiitstaiidiii-  lial.ililies 268.37 

July  1,  18iM.  l>alaii(<'  available 444.37 

Amount  api)r<ipriat<'<l  by  art  of  Aupfiist  17,  ISIM 4,000.00 

Aiuount  a vaihiblr  lur  lisral  y <-ar  t^idiug  J  unr  :»(),  lSiC> 4. 444. 37 
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{AmoBBi  (flstimated)  reqaired  for  completion  of  existing  project $7, 500. 00 
Amonnt  that  cftn  be  ^rotitably  expended  in  fiscalyear  ending  June  30,1896     7, 500. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  8.) 

9,  Nemse  River ^  North  Carolina. — When  the  United  States  began  to 
improve  it  in  1878,  tbe  miuiinnm  channel  depth  during  nine  moutlis 
annually  was  9  feet  from  the  mouth  40  miles  ui>  to  Newbern,  4  feet 
thence  50  miles  to  Kinstou,  3  feet  46  miles  farther  to  Goldsboro,  and  2 
feet  thence  53  miles  to  Smithfield.  Between  ]S"cwbern  and  Kinston 
there  were  long  stretches  of  shoals,  upon  at  least  one  of  which  the 
depth  at  the  low-water  season  was  only  about  18  inches.  The  channel 
was  obstructed  at  two  points  below  Kewbem,  and  at  two  between  Now- 
beru  and  Kinston,  by  inclined  iron-pointed  spars  and  boxes  or  vessels 
or  cribs  filled  with  stones.  From  Contentnia  Creek  up  119  miles  to 
Smithfieid  the  river  was  badly  obstructed  bj^  overhanging  trees  and 
hy  dense  masses  of  logs  and  snags  in  the  channel. 

The  project  of  1871,  as  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  was  to  remove  the  war  obstructions,  to  clear  the  channel  to  Smith- 
field  of  all  snags,  logs,  and  overhanging  trees,  to  contract  the  channel 
way  by  jetties  so  as  to  insure  during  the  entire  year  an  unobstructed 
8-foot  navigation  to  Newbem,  a  similar  4-foot  navigation  to  Kinston, 
and  duruig  nine  months  annually  a  3-foot  navigation  to  Smith  field,  at 
a  total  final  estimated  cost  of  $374,000. 

To  June  30, 1893,  $262,535.42  had  been  expended  upon  this  work. 

At  that  date  there  was  a  good  navigable  channel  8  feet  deep  to  New- 
bern,  but  between  Newbem  and  Kinston  theie  were  numerous  shoals 
upon  which  for  short  distances  the  depth  was  less  than  4  feet  prescribed 
in  the  project. 

With  tl^  amount  ^^^plied  during  the  fiscal  year  ending  June  30, 1894, 
the  river  firom  Kinston  to  Newbern  has  been  fairly  cleared  of  snags 
and  tbe  necessary  surveys  made  preparatory  to  improving  the  shoals 
by  the  construction  of  jetties. 

July  1, 1893,  balance  unexpended $20,914,55 

Jane  SJO^  1R94,  amount  expended  during  fiscal  year 5,541.64 

Jwdy  1,1894,  balance  unexpended 15,372.91 

July  1, 1894,  outBtanding  liabilities 751.73 

Jaly  1, 1894,  baUnce  available 11,021.18 

Amount  appropriated  by  act  of  August  17, 1894 7, 000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1895 21,  G21. 18 


[      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  L  9.) 

10,  Inland  watericay^  between  Newhern  and  Beaufort^  N.  C. — (Via 
Seuse  and  Clubfoot  rivers,  Clubfoot  and  Ilarlowe  Canal,  and  llarlowe 
and  Newport  rivers  to  Beaufort  Harbor).  When  the  United  States 
began  to  improve  it  in  1885  the  shallow  part  from  the  Neuse  River  to 
Beaufort  Harbor  was  navigable  by  boats  15  feet  wide,  with  a  draft  of  1 
foot  at  low  water  and  about  2  J  feet  at  high  water. 

The  project  of  1884  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water,  from  the  !N^euse  River  to  Beaufort  Har- 
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bor,  by  dredging  in  Clubfoot,  Newport,  and  Harlowe  rivers,  and  by 
improvement  of  the  canal,  at  a  cost  estimated  in  1886  at  $92,000. 

To  June  30,  1893,  $27,416.46  had  been  expended  upon  this  work. 
At  that  date  2  feet  could  be  carried  through  the  canal  at  low  water  and 
2J  feet  at  high  water. 

With  the  money  applied  during  the  fiscal  year  ending  Juno  30, 1894, 
inspections  have  been  made,  and  the  traffic  through  the  waterway 
observed  and  recorded.    No  work  has  been  done. 

July  1,  1893,  balunco  unexpended $7,711.18 

June  30,  189-1,  amount  oxi)ended  during  fiscal  year 199. 06 

July  1,  1894,  balance  unexpended 7, 512. 12 

July  1,  1894,  outst<inding  liabilities 32.60 

July  1,  1894,  balance  available 7, 479. 52 

(  Amount  (estimated)  required  for  completion   of  existing  project 57,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18r)6  and  1867. 

(Se«  Ai)pendix  L  10.) 

11,  Harbor  at  Beaufort^  N.  C. — When  its  improvement  by  the  United 
States  (begun  in  183G)  was  resumed  in  1881  the  erosion  of  Fort  Maeon 
and  Shacklelbrd  points  and  widening  of  the  entrance  between  them 
caused  serious  shoaling  of  the  channel  on  and  inside  the  bar,  across 
which  there  was  then  a  mid-channel  depth  of  not  less  than  15.3  feet  at 
low  water.  Within  the  harbor  from  the  Bulkhead  Channel  a  draft  of 
only  2  feet  at  low  water  could  be  carried  to  the  wharves  at  Beaufort. 

The  project  of  1881  was  to  stoi)  the  erosion  at  Fort  Macon  and 
Shackletbrd  points  by  jetties;  to  prevent  the  widening  and  shoaling  of 
tlu»  entrance  to  the  harbor  itself  by  deposit  of  eroded  material;  to 
dredge  a  channel  200  fc(*t  wide  and  9  feet  deep  at  low  water  from  the 
Bulkhead  Channel  1,9.50  feet  to  the  whiirves  at  Beaufort;  and  to  dredge 
a  channel  100  feet  wide  and  0  feet  deep  at  mean  low  water  from  the  6-foot 
contour  at  Beaufort  down  the  Old  Town  Channel  and  north  of  Horse 
Island  to  the  (i-foot  contour  Iciuling  to  North  Kiver,  a  distance  of  12,670 
feet. 

In  1887  the  project  was  modified  by  i)ostponing  for  the  present  the 
dredging  of  the  cut  through  the  Old  Town  Channel  to  North  River  and 
by  reducing  t^)  the  width  of  100  feet  and  depth  of  5  feet  the  channel  to 
be  dredged  from  tlie  Bulkhead  Channel  to  Beaufort;  and  in  1890  the 
project  was  again  modilied  by  increasing  the  latter  dredging  to  the 
depth  of  7  feet  at  a  cost  estimated  in  1887  at  8103,000. 

To  June  30,  1893,  8137,422.37  had  been  expended  upon  this  work. 

At  that  (late  the  erosion  of  Fort  Macon  and  Shackleford  points  had 
been  arrested,  and  a  cut  100  feet  wide  and  7  to  8  feet  deep  at  low  water 
had  been  (lredge<l  through  the  Bulkhead  Channel  a  distance  of  1,895 
feet  to  the  channel  along  the  wharves  at  Beaufort;  but  at  the  entranoe 
to  the  Bulkhead  Channel  fr<mi  the  main  channel  of  the  harbor  a  sboal 
had  formed  upon  which  the  depth  was  5.6  feet  at  low  water  and  8.6 
feet  at  high  water. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 189k 
the  erosion  of  about  900  feet  of  the  northerly  shore  of  Shacklefora 
Point  has  been  arrested  and  the  favorable  condition  of  Fort  Macon 
and  Shacklelbrd  i)oints  preserve<l. 

At  low  water  the  channel  dei)th  is  12  feet  leading  into  the  harbor 
and  0.3  feet  to  the  wharves  at  Beaufort. 
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July  1,  1893,  balance  unexpended $12,736.63 

Jane  30,  1894,  amount  expended  during  fiscal  year 2, 977. 09 

July  1,  1894,  balance  unexpended 9,  759. 54 

July  1, 1894,  outstanding  liabilities 365. 65 

July  1,  1894,  balance  available 9,393.89 

C  Amount  (estimated)  required  for  completion  of  existing  project 13,000.00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  L  11.) 

12,  Inland  waterway  between  Beaufort  Harbor  and  New  River j  North 
Carolina. — When  the  first  appropriation  was  made  in  1886  there  were 
in  tbe  28  miles  from  Beaufort  to  Swansboro  0  shoals,  aggregating  about 
4  miles  in  length,  over  which  not  more  than  18  inches  coulil  be  carried 
at  low  water.  Elsewhere  the  channel  was  not  less  than  3  feet  deep. 
From  Swansboro  22  miles  to  !N^ew  River  the  route  followed  intricate 
tidal  sloughs  varying  from  1,000  to  12  feet  in  width  and  10  feet  to  6 
inches  in  depth  at  high  water^ 

The  project  adopted  in  1885  embraced  only  that  part  of  the  route 
firom  Beaufort  to  Swansboro,  and  is  to  obtain  a  channel  of  the  minimum 
depth  of  3  feet  and  width  of  100  feet  by  dredging  through  all  the  shoals, 
at  an  estimated  cost  of  $50,000. 

To  June  ;iO,  1893,  $30,299.83  had  been  expended  upon  this  work  for 
tihis  purpose. 

At  that  date  a  channel  of  the  variable  widths  of  40,  60,  and  100  feet, 
and  not  less  than  3  feet  deep  at  low  water,  had  been  obtained  by  dredg- 
ing through  6  shoals,  aggregating  4.12  miles  in  length,  but  at  two 
localities,aggregating  l,927feet  between  shoals  which  had  been  dredged, 
there  was  a  depth  a£  less  than  3  feet,  and  at  the  shoalest  point  of  only 
2i  feet  at  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
"asbeen  applied  to  surveys  only. 

^«^y  1, 1893,  balance  unexpended $9,700.17 

•"•n*  30, 1894,  amount  expended  during  fiscal  year 945. 36 

"{"jy  1, 1894,  balance  unexpended 8,754.81 

•''"yl,  1894,  outstanding  liabilities 10.30 

J^^  1, 1894,  balance  available 8,744.51 

A»»ottnt appropriated  by  act  of  August  17,  1894 2,500.00 

Amount  available  for  li.scal  year  ending  June  30,  1895 11,  244. 51 

i^nionnt  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
^^«uiit  that  can  be  profitably  expended  in  liscal  yeaiending  June  30,1896      7,  500. 00 
•-"'►Diitted  in  cou)])liance  with  requirements  of  sections  2  of  river  and 
^J^rbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  12.) 

^^.  Inland  icatericay  between  New  River  and  Sivansboro^  N  C — When 
^he  first  appropriation  was  made,  September  19,  1890,  lor  its  improve- 
ment, tlie  crooked  and  intricate  bayou  which  this  waterway  follows,  22 
miles  through  the  marshes  between  the  mainland  and  outlying  sand 
banks,  had  at  low  water  a  minimum  depth  of  about  0  inches  upon  the 
fiioaLs  or  "  divides"  where  the  tides  meet  between  the  foiu'  inlets  to  it 
from  the  ocean,  and  varied  from  12  to  1,000  feet  in  width. 

The  project  of  1889  is  to  dredge  a  channel  40  feet  wide  and  4  feet 
deep  at  high  water  through  the  shoals  at  a  cost  estimated  at  $43,000. 
To  June  30, 1893,  $617.75  had  been  spent  in  surveying  the  shoals. 
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To  this  <late,  June  30,  1894,  no  work  has  been  done,  because  the 
Wriglitsville  and  Onslow  Navigation  Company  claims  to  control  the 
waterway  under  an  act  of  the  State  of  North  C<arolinaof  February  13, 
1 889.  (See  House  Ex.  Doe.  No.  26,  Fifty-second  Congress,  first  sessiou ; 
also  p.  1147,  Annual  Keport  Chief  of  Engineers,  1892.) 

July  1,  1893,  bal.int!e  iinexpendod $4,382.^ 

Juno  30,  1894,  amouut  exi)eu(lcd  duriug  fiscal  year 2.*^ 

July  1,  1894,  balance  unexpended 4, 380. 00 

(  Amount  (oHtiuiated)  reiiuired  for  completion  of  existing  project 38, 000.00 

<^  Submitted  in  compliance  witli  requirements  of  sections  2  oit'  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  13.) 

11.  Xew  liicery  North  Carolina, — In  1886,  when  the  United  States 
began  to  improve  it  around  the  marsh,  commeucing  about  1^  miles 
within  the  bar,  there  was  a  narrow  and  circuitous  channel  about  7,000 
feet  in  length  and  somewhat  crooked,  in  places  between  beds  of  oyster 
rock,  with  two  short  shoals  upon  which  the  depth  was  only  about  3 
feet.  Across  the  bar  and,  with  the  exception  of  these  shoals,  from  the 
bar  to  eTacksonville,  23  miles  above  it,  a  draft  of  5  leet  could  be  carried. 

In  1882  a  project  was  adopted  to  improve  the  7,000  feet  of  channel 
around  the  marsh  by  straightening  and  widening  it  to  150  feet,  and  deep- 
ening it  to  5  feet,  at  an  estimated  cost  of  823,000  tx)  $40,000. 

In  1S85  the  piqjc^ct  was  clianged  to  dredge  a  straight  channel  4  feet 
deep  at  mean  low  water,  150  feet  wide,  and  about  5,710  feet  long,  tlirough 
Cedar  Bush  Marsh,  instead  of  improving  the  channel  around  it;  also 
in  place  of  the  channel  around  Wrights  Island,  to  dredge  a  chauuel 
of  the  above  width  and  depth  1,200  feet  in  lengtli  through  it. 

August  0,  1802,  the  i)rqject  was  modified  to  leaviB  the  cut  through 
AV rights  lslan<l  as  at  that  date,  namely  about  100  feet  wide,  and  June 
18,  181)4,  it  was  again  modified  to  obtain,  by  a  training  wall  and  by 
dredging,  a  channel  t  feet  deep  through  the  shoals  obstructing  the  cir- 
cnitous  naturnl  channel  around  Cedar  Bush  Marsh,  instead  of  maiu- 
taiiiiug  the  struight  cut  that  had  been  dredged  through  the  marsh. 

To  June  30,  1803,  $20,112.35  had  been  expended  upon  this  work. 

At  that  date  a  channel  40  feet  wide  and  4  feet  deep  had  been  dredged 
5,800  feet  long  thnmgh  Cedar  Bush  Marsh,  and  00  to  100  feet  wide,  4 
feet  deep,  an(l  1,200  feet  long  tlirough  Wrights  Island.  The  channel 
at  Cedar  Bush  Marsh  had  shoaled  f(n*  a  distance  of  1,700  feet  at  its 
upper  end,  for  about  1,000  feet  of  which  distance  the  average  depth  was 
2A  feet,  and  for  about  100  feet  it  was  only  18  inches  at  low  water. 

The  cut  through  Wrights  Island  had  scoured  to  the  width  of  100 
feet  an<l  depth  of  7  to  10  feet,  but  at  its  two  ends  and  at  the  lower  end 
of  Cedar  Uusli  ^larsh  cut  shoals  had  formed,  upon  which  there  was 
only  2  to  3  i'wt  of  water  at  low  tide.  The  natural  channel  arouucl 
Wrights  Island  had  narrowed  to  the  minimum  width  of  about  50  feet, 
but  a  draft  of  5  feet  could  be  carried  through  it  and  a  draft  of  3  feet 
through  th(»  natural  channel  around  Cedar  Bush  Marsh.  .    . 

The  amcumt  exi)ended  during  the  fiscal  year  ending  June  30,  1894, 
has  been  applied  to  surveys  only. 

.Inly  1.  ISIK^.  balance  nnfX]KMnU?(l $12,[>57.85 

.Jnuo  30.  1891,  amount  cxpentb-d  dnring  tiscal  yvnr ^ 1, 0S3.97 


.Inly  1,  l><fU,  l)alanco  nncxpeinlod 11,473.68 

July  1,  1S91,  ont.stuuding  liabilities 87.31 

July  1, 189A,  balaiico  available 11,386.87 
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i  AnKNiiit  (estimated)  required  for  completion  of  existing  project $7, 000. 00 

-  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  1866  and  1867. 

(See  Appendix  L  14.) 

i5.   Xorth  East  {Cape  Fear)  River ^  North  Carolina. — When  the  United 
States  began  to  improve  it  in  1890,  a  draft  of  at  least  G  feet  could  be 
carried  up  48  miles  to  Bauncrmans  bridge  at  lowest  stage.     Eroin 
Baunermaus  bridge  lyT)  miles  up  to  Kornegays  bridge  the  river  is  so  shal- 
low its  navigation  even  by  flatboats  is  not  usually  practicable  for  any 
periods  of  considerable  duration,  but  is  dependent  upon  freshet  stages 
and  therefore  intermittent  at  all  seasons  of  the  year.    Above  Banner- 
nuins  bridge  it  was  badly  obstructed  by  snags  and  overhanging  trees. 
The  project  of  1889  is  to  clear  the  channel  to  its  natural  depth  and 
to  a  good  width  for  small  light-draft  steamers  up  to  Hfillsville  and  for 
pole  boats  up  to  Kornegays  bridge,  at  an  estimated  cost  of  $30,000. 
To  June  30, 1893, 85,074.15  had  been  expended  upon  this  improvement. 
At  that  date  the  channel  to  its  natural  depth  and  to  a  width  of  40 
feet  bad  been  cleared  merely  of  its  worst  obstructions  to  a  high- water 
QSiTigation  from  Bannermans  bridge  up  31 J  miles  to  Chinquepin,  and 
again  thoroughly  cleared  4f  miles  jfrom  Eafting  Oar  to  the  vicinity  of 
Coxft  Bluff,  70  miles  above  the  confluence. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
the  channel  for  a  width  of  50  feet  and  to  the  full  depth  of  water  on 
the  bars  has  been  thoroughly  cleared  from  Coxs  Blutf  up  29J  miles  to 
Millera  Landing. 

•Jaly  1, 1893,  balance  unexpended .^ $4,925.85 

Jane  30, 1894-,  amount  expended  dnring  fiscal  year .T 2,  925. 91 

•{«»|.v  1. 1804,  balance  nnexpended 1,999.94 

•'«ly  1, 18W,  outstanding  liabilities 272.22 

•Jnly  1. 1894,  balance  available 1,727.72 

Aniouut appropriated  by  act  of  August  17,  1894 5,000.00 

.\iBount  available  for  fiscal  year  ending  Juno  30,  1805 6,  727. 72 

(<^ioo!int  (estimated)  required  for  completion  of  existing  project 15,  <K».  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  .June  30, 1896      1 ,  500. 00 
^n'»&iitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
^tbor  acts  of  1860  and  1867  and  of  suntlry  civil  act  of  March  3,  1893. 

(See  Appendix  L  15.) 

16.  Black  EiveTj  North  Carolina. — When  the  United  States  began  to 
improve  this  river  in  1887  theehannel  from  the  mouth,  24  miles  to  Point 
^^-'^^ell,  was  fairly  cleared  to  a  depth  not  less  than  4  feet  at  low  sum- 
luw  stages,  and  was  roughly  cleared  62  miles  farther  to  Lisbon,  with 
ajejist  channel  depth  of  2i  feet  at  low  stage  in  the  10  miles  from  Point 
Caswell  to  Haws  Xarrows;  thence  52  miles  to  Lisbon  the  depth  at  low 
.^'nninier  stage  was  18  inches  to  3  feet  on  the  shoals  and  10  to  12  feet  in 
the  jjools. 

Tlie  project  of  1885  was  to  apply  at  least  $10,000  to  removing  logs, 

snags,  and  overhanging  trees  from  the  bed  and  banks  and  rounding  off 

a  few  of  the  sharpest  bends  in  the  river  from  its  confluence  with  the 

Cape  Fear  up  86  miles  to  Lisbon.    In  1803  it  was  modified  to  confine 

tlie  improvement  to  the  78  miles  up  to  Clear  Kun. 

To  June  30,  1803,  $7,874.57  had  been  expended  upon  this  work. 

At  that  date  the  channel  had  been  well  cleared  from  Clear  Itnn  down 

li^  miles,  but  the  24  miles  thence  to  Point  Caswell  were  much  obstructed 

by  snags,  logs,  and  trees.    The  channel  was  also  obstructed  by  shoals 
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of  sand  at  Goffs,  Haws,  and  South  River  Narrows,  where  the  water 
flows  from  the  channel  through  swamps. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
24  miles  of  channel  have  been  cleared  down  to  Point  Caswell. 

July  1,  1893,  balance  unexpended $6, 456.  S8 

June  30,  1894,  amount  expended  during  liscal  year 4, 130. 15 


• 


Julj'  1,  1894,  balance  unex]>ended 2, 326. 18 

July  1,  1894,  outstanding  liabilities 4.85 

July  1,  1894,  balance  available 2,321.33 

Amount  appropriated  by  act  of  August  17,  1894 2, 000. 00 

Amonn t  available  for  fiscal  year  ending  June  30,  1895 4, 321. 33 

{Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 
1896,  for  maintenance 3, 000. 00 
Submitted  in  compliancre  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(>  and  1807  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  10.) 

17,  Cape  Fear  River  above  Wilmington,  K,  C. — When  the  United  States 
began  to  improve  it  in  1S82  a  draft  of  4  feet  could  be  carried  at  lowest 
stages  50  niilos  above  Wilmington  to  Browns  Reach,  thence  05  miles  to 
Fayettcville  there  were  4*J  shoals  aggregating  about  16§  miles  in  length 
on  which  the  depth  was  not  more  than  12  to  14  inches  during  the  low 
stage 5  from  Indian  Wells  Landing,  37  miles  above  Wilmington,  78 
miles,  to  Fayettevillo,  the  river  was  badly  obstructed  by  snags,  logs,  and 
overhanging  trees. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  obtain  at  all 
times  of  the  year  a  depth  of  4  feet  from  Wilmington,  73  miles,  to  Eliza- 
bethtown,  and  of  3  feet  thence,  42  miles,  to  Fayetteville,  by  removing 
snags  and  rock  from  the  bed  and  overhanging  trees  from  the  banks,  by 
contracting  the  channel  by  Jetties  on  the  shoals,  and  by  a  little  dredg- 
ing at  a  bar  of  chiv,  at  a  total  cost,  estimated  in  1803,  of  $276,000. 

To  June  30, 1803,  8112,330.20  had  been  expended  upon  this  work. 

At  that  date  the  channel  was  not  less  than  4  feet  deep  from  Wil- 
mington, no  miles,  to  Browns  lleach  at  all  stages,  and  not  less  than  2.6 
feet  d(»ep,  23  miles  f;  rther,  to  Klizabethtown,  whence  42  miles,  to  Fayette- 
ville the  least  low- water  depth  was  1.2  feet. 

With  the  amount  api)lied  during  the  fiscal  year  ending  June  30, 1894, 
the  two  most  troublesome  shoals  on  the  river,  Old  Ferry,  9  miles,  and 
Little  Sugar  Loaf,  40 J  miles  below^  l'ayett<;ville,  have  been  improved  so 
as  not  to  interfere  with  navigation. 

July  1  IHJKJ,  balanro  unexpended $5,986.16 

,hine  1)0,  ISUl,  :miorin(  expended  during  liseiil  year 3,597.60 

,Tulv  1 ,  ISU 1 ,  halaneo  unexi)ended 2, 388. 66 

July  1,  ISJU,  outatandinjr  liabilities 327.67 

July  1,  18iM,  l)alane<^  available 2,060.99 

Amount  a])i)r(»i)riat<d  by  aet  of  August  17,  18iM 14,000.00 


■* 


Amount  availabl<»  lor  fiscal  yts'ir  ending  Juiut  IJO,  181)5 16,060.99 


{Amount  (estimated)  re<juired  f<»r  eom])lotion  of  existing  project 142,750.00 
Amount  tliat  can  be])rolitably  expended  in  tiscalyearendingJuuoSO,  1896    25,000.00 
Sul)mitted  in  eom])lianee  with  requirements  of  sections  *J  of  river  and 
harbor  acts  of  ISjUJ  and  iHtJT  and  of  sundry  civil  net  of  March  3, 1893. 

(See  Appendix  L  17.) 

18.  Cape  Fear  Hirer  at  and  below   Wibningtoyij  X.  C. — The  United 
States  be^an  to  improve  the  river  between  the  bar  and  Wilmingtoa 
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in  1829  and  the  channel  on  the  bar  in  1853.  In  1829  the  river  was  so 
obstructed  that  vessels  drawing  more  that  10  feet  were  obliged  to  anchor 
14  miles  below  Wilmington  and  discharge  a  part  of  their  cargoes  into 
Kghtera.  In  1863,  at  low  water  on  the  bar,  the  least  mid-channel  depth 
'^as  7  feet  in  the  western  channel,  7J  feet  in  the  eastern  channel,  and  8 
feet  at  New  Inlet  7  miles  above  the  mouth. 

The  onginal  project  of  1827  was  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
^nd  by  diverting  into  it  water  from  Brunswick  River  and  from  Fishing 
^nd  Rodmans  creeks. 

The  project  of  1853  was  to  straighten  and  deepen  the  channel  on  the 
oar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting  water 
through  it  from  New  Inlet,  by  building  a  jetty  at  Federal  Point,  and  by 
closing  two  small  breaches  in  Zekes  Island. 

The  project  of  1870  was  to  deepen  the  bar  channel  by  closing  the 
breaches  between  Smiths  and  Zekes  islands,  with  tlie  ultimate  closure 
ofKewIuletin  view. 

The  project  of  1873,  to  deei)en  the  channel  through  the  bar,  added  to 
that  of  1870,  to  dredge  in  the  Baldbead  (eastern)  Channel,  to  extend 
across  Zekes  Island  and  beyond  it  into  the  river,  tlie  dam  then  being 
bnilt  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  New  Inlet,  conmiencing  with  the  building  of  a  jetty  from  Federal 

The  project  of  1871  was  "to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wiiiniijgton"  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  Shoal  below  New  Inlet  and  through  three  other  shoals  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  23  miles  in  length  through 
Horseshoe  Shoal,  and  through  eight  other  shoals  above  it  270  feet 
^ide  and  16  feet  deep  at  mean  low  water  from  deep  water  at  Smith- 
▼Jlle  (Southport)  to  Wilmington. 

rebruary  28^  1889,  pursuant  to  a  requirement  of  the  river  and  har- 
Dor  act  of  August  11, 1888,  the  cost  of  obtaining  a  channel  20  feet  deep 
2^  ^^811  low  water  from  \Vilmington  to  the  ocean  was  reported  to  be 
*''^HNO(K>.  In  the  Annual  Keport  for  1889  It  was  reported  that  an 
**lditional  appropriation  of  $25,000  would  be  required  to  complete  the 
project  Qfib81  and  obtain  a  channel  10  feet  deep  from  Wilmington  to 
tHe  Ocean.  By  the  river  and  harbor  act  of  September  19,  1890,  Con- 
pj'Ss  appropriated  §170,000  for  improving  the  Cape  Fear  Kiver  at  and 
oeioir  Wilmington,  and  December  24,  1890,  a  contract  was  entered  into 
«>r  dredging  to  the  depth  of  20  feet,  which  commenced  at  Wilmington 
^nuary  19, 1891,  and  ceased  at  Brunswick  Kiver  shoal,  4J  miles  below 
^nmiiifTton,  September  7,  1892. 

^^iice  Sei)teniber  7, 1892,  work  has  been  in  progress  to  obtain  a  chan- 
p*  through  the  shoals  between  Wilmington  and  the  bar  and  on  the 
atter  18  feet  deep  at  mean  low  water. 

,  ^<>  June  30,  1893,  $2,(;05,171.33  (including  outstanding  liabilities) 
au  been  expended  upon  this  improvement. 

^  ^^  that  date  the  depth  at  mean  low-water  was  on  the  outer  bar  18.2 
^^^^ii<l  on  its  inner  slioals  15.2  feet,  on  Snows  Marsh  Shoal,  7  miles 
^r^e  the  bar,  14.2  feet,  and  on  two  other  shools,  Lilliput  and  Mid- 
j  Y^)  between  Snows  Marsh  and  Wilmington,  14  and  15  feet  respect- 

Jy«  The  minimum  channel  depth  was  therefore  15.2  feet  on  the  bar 
^^^  U  feet  in  the  river. 

V*  ^th  the  amount  applied  during  the  fiscal  year  ending  June  30, 1894, 
a  Channel  of  the  variable  widths  of  50  to  209  feet  has  been  obtained 
iroTn  Wiin^ii^orton,  22  miles,  to  Snows  Marsh  18  feet  in  depth,  with  the 
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exc<?ption  of  the  lower  extremity  of  Lilliput  Sboal,  where,  since  dredg- 
ing, it  has  shoaled  to  16.5  feet  at  mean  low  water,  with  a  bottom  of  very- 
soft  sludge. 

July  1 ,  1893,  balance  iiiicxpeiuled $178, 054. 50 

June  30,  1894,  amouut  expended  during  liscal  year 76, 516. 25 

July  1,  1894,  balance  unexpended 101, 538.  34 

July  1,  189.1,  ontstandinj:  liabilities $21,773.12 

July  1,  1894.  amount  covered  by  uncompleted  contracts 32,  IU9. 08 

51,122.80 


July  1,  1894,  balance  available 47, 415. 54 

Amouut  appropriated  by  act  of  August  17,  1894 200, 000. 00 

Amount,  available  for  fiscal  year  ending  June  30,  1895 217,  415.54 


Amount  (estimated)  required  for  completion  of  existing  project: 

Iftol8feet 200,000.00 

If  to  20  feet 1,230,000.00 

Amounttliatcanbeprolitablyexpendediuliscal  year  endingJuno30, 1896     250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(Sec  Appendix  L  18.) 

10,  fjockicoofh  Folly  Tiir^r,  Xorth  Carolina. — When  the  United  States 
hegan  this  iinprovemont  in  1802,  tlie  depth  on  the  changeable  ocean 
bar  was  usually  4  feet  at  low  and  8  feet  at  high  water.  These  de2)ths 
could  be  carried  at  low  stages  1 J  miles  up  the  channel  to  a  mud  flat, 
over  which,  for  IJ  miles,  the  <*hannel  depth  averaged  less  than  1  foot  at 
low  water.  A  little  above  these  flats  there  was  a  shoal  300  feet  long 
upon  which  the  depth  at  low  water  was  about  2.}  feet,  thence  about  22 
miles  by  river  to  Lockwoods  Folly  bridge  the  depth  was  nowhere  less 
than  5  feet. 

The  project  was  ad<)i)ted  in  1887  to  dredge  a  channel  through  the 
flats  100  fi'ct  wide  and  7  feet  deep  at  low  water. 

To  June  30, 1893,  *4,075.14  had  been  expended. 

At  that  date  one  cut,  40  feet  wide  and  5  feet  deep  at  low  water,  had 
been  dredged  the  length  of  2,530  feet,  about  one-third  of  the  distance, 
through  the  shoal. 

The  amount  ($3,000)  appropriated  July  13,. 1892,  being  too  small  to. 
Ibrm  a  contract  for  dredging  at  an  advantageous  rate,  tlio  Secretary  of 
War,  August  4, 1892,  authorized  it  to  be  withheld  from  expenditure  for 
the  ])resent,  and  no  work  has  been  done  during  the  liscal  ye;ir  ending 
June  30,  1S94. 

July  1 ,  1803.  balance  unexpende«l $.%  024.  86 

June  30,  1S<JI,  amount  exi^'uded  during  fiscal  year 24.86 

July  1.  ISOl,  balance  unexi>cnded 3,000.00 

Amount  ai)i)ropriatcd  by  act.  of  7\u«xuHt  17,  ISiM 10,000.00 


Amount  available  for  liscal  year  ending  Juno  30,  1805 13,  (XX). 00 


{Anumnt  (estimated)  rc<iuirc<l  for  completion  of  existinjuf  ])rqject 22,000.00 
Amounttliat  canbei»rolitably  ex])ende«l  in  liscal  year  endin«r  June  1^,  1896    22,000.00 
Submitted  in  compliance  with  re(|uirenient8  ot"  Ki'trtions  2  of  river  and 
harbor  acts  of  18(»<;  and  18157  and  of  sundry  civil  act  of  March  8,  1893. 

(See  Appendix  L  10.) 

J20,  Georgetown  Jfarbor,  South  Carolina. — This  harbor  is  that  part  of 
the  Sanipit  Itiver  immediately  within  the  bar  at  its  mouth,  near  the 
head  of  Winy  aw  I>ay. 

When  the  t.-nited  Sttites  began  to  ini])rove  it  in  1884  tliere  was  in 
the  channel  on  the  ocean  bar  at  the  mouth  of  the  bay' at  low  water 
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Jnly  1,  18d3,  balance  nnexpencled $4, 801. 30 

June  30,  1894,  amount  expended  dnriug  fiscal  year 3, 754. 40 

Jnly  1,  1894,  balance  unexpended 1,046.90 

July  1,  1894,  outstanding  liabilities 101.05 

July  1,  1894,  balance  available 945.85 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6,  945. 85 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  1.) 

2.  Lumber  River^  North  Carolina  and  South  Carolina. — The  river 
was  obstructed  by  logs,  snags,  and  overhanging  treevS,  and  in  places 
by  sand  bars.  It  was  crossed  by  a  number  of  bridges  without  draws. 
The  project  contemplates  the  removal  of  snags,  logs,  overhanging 
trees,  etc.,  for  70  miles  below  Lumberton  at  an  estimated  cost  of 
$35,0<)0.  The  work  of  the  year  has  been  snagging.  The  railroad 
bridge  in  South  Carolina  has  been  supplied  with  a  steel  draw.  The 
North  Carolina  bridges  have  been  provided  with  draw-spans  or  dis- 
continued. The  commerce  of  the  year  amounts  to  10,550  tons.  Total 
expenditures  to  June  30,  1894,  $14,912.07. 

Jnly  1. 1893.  balance  unexpended $1,  932. 04 

Juno  30, 1894,  amount  expended  during  fiscal  year 1,844.11 

July  1, 1894,  balance  unexpended 87. 93 

July  1, 1894,  outstanding  liabilities 56.00 

Jnly  1, 1894,  balance  available 31.93 

Amount  appropriated  by  act  of  August  17, 1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 4,  031. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 16,  000.  00 
Amounttliatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896    16,  000.  00 
8ubniitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(»6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  M  2.) 

3.  Little  Pedee  River ^  South  Carolina. — The  river  was  much  obstructed 
by  snags  and  overhanging  trees,  and  in  places  was  subdivided  into  sev- 
eral branches.  The  project  contemplates  providing  for  steamboat  nav- 
igation to  Lumber  River  and  ])ole-boat  navigation  to  Little  Rock.  The 
estimated  cost  is  850,000.  All  bridges  on  tliat  ])art  of  river  improved 
for  steamers  have  been  supplied  with  draws.  Xo  work  has  been  done 
during  the  vear.  This  year's  commerce  amounts  to  8,375  tons.  Total 
expenditures  to  June  30, 1894,  $14,218.18. 

Jnly  1,  1893,  balance  unexpended $2,  416. 14 

Jnne  30,1894,  amount  expended  durinjLj  fiscal  year 1,  634.  32 

Jnl V  1,  1894,  balance  unexpended 781. 82 

July  1,  1894,  outstandiug  habiiities 279.00 

July  1,  1894,  balance  available 502.82 

Amount  appropriated  by  act  of  August  17,  1894 4,  000. 00 

Amoont  available  for  fiscal  year  ending  June  30,  1895 4, 502. 82 
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'Amount  (estimated)  required  for  completion  of  existing  project $2,071,250.00 

Amount  that  can  be  profitably  expended  in  fiscal  3'ear  eucling  JuneSO, 
<      1896 : 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 18^. 

(See  Appendix  L  21.) 

33.  Removing  sniiken  vessels  or  craft  ohstr noting  or  endangering  navi- 
gation.— The  removal  of  the  wreck  of  the  schooner  George  O.  Oreen 
which  was  dangerous  to  navigation  in  8J  fathoms  of  water  in  the  track 
of  vessels  1(>  miles  from  the  month  of  the  Cape  Fear  Kiver,  was  anthor- 
ized  December  15, 18D3,  but  was  removed  by  the  U.  S.  dynamite  gun- 
boat Vefi}(vius. 

The  removal  of  the  wreck  of  the  schooner  Enchantress,  at  the  west- 
erly verge  of  the  channel  of  the  Cape  Fear  River  just  below  Wilming- 
ton, which  was  a  dangerous  obstruction  to  navigation,  was  authoriz^ 
l)ecen)ber  23,  1893,  but  its  removal  is  now  in  progress  by  the  owners 
of  the  cargo. 

December  13, 1893,  a  sunken  three-masted  schooner  wa^  reported  10 J 
miles  NE.  \  N.  from  Cai)c  Hatteras.  Unless  it  has  been  removed  by 
the  U.  S.  dynamite  gunboat  Vesuvius  its  removal  will  be  undertaken  in 
July,  1894. 

December  28, 1893,  a  sunken  wreck  was  reported  about  12  miles  S.  by 
E.  magnetic  from  ( 'ape  Lookout  light-house.  A  search  failing  to  find  it, 
the  sum  of  $300  was  allottiul  for  searching  for  this  wreck  and  for  two 
others  which  were  rumored  to  be  in  the  locality  and  dangerous  to  navi- 
gation. The  former  wreck  was  removed  and  the  two  latter  examined 
and  found  by  the  master  of  the  U.  S.  revenue  cutter  Col/ax  in  June, 
1891,  to  be  not  dangerous  to  navigation. 

(See  Appendix  L  22.) 


IMPROVEMENT  OF  WACCAMAAV  AND  LUMBER  RIVERS,  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HAR- 
BORS  IN   SOl'TU   CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers;  Division  Engineer,  Col.  William  P.  Craigbill,  Corps  of 
Engineers. 

7.  Waccamaic  Jiirn\  North  Carolina  and  South  Carolina. — In  1880 
this  river  was  navigabh*  for  boats  of  12  feet  draft  at  all  stages  of  water 
from  G(M)rget()wn  23  miles  to  Bull  Creek,  and  at  higli  wat^r  4  miles 
further  to  Huck's  h)wer  mills;  thenceforboatsof  7  feet  draft  at  high  water 
22  miles  farther  to  ('onway ;  thence  it  possessed  an  obstructed  channel 
for  boats  of  .3  leet  draft  at  ordinary  winter  waiter  (58  miles  to  Kecves 
Ferry;  thence  an  obstructed  channel  with  o  feet  depth  at  high  water 
30  miles  to  Lake  Waccamaw. 

The  ])roject  provides  for  a  channel  12  feet  deep  at  all  stages  of  watei 
and  SO  feet  bottom  width  from  the  mouth  of  the  river  to  Conway;  thence 
a  cleared  channel  to  Lake  Wacc;imaw.     The  estimated  cost  is  $138,400. 

The  work  of  the  year  has  been  snagging.  Tp  to  June  30,  1894, 
$8r>,S5o.lO  has  been  si)(qit,  giving  a  thoroughly  cleared  channel  with 
100  feot  least  width,  7  IVet  deep  at  low  water,  as  far  as  Conway,aud40 
feet  width  and  3  feet  deej)  72  miles  above  Conway. 

The  commerce  of  the  year  amounts  to  00,208  tons. 
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July  1,  1893,  balance  nnexpended $4, 801. 30 

June  30,  18S4,  amount  expended  dnriug  fiscal  year 3, 754. 40 

Jnly  1,  1894,  balance  unexpended 1,  (X46. 90 

J  uly  1,  1894,  outstanding  liabilities 101. 05 

Jnly  1,  1894,  balance  available 945.85 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6, 945. 85 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 500. 00 
Aniountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Ml.) 

2.  Lumber  RiveVj  North  Carolina  and  South  Carolina. — The  river 
was  obstructed  by  logs,  snags,  and  overhanging  trees,  and  in  places 
by  sand  bars.  It  was  crossed  by  a  number  of  bridges  without  draws. 
The  project  contemi)lates  the  removal  of  snags,  logs,  overhanging 
trees,  etc.,  for  70  miles  below  Luniberton  at  an  estimated  cost  of 
$^,0()0.  The  work  of  the  year  has  been  snagging.  The  railroad 
bridge  in  South  Carolina  has  been  supplied  with  a  steel  draw.  The 
IS'orth  Carolina  bridges  have  been  provided  with  draw-spans  or  dis- 
continued. The  commerce  of  the  year  amounts  to  10,550  tons.  Total 
expenditures  to  June  30,  1894,  $14,912.07. 

Jnly  1, 1893,  balance  unexpended $1, 932. 04 

June  30, 1894,  amount  expended  during  fiscal  year 1,  844. 11 

July  1, 1894,  balance  unexpended 87. 93 

July  1, 1894,  outstanding  liabilities 56.00 

July  1, 1894,  balance  available 31. 93 

Amount  appropriated  by  act  of  August  17, 1894 4,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 4,  031. 93 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 000.  00 
Amounttlint  can  be  profitably  expended  in  fiscal  yearending  June30, 1896    16,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  2.) 

3.  Little Pedee  River ^  South  Carolina. — The  river  was  much  obstructed 
by  snags  and  overhanging  trees,  and  in  places  was  subdivided  into  sev- 
eral branches.  The  project  contemplates  providing  for  steamboat  nav- 
igation to  Lumber  River  and  i)ole-boat  navigation  to  Little  Rock.  The 
estimated  cost  is  $50,000.  All  bridges  on  tliat  i)art  of  river  improved 
for  steamers  have  been  supplied  with  draws.  Xo  work  has  been  done 
during  the  year.  This  year's  commerce  amounts  to  8,375  tons.  Total 
expenditures  to  June  30, 1894,  $14,218.18. 

July  1,  1893,  balance  unexpended $2,  416. 14 

June  30,1894,  amount  expended  during  fiscal  year 1.  63-1.  32 

Jnly  1.  189^4,  balance  unexpeuded 781. 82 

July  1,  1894,  outstanding  liabilities 279. 00 

July  1,  1894.  balance  available 502.82 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 4, 502. 82 
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r  Amount  (estimated)  recniired  for  completion  of  exiRtin^  project $31,000.00 

I  Amount  that  cnn  be  ])roHtabIy  expended  in  fiscal  year  ending  J  uneSOy  1896    20,000.00 
Submitted  in  compliance  ^vith'reipiirements  of  sections  2  of  river  and 
harbor  acts  of  ISCa]  and  18o7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  3.) 

4.  Great  Palee  Rlver^  South  Carolina, — The  river  was  dangeroasly 
obstructed  by  snags  and  logs.  The  project  provides  for  thoroughly 
cleared  0-foot  navigation  52  miles  to  Smith  Mills,  and  3i-foot  naviga> 
tion  to  Cheraw,  172  miles  above  the  mouth,  at  all  stages  of  water,  at  an 
estimated  cost  of  $117,000.  The  work  of  the  year  has  been  snagging. 
This  vear's  commerce  amounts  to  91,025  tons.  Total  expenditures  to 
June'30,  1894,  887,352.37. 

July  1,  1893,  balance  unc^xpended $6,178.28 

June  3(),  1894,  amount  expended  during  fiscal  year 4, 030.  (55 

July  1,  1894,  balance  nnex])ended 2, 147. 63 

July  1,  1891,  outstanding  liabilities 219.00 

July  1 ,  189 1 ,  balance  avaUable 1, 928. 03 

Amount  a]4»ropriated  by  act  of  August  17,  1891 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7,  928. 63 

{Am<mnt  (estimated)  rcipiired  for  completion  of  existing  project 21, 500. 00 
AmouMttbatcanboprotitab]yexpendedinfiscalyoarendingJunel^,1896    21,  500.  00 
iSubmittcd  in  coinpliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t)»>  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  4.) 

5.  Clark  Hirer,  South  Carolina. — This  river  forms  the  southern  mouth 
of  Lynch  Kiver.  Its  upper  end  was  entirely  choked  by  drift\uood  and 
fallen  trees.  The  ])r()je(*t  ])r()vides  for  closing  the  northern  mouth  of 
Lynch  IMver  and  snagging  Clark  River.  The  estimated  cost  is  87,50(). 
No  work  has  been  done  during  the  year.  All  that  is  needed  before 
Lynch  Kiver  is  opened  for  steamers  has  been  done.  This  year's  com- 
nier«e  amounts  to  about  7,000  tons.  Total  exx)enditures  to  June  30, 
1894,  *7,4<i4.58. 

July  1 .  180:^.  balance  unexpended $413. 81 

June  !J0, 1S94.  amount  expeu<led  during  fiscal  year 378.39 

July  1,  18!M,  balance  unexpended 35.42 

(See  Api)endix  M  5.) 

f).  Minf/o  Creel',  South  Carolina. — This  stream  was  much  obstructed 
by  snags  and  overhanging  trees.  The  project  provides  for  removing 
obstructions  from  the  mouth  to  Williams  Landing  for  steamboat  navi- 
j;ation  and  above  for  ]>ole  boat  navigation.  The  estimated  cost  is 
M17,(K)0.  The  work  of  the  year  has  been  snagging.  This  year's  com 
mcrce  amounts  to  114,375  tons.  Total  expenditures  to  June  30,  1S94, 
NllV)(>8.94. 

July  1, 1S9.-J,  balaiKM^  unexpended $1, 453.  98 

.June  30,  1894,  amount  <»x])ended  during  liscal  year 1, 422. 92 

.Tnly  1,  IWI,  balance  unexpended 31.06 

Amount  ap])n>]»riat<'d  by  act  of  August  17. 1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1S95 4, 031. 06 

(See  Appendix  M  (J.) 

7.  Santee  Jiirer,  South  Carolina. — This  ri  v(M'  was  obstructed  by  sunken 
logs  and  snags.  The  bar  was  narrow,  crookc*!,  and  shifting,  with  only 
about  4  feet  depth  at  low  tide.     The  i)i'(>je(?t  provides  for  leaving  the 
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Mosquito  Creek  Canal,  Trbich  has  been  completed  for  about  $100,000, 
as  a  lumber  route,  and  for  a  new  cut  between  Estherville  and  Minim 
Creek,  at  an  estimated  cost  of  $250,000,  and  for  completely  snagging 
the  Santee  River  itself  at  a  cost  of  $100,000.  During  the  past  year 
dredging  on  tbe  new  canal  continued  with  the  new  dredge  owned  and 
operated  by  the  United  States,  at  a  cost  of  between  3  and  4  cents  a 
cubic  yard.  The  lowest  price  here  by  contract  was  over  35  cents — 
about  ten  times  grefiter  than  this  year's  cost  by  hired  labor. 

Up  to  June  30,  1894,  $158,015.62  had  been  spent  in  giving  a  passage 
30  feet  wide  and  5  feet  deep  at  high  water,  from  Santee  Kiver  to  Winyaw 
Bay,  in  building  a  drawbridge  over  Mosquito  Creek,  in  replacing  dam- 
aged rice  drainage,  and  dredging  on  the  new  Estherville-Minim  Creek 
Canal.    This  year's  commerce  amounts  to  115,428  tons. 

July  1. 1893,  balance  uuexpended $16, 040. 37 

Jane  30^  1894,  amouut  expended  during  fiscal  year 14,  3(>5. 99 

July  1, 1894,  balance  unexpended 1, 734. 38 

July  1,  1894,  outstanding  liabilities 431. 46 

July  1, 1894,  balance  available 1,302.92 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amouut  available  for  fiscal  j^ear  ending  June  30,  1895 41,  302. 92 

(Amount  (estimated)  required  for  completion  of  existing  project 250, 000. 00 
Amonn^tba^  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  200,  000. 00 
{submitted  in  compliauco  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Appendix  M  7.) 

S.  Wateree  River,  South  Carolina. — This  river  had  a  low-water  depth 
of  from  3  to  4  feet  from  its  mouth  67  miles,  to  Camden.  It  was  much 
obstructed  by  snags  and  by  two  railroad  bridges  without  draws.  The 
project  provides  for  4-foot  steamboat  navigation  to  Camden.  Total 
exi)enditures  to  June  30,  1894,  $61,929.74. 

The  appropriation  of  September  19,  1890,  completes  the  original 
estimated  cost,  and  for  this  sum  the  river  has  been  put  into  a  satis- 
factory condition.  The  engineer  oflBcer  in  charge  reports  that  an 
annual  appropriation  of  $6,500  is  needed  for  maintenance.  This 
year's  commerce  amounts  to  18,075  tons. 

July  1,  1893,  b'llanco  unexpended $3,015.66 

Jnne  30,  1894,  amount  expended  during  fiscal  year 2, 475. 40 

July  1 ,  1894,  balance  unexpended 570.  ^6 

July  1,  1894,  outstanding  liabilities 85.00 

.Inly  1,  1894,  balance  available 485.26 

Amount  appropriated  by  act  of  August  17,  1894 2,  500.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 2, 985.  26 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      6,500. 00 
.  ?Sul>mitted  in  com]diance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1«66  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  8.) 

9.  Congaree  River,  South  Carolina. — This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth  48  miles  to  the  railroad  bridge  at 
Columbia,  thence  1-foot  low- water  depth  2  miles  farther.  The  lower  47 
miles,  from  Granby  to  the  mouth,  was  blocked  by  snags  and  a  railroad 
bridge  without  a  draw.  The  3  miles  above  Granby  was  impassable, 
being  rapids.  The  original  project  provides  for  4-f<)ot  navigation  below 
Granby,  and  a  cleared  channel  through  the  rapids  above. 
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A  new  project,  submitted  in  accordance  with  House  resolution  of 
December  15,  1893,  provides  for  the  same  depth  up  to  Columbia.  The 
work  of  the  year  has  been  snagging.  Total  expenditures  to  June  30, 
1804,  $<24,r)01.7r).    This  year's  commerce  amounts  to  7,974  tons. 

July  1,  1893,  balance  iiuexpended $3,007.74 

June  30,  18i>4,  amount  expended  during  fiscal  year 2, 509. 49 

Julv  1,  1891,  balance  unexpended 498.25 

July  1.  1894,  outstanding  liabilities 127.20 

July  1,  1894,  balance  available 371.05 

Amount  apj)ropriated  by  act  of  August  17,  1894 4, 000. 00 

Amount  available  for  fiscal  yeiiv  ending  June  30.  1895 4,371.05 


{Amount  (estimated)  required  for  completion  of  existing  project 25, 500. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
Submitted  in  rompliauce  witli  requirements  of  sections  2  of  river  and 
barbor  aets  of  1860  and  1807  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  9.) 

10.  Charlcifhni  Harbor^  South  Carolina, — The  work  in  progress  since 
1878  comi)rises  two  jetties  of  riprap  with  mattress  foundation,  and  in 
some  phices  of  mattress  hearting.  The  jetties  spring  from  Morris  and 
Sullivan  islands  and  converge  on  curves  so  as  to  cross  the  bar  on  par- 
allel lines  about  2,000  feet  apart.  They  are  to  establish  and  maintain 
a  channel  across  the  bar  not  less  than  21  feet  deep  at  low  water  where 
lieretofore  the  low-water  depth  has  not  exceeded  12  feet.  The  action 
of  the  jetties  is  to  be  assisted  by  dredging.  Estimated  cost  for  jetties 
up  to  low  water,  8-1,380,500;  up  to  3  feet  above  mean  low  water, 
$5,334,500. 

Dredging  continued  throughout  the  year,  under  contract  with  Messrs. 
Egan  «S:  Friday,  using  the  Government  dredge.  Stonework  continued 
under  the  contract  with  the  same  firm.  During  the  year  214,232  tons 
of  stone  was  deposited  on  the  jetties,  and  503,055  cubic  yards  of  mate- 
rial was  dredged.  No  settlement  of  the  jetties  has  occurred  during  tho 
year,  but  some  of  the*  very  high  portions  had  the  top  knocked  off  down 
to  high-water  mark  during  the  hurricane  of  August  27, 1803.  No  prac- 
tical injury  was  done  to  either  jetty  by  this  storm.  About  2J  miles  of 
the  South  Jetty  and  IJ  niiles  of  the  North  Jetty  have  been  raised  to 
high  water  since  work  began. 

The  annual  survey  shows  a  marked  improvement  in  the  jetty  chan- 
nel. There  is  now  17  feet  of  water,  sulliciently  wide  for  navigation, 
all  the  way  through  at  low  tide.  Total  expenditures  to  June  30, 1894, 
82,040,231.04. 

July  1,  \x\Ki,  balance  nnoxpended ^($31,285.33 

June  30,  lSi)I,  aiiKMint  oxpcndcd  during  tiscal  year 394,019.97 

.Tiilv  1,  18tM.  l.nlanct'  uiK'xpiMidod 337,265.36 

July  1.  181M,  outstanding  liabilities $370,000.00 

Julv  1.  ISIM.  auiouut  covered  bv  nnconij)leted  oontraets  ..   1, 1 20,  461.  26 

1,497,061.26 

Amount  aj^propriated  by  sundry  eivil  act  of  August  IS,  1804 450,000.00 


'  Aiuount  ('estimated)  roijuirod  for  coniph'tion  of  existing  projoot 753,000.00 

Aniouut  that  can  be  jirotitablv  expended  in  liscal year  ending  June  30, 

l^iH) 753,000.00 

Subniittfd  inc(»ni])liauce  witb  n*(piireinents  of  srctions  2  of  river  and 
harbor  acts  of  1800  and  1W7  ami  of  8un«lry  civil  act  of  March  3, 1803. 

(See  Appendix  M  10.) 

If.  Afihlni  T^irrr.   South   Carolina, — The  plan  of  improvement  com- 

pli   ('  .   j!j  •    ::'  •.:•.. :I  :  I"  ::  ^I*.-'::!  ;j''    ::{  >'.  ::.il<s  :i]?  >v;'  the  rjty  of  Chrir!c-i. 
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ton,  S.  C,  where  there  was  only  9  feet  of  water  at  low  tide,  and 
another  just  below  the  Wando  Phosphate  Works,  where  there  was  only 
6  feet.  Low- water  depths  of  from  10  to  11  feet,  with  widths  of  from 
100  feet  to  200  feet,  have  been  obtained.  This  year's  commerce  amounts 
to  525,000  tons.    Total  expenditures  to  June  30,  1894,  $5,498.23. 

July  1, 1893,  balance  unexpended $2. 81 

Joiie  30, 1894,  amoant  expended  duriug  fiscal  year 1. 04 

July  1, 1894,  balance  unexpended 1.77 

(See  Api)endix  M  11.) 

12,  Wappoo  Cut  J  South  Carolina,—T\ie  project  provides  for  a  channel 
60  feet  wide  and  6  feet  deep  at  low  water  between  Ashley  and  Stono 
rivers.  There  is  now  a  narrow  5^-foot  channel  all  the  way  through. 
This  year's  cjommerce  amounts  to  242,000  tons.  Total  expenditures  to 
June  30,  1894,  $50,284.28. 

July  1,  1893,  balance  unexpended $2, 715. 72 

July  1,  1894,  balance  unexpended 2, 715,  72 

Ambnut  appropriated  by  act  of  August  17,  1894 7, 000. 00 

Amount  available  for  fiscal  year  euding  June  30, 1895 9, 715. 72 

{Amount  (estimated)  required  for  completion  of  existing  project 28^  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  encling  June  30, 1896    28,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.    , 

(See  Appendix  M  12.) 

13.  Edisto  Kiver^  South  Carolina, — The  river  was  mueli  obstructed 
by  snags  and  shoals.  The  project  provides  for  a  channel  for  rafts  and 
flatboats  from  the  sea,  200  miles,  to  Ciuignard  Landing,  on  the  South 
Fork,  at  an  estimated  cost  of  $33,385.  No  work  has  been  done  during 
the  year.  The  project  has  been  satisfactorily  completed  for  less  than 
the  estimated  cost. 

This  year's  commerce  amounts  to  120,870  tons.  Total  expenditures 
to  June  30,  1894,  $33,010.30. 

The  sum  of  $2,500  could  be  advantageously  expended  in  removing 
obstructions  which  fell  into  the  river  during  the  hurricanes  of  August 
and  October,  1893. 

July  1, 1893,  balance  unexpended $449. 15 

June  30, 1894,  amount  oxpen<led  during  fiscal  year 74. 45 

.Tul y  1.  189-1,  balance  unexpended 374. 70 

July  1,  1894,  outstanding  liabilities 14. 80  • 

July  1,18^4,  balance  available 359.90 

Amount  (estimated)  recjuired  for  comjdetion  of  existiug  project 2,500.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  <*ndiD«;  June  30, 1896       2, 500.  00 
Submitted  in  compliance  with  recjuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  13.) 

IJ.  Salkfihatchie  River,  South  Carolina, — The  river  was  very  much 
obstructed  by  snags.  The  project  provides  for  a  continuous  flatboat 
channel  from  5  miles  above  Toby  Bluff  to  Hickory  Hill,  at  an  estimated 
cost  of  818,000.  This  year's  commerce  has  amounted  to  27,000  tons. 
The  last  appropriation  completes  the  estimated  cost  and  no  farther 
funds  will  be  required,  the  improvement  being  completed  and  a  suffi- 
cient balance  being  left  for  maintenance.  Total  expenditures  to  June 
30,  1894,  815,378.85. 
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Jnly  1. 1803,  balain-.j  ijiiexpen«lcil $3,758.34 

Juuo  30, 1894,  unioiiut  expeinled  dnriiig  fiscal  year 1, 137. 19 

July  1, 1891,  balance  nncxpcndcd 2,G21.15 

July  1, 1894,  outstanding  liabilities 12.00 

July  1.18IU,  balance  available 2,60*J.  15 

(8ee  Appendix  31  IK) 

J:j.  Beaufitrt  Rivo'j  South  Carolina. — Tlie  portion  to  be  improved  is 
near  Coosaw  Kiver,  where  there  was  only  aboat  4  feet  depth  at  low 
water  lor  a  short  distance.  A  through  channel  7  feet  deep  has  beou 
provided  by  dredging,  as  i)rojected.  The  estimated  cost  is  840,000. 
Total  expenditures  to  June  30, 1894,  have  been  $24,970.9.').  The  amount 
appropriated  was  not  sullicient  to  give  the  required  width,  as  more 
rock  was  encountered  than  was  anticipated.  As  recommended  by  the 
district  engineer,  the  original  estimate  (8-o,00())  has  been  hicreascd 
by  $15,000.    This  year's  commerce  amounts  to  215,000  tons. 

July  1, 18IK?.  balance  unex])en«bMl $62.77 

June  30, 181)1,  amount  exjiended  during  liscal  year 33.  70 

Jnly  1, 1894,  balance  unexpended 29.07 

July  1,  1891,  outstanding  liabilities 6.00 

July  1,1891,  balance  available 23.07 

Amount  apurojjriated  by  act  of  August  17, 1894 5,000.00 

Amount  available  for  liseal  year  ending  Juno  30,  1895 5, 023. 07 

Amount  (estimated)  n-cpiired  for  com])letion  of  existing  project 10,0<"H).00 

Amounttbat  <-an  be  profitably  exi)ended  in  liseal  year  ending  .June  :{0,189(>     10, 0(K).  00 
Submitted  in  com]>lian(M»  -with  rcMiuirements  of  sections  'J  of  river  and 
barlM»r  a<tM  of  18t)<»  and  18*)7  and  of  sundry  civil  act  of  Marcb  3,  1893. 

(Sec  Appendix  M  15.) 

Jfi,  liemoriuff  sunken  vessel h  or  craft  ohstruvfing  or  endamjering  nari- 
(jntUnx —  Wreck  of  schooner  Kate  Y,  Aitkcn,  in  Sicash  Channel^  Charlentan 
Ji  arbor  J  /Sonth  Carolina. — At  the  <^lose  of  the  last  fiscal  year  a  contract 
was  let  to  Messrs.  Charles  W.  Johnston  and  Enoch  Townsend,  to  remove 
this  wre(!k  for  the  sum  ot*  84,745.  They  began  work  and  succeeded  in 
removing  a  i)ortion  of  the  vessel,  but  from  the  start  failed  to  comply 
with  the  sixM'ifications  regarding  the  disposition  of  cargo  and  vessel. 
They  n^rjuesled  an  extension  of  time,  which  was  granted  them.  Up 
to  the  close  ot*  the  iiscal  year  they  had  not  resumeil  work.  Their  exten- 
sion of  time  expires  August  .*J1,  1S94. 

Wreck  of  sloop  in  draicspan  of  Ashlet/  Jiiver  Bridge. — During  the 
gjilc  of  August  27,  1S9.*>,  a  snmll  shio])  sunk  in  over  30  feet  of  water  in 
tlu*  dnnv  opening  of  the  above  bridge.  Her  mast  is  an  obstruction  to 
navigation.  The  rest  of  the  boat  is  so  deei)ly  submerged  as  to  be  out 
of  the  way.  Five  dollars  was  allotted  for  removing  the  mast.  At  the 
close  of  the  year  this  had  not  been  done,  as  the])artieswho  wererei>air- 
ing  th(^  bridge  had  promised  to  pull  it  out  for  that  price,  but  had  failed 
to  do  so. 

The  e\i)enditures  during  the  year  have  aggregated  $.'}(>C.fi7. 

(See  Api)endix  M  1(>.) 

IMPROVEMKNT  OF   RIVKKS   A^'l)   IIARIJORS    IN   EASTERN   GEORGIA. 

This  distiict  was  in  the  charge  of  Capt.  O.  M.  Carter,  Corps  of 
Engineers;  Division  Engineer,  Col.  William  P.  Craighill,  (Jorpsof  Engi- 
neers. 

J.  fSacannah  Ilarhor^  Georgia. — The  plan  of  improvement nnderirhich 
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oi)erations  have  been  carried  on  in  Savannah  Harbor  during  the  last 
fiscal  year  was  approved  by  the  Secretary  of  War  on  July  22,  1890. 
The  project  contemplates  the  establishment  of  a  navigable  channel  2G 
feet  deep  at  mean  high  water  between  the  city  of  Savannah  and  Tybee 
Koads.  The  mean  rise  and  fall  of  tides  varies  from  about  7  feet  at  Fort 
Pulaski  to  about  6  feet  in  front  of  the  city  wharves. 

The  estimated  cost  of  the  improvement  is  $3,500,000. 

Ill  1873,  prior  to  improvement,  the  channel  was  in  i)laces  not  more 
tliau  9  feet  deep  at  mean  low  water,  and  the  usual  high-water  draft  of 
vessels  was  not  more  than  14.5  feet. 

Prior  to  July  1, 1893,  there  had  been  placed  in  the  work  under  the 
present  i)roject  312,887.35  square  yards  of  log  and  brush  mattresses, 
37,G38.14  cubic  yards  Df  stone,  118,5^83.23  cubic  yards  of  brush  fascines, 
5,844  piles,  and,  aside  from  these,  268  groups  of  tie  piles,  and  51  clus- 
ters of  fender  piles;  also  302,027.60  feet,  B.  M.,  of  6  by  10  inch  timber, 
and  33,390.1  pounds  of  iron  bolts.  There  had  been  removed  from  the 
channel,  by  dredging,  920,833.84  cubic  yards  of  material. 

The  river  and  harbor  act  approved  July  13, 1892,  contained  an  appro- 
priation of  $318,750  for  continuing  this  imi)rovement,  with  the  follow- 
ing provision: 

Prorided,  That  contracts  may  bo  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  bo  necessary  to  complete  the  present  project  of  improve- 
nieiity  to  bo  paid  for  as  ajipropriations  may  from  time  to  time  bo  made  by  law,  not 
to  exceed  in  the  aggregate  two  million  signt  hundred  and  thirty-one  thousand  two 
haii<Ire<l  and  fifty  dollars,  exclnsive  of  the  amount  herein  and  heretofore  appropri- 
ateil. 

A  contract  was  entered  into  with  P.  Sanford  Ross,  of  Jersey  City,  IS". 
J.,  for  all  of  the  dredging,  and  with  the  Atlantic  Contracting  Company, 
of  New  York,  for  all  of  the  other  work  re(iuired  for  the  improvement. 

During  the  fiscal  year  just  closed  there  were  used  in  the  Marsh 
Island  training  wall  and  closing  dam,  in  the  Garden  Bank  training 
wall,  the  Fig  Island  jetty,  the  Mackay  Point  training  wall,  the  South 
Channel  training  wall  and  spur  dams,  the  Barnwell  Island  training 
wall  and  spur  dams,  the  Barnwell  Island  closing  dams,  the  North  Elba 
Island  training  wall,  the  South  Elba  Island  training  wall,  Wing  Dam 
No.  14,  Philbricks  Cut  dam,  the  Lower  Flats  training  wall,  the  Venus 
Point  training  wall,  Big  Gap  dam,  the  Jones  Island  spur  dams,  Wing 
Dam  No.  3;5,  the  Long  Island  training  wall,  the  Oyster  Bed  training 
wall,  and  the  Cockspur  Island  training  wall,  G99,53G.G5  square  yards 
of  brush  mattresses,  99,192.83  cubic  yards  of  brush  fascines,  57,033.03 
cubic  yards  of  riprap  stone,  325,299  feet,B.  M.,  of  0  by  10  inch  sawed 
timber,  3.*],153.28  pounds  of  iron  bolts.  There  were  driven  0,155 
piles,  making  an  aggregate  ndvance  of  pile  work  of  24,570.1  linear  feet; 
597  piles  were  dii veil  as  guides  for  the  mattress  work,  which  are  an 
equivalent  of  2,388  linear  feet  of  pile  work.  There  were  also  driven 
441  groups  of  tie  piles  and  23  clusters  of  fender  piles,  making  a  total  of 
7,703  piles  driven  during  the  fiscal  year. 

Between  the  old  waterworks  and  Tybee  Knoll  978,090.80  cubic  yards 
of  material  was  removed  by  dredging  during  tlie  fivscal  year. 

The  removal  of  a  number  of  old  crib  obstructions  and  wing  dams 
projecting  too  far  into  the  channel  has  been  commenced  by  the  snag 
boats  Toccoa  and  the  Satillaj  the  work  being  done  by  hired  labor  and 
the  purchase  of  material  in  open  market.  The  material  thus  far 
removed  at  various  places  consists  of  2,400  feet,  B.  M.,  of  sawed  timber, 
2103  cubic  yards  of  riprap  stone,  2,759  logs,  and  35  i)iles. 

A  steam  hoister  for  use  upon  the  rivers  and  in  Savannah  Harbor 
has  been  constructed  by  hired  labor  and  purchase  of  material  in  open 
market. 
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Besides  the  usual  examinations  and  surveys,  preparations  were  made 
for  a  final  gauging  of  the  river. 

The  total  amount  expended  under  the  present  project  to  Jane  30, 
1803,  including  all  outstanding  liabilities,  amounted  to  $827,669.48. 

There  is  now  a  navigable  channel  from  the  city  to  the  sea  with  a  min- 
imum low-water  depth  of  10  feet,  a  gain  of  about  7  feet  since  the  work 
was  begun,  and  of  half  a  foot  during  the  fiscal  year  just  closed. 

July  1,  1803,  bjilaneo  unexpended $1, 000, 102. 

June  30;  1894,  aniouut  expended  during  fiscal  year 750, 102. 


July  1,  1804,  balance  unexpended 250,000.00 

July  1,  1804,  outstanding  liabilities $053,864.58 

July  1,  1801,  amount  covered  bv  uncompleted  contracts..     408, OIU. 40 

1,061,898.98 


Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 975,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 856,250.00 

Amount  that  can  ba  profitably  ex2>euded  in  fiscal  vear  encUng  June 
30,  180(> * : 856,250.00 

Submitted  in  eomplianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ISiJtJ  and  ]8()7  and  of  sundry  civil  act  of  March  3, 181)3. 

(See  Appendix  X  1.) 

2,  Savannah  RireVj  Georgia, — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  181)0,  the  object  being  to  secare  a 
low- water  steamboat  channel,  not  less  than  5  feet  in  depth,  between  the 
cities  of  Au^nsta  and  Savannah,  Ga. 

The  estimated  cost  of  the  improvement  is  $332,000.  Prior  to  improve- 
ment navigation  was  nuicli  impeded  by  logs,  snags,  piles,  and  other 
obs.trnctions.  The  depth  at  summer  low  water  over  some  of  the  sboalo 
did  not  exceed  2  or  3  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1S93,  including  all  outstanding  liabilities,  was  834,105.35,  and  resulted 
in  removing  1,.")0S  snags,  stumps,  and  logs,  and  11,849  overhanging 
trees  from  the  most  troublesome  i)laces  throughout  the  whole  extent  of 
the  river.  Seven  spur  dams  were  constructed  for  the  protection  of 
caving  banks  below  the  city  of  Augusta,  and  some  of  the  old  dams 
Mere  rei)aired.  There  were  i)laced  in  this  work  4,861.40  cubic  yardsof 
brush  fas(!ines,  and  3,352.47  cubic  yards  of  stone. 

There  have  been  removed  from  the  river  during  the  present  fiscal 
year  3()<)  snags,  logs,  and  stumps,  and  359  overhanging  trees;  15  logs 
were  cut  up  on  bank. 

Under  a  contract  with  Albert  J.  Twiggs,  of  Augusta,  Ga.,  35  new 
spur  (lams  were  constrmtted  near  that  city  and  a  number  of  old  ones 
were  repaired.  Tlu^re  were  ])laced  in  this  work  7,232.04  cubic  yards  of 
brush  fascines  and  0,742.46  cubic  yards  of  stone. 

The  expenditures  during  the  year  ending  June  30, 1804,  including  all 
outstanding  liabilities,  amcmnted  to  §22,7(10.62,  and  resulted  in  protect- 
ing the  caving  banks  of  the  river  near  Augusta  and  in  removing  the  most 
serious  obstructions  to  navigation  between  Savannah  and  Augusta: 

July  1,  1S!»:{.  balanoo  iiiiox]»cn<lc<l $2(s023.59 

JiiJie  30,  ls;U.  amount  expriidcd  duriuj^  fiscal  year 22,730.87 

Julv  1,  1S1M.  balance  nncxprndod 3,292.99 

July  1,  IS!M,  outstanding  liabilities 29.95 

July  1,  18<»1,  balance  available .3,262.91 

Aniouut  ai)i)ropriated  by  act  of  Au<^ii8t  17,  \K)i 15,000.00 

Amouut  available  for  fiscal  year  ending  June  3<),  1895 .—     18,262.91 
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{Amount  (estimated)  re<][uircd  for  completion  of  existing  project $257, 000.  (K> 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  J  iine  30, 1896  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  2.) 

3.  Savannah  River  above  Augusta,  Ga, — The  i)resent  project  for  the 
improvement  of  this  part  of  Savannah  Biver  is  outlined  in  report  of 
Gaptw  O.  M.  Carter,  Corps  of  Engineers,  dated  January  31, 1890,  and 
adopted  in  1892.  It  contemplates  the  establishment  of  a  pole-boat 
channel  between  Petersburg,  Ga.,  and  the  Locks,  above  Augusta,  Ga., 
12  to  25  feet  wide  and  navigable  at  ordinary  summer  low  water  for 
boats  drawing  2  feet.  This  is  to  be  accomplished  by  the  removal  of 
sand  shoals,  ledges  of  rock  or  gravel,  and  overhanging  trees,  and  by 
the  construction  of  spur  dams  and  training  walls  to  maintain  the  depth 
of  the  improved  channel. 

The  estimated  cost  of  the  improvement  is  $33,000. 

Prior  to  July  1, 1892,  there  was  no  work  done  under  the  present 
project. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 

1893,  including  all  outstanding  liabilities,  was  $9,956.64,  and  resulted 
in  the  buildiiig  of  new  dams  and  the  repairing  of  old  ones  and  the 
excavation  of  rock  from  the  channel  at  various  places.  There  were 
used  in  this  work  2,018.06  cubic  yards  of  fascines,  1,186.30  cubic  yards 
of  riprap  stone,  and  there  was  excavated  from  the  channel  341.5  cubic 
yards  of  rock,  using  200  pounds  of  explosives. 

Operations  during  the  fiscal  year  just  closed  wore,  owing  to  lack  of 
fiinds,  confined  to  office  work. 
The  total  amount  expended  under  the  present  project  to  June  30, 

1894,  is  $10,000. 

July  1, 1893,  balance  unexpended $4, 180. 08 

June  30, 1894,  amount  expended  during  fiscal  year 4, 180. 08 


Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 


'Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
har1»or  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  IT  3.) 

4.  Darien  Harbor,  Georgia. — The  plan  of  improvement  under  which 
oi)eration8  have  been  carried  on  in  Darien  Harbor  during  the  last  fiscal 
year  was  adopted  in  1885.  The  project  contemi)lates  the  establishment 
of  a  navigable  channel  13  feet  deep  at  mean  low  water  between  Darien 
and  Doboy.  The  mean  rise  and  fall  of  the  tide  is  about  6.5  feet. 
The  estimated  cost  of  the  improvement  is  $170,000. 
No  work  was  ever  done  under  the  existing  project  prior  to  the  fiscal 
year  ending  June  30,  1891. 

The  total  expenditures  under  the  present  project  of  improvement  to 
Jane  30,  1893,  including  all  outstanding  liabilities,  amounted  to 
$49,546.08,  and  resulted  in  the  removal  by  dredging  of  86,640.2  cubic 
yards  of  material  from  various  shoals  and  in  the  construction  of  20  spur 
dams,  of  an  aggregate  length  of  4,172.6  feet. 

Owing  to  the  lack  of  funds,  operations  during  the  fiscal  year  just 
dosed  were  confined  to  an  examination  of  the  harbor  and  miscellaneous 
office  work. 

The  total  expenditures  under  the  present  project  of  improvement  to 
ime  30, 1894,  amounted  to  $50,000. 
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Jaly  1,  1893,  balance  unexpended $557. 44 

June  HO,  1894,  amount  expended  daring  iiscal  year 557. 44 

Amount  appropriated  by  act  of  August  17,  1894 25, 000.  00 

{Amount  (estimated)  required  for  completion  of  cxistin<j^  project 95, 000. 00 
Auioinit  that  can  beproiitably  oxpoude<l  in  iincal  year  ending  June  30, 1896    95, 000. 00 
Submitted  in  compliance  with  renuirementG  of  Boctious  2  of  river  and 
harbor  acta  of  18t)()  a^n<l  ISbl  and  of  sundry  civil  act  of  March  3, 18J)3. 

(Sec  Appendix  iN"  4.) 

5.  Altamaha  River ^  Gcortjia, — The  plan  of  improvement  under  which 
operations  have  been  carried  on  ui)on  the  Altamaha  River  during  the 
laKt  iiseal  year  was  adopted  in  1890. 

The  project  contemplates  the  evStablishment  of  a  steamboat  channel 
3  feet  in  depth  at  ordinary  summer  low  water  between  Darien  and  the 
junction  of  tlie  Oconee  and  Ocmulgee  rivers. 

The  estimated  cost  of  the  improvement  is  81-*0,000. 

J^rior  to  improvement  navifjation  was  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  K)w  water  depths  at  some  points  not  exceed- 
ing 2  feet. 

The  total  amount  expended  undc^r  the  present  project  to  Juuc  30, 
18t).'>,  including  all  outstanding  liabilities,  was  620,400.04,  and  resulted 
in  removing  741  snags  and  stumps  and  2,78l>  overhanging  trees;  20 
logs  Avere  cut  on  bank.  At  Beanls  Bluff  3,100  linear  feet  of  wattled 
pile  dam  was  built,  and  at  MaiTowbone  Bar  79  linear  feet  of  sliore 
protecticm.  In  this  work  tliere  were  useil  482  pile?;,  2,402  square  yards 
and  1,(>.*»0  cubic  yards  of  brush  mattresses,  and  371  cubic  yards  of  rip- 
raj)  stone.  All  this  work  was  done  by  hired  labor  and  ]mrchase  of 
material  in  oi)en  market.  Tiiere  were  constructed  at  Con  per  Bar  a 
training  wall  and  3  spur  dams,  aggregating  9i>2  feet  in  length,  in  the 
construction  of  wliich  there  were  used  4,390.11  cubic  yards  of  brush 
fascines,  141.51  cubic  yards  of  riprap  stone,  12,502.25  feet,  B.  M.,  of  C 
by  10  in<h  timber,  as  waling,  cross  and  back  ties,  and  1,285.40  pounds 
of  iron  bolts  for  tli<*  fastening  of  the  timber  to  the  pile  work.  There 
were  driven  171  i)ilc\s,  20  groui)s  of  tie  piles,  and  11  clusters  of  fender 
l)ilcs,  making  a  total  of  550  piles.     This  work  was  done  by  contract. 

There  wen*  removed  from  the  river  during  tlie  Iiscal  year  just  closed 
312  snags  and  stumps  and  4,533  overhanging  trees;  5  logs  were  cut 
u])  on  bank.  The  snag  boat  also  removed  the  wreck ot  the  steamer  Tar 
lIccL  which  was  lying  in  the  channel  at  Oswells  Out.  At  Beards  Bluff 
00  fend<^r  i)iles  were  tlriven,  and  at  Town  Bluff  Shoal  45  cubic  yaixls  of 
ro<*k  was  removed  from  the  channel.  All  this  work  was  done  by  hired 
labor  and  i)ur<*hase  of  material  in  open  market. 

Th(»  e\i)en(lit!ues  (luring  the  fiscal  year  ending  June  30,  1894, 
resnlt(Hl  in  improving  the  channel  at  Town  Bluff  and  in  removing  the 
most  serious  obstructions  to  navigation  over  the  entire  length  of  the 
ri  ver. 

,hily  1.  1SJ)3.  ]»nlnnrt'   iiiK-xprfidca lf4.2H.7.» 

.luut' tiO,  lsi»l,  aiiumiit  cxpeinhMl  diiriiiii;  Iiscal  yrar 3,521.:^ 

July  1,  ISiU.  hnlanrr  iincxiM'naod (>03.53 

Anioiint  aj>i)n»i)riat<Ml  l»y  act  oi'  August  17,  I^IU 10,000.00 

Amount  available  for  fiscal  yrar  ondint;  Juno  30,  ISiO 10,693.53 

{Amount  (t'sfimatetl)  ro»iuiro<l  for  completion  of  cxistiujij  ]»roject 89,000.00 
Amount  that  can  be  prolitalily  expended  in  fiscal  yeai-endin;^.hine30,18H6    50, 000. 00 
Submit U'd  in  comiilianoe  with  nMiuirements  of  mM^tiouH  2  of  river  and 
harbor  acts  of  1SG(3  and  1S(>7  and  of  sundry  civil  act  of  March  3, 1803. 

(See  Aj)i)en(lix  N  5.) 
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€.  Oconee  River ^  Georgia. — The  plau  of  improvement  under  whicli 
operations  have  been  carried  on  upon  the  Oconee  Biver  during  the  last 
fijscal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
3  feet  in  deiSth  at  ordinary  summer  low  water,  between  Milledgeville 
and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  $171,000. 

Prior  to  improvement,  navigation  was  much  impeded  by  sand  bars, 
overhanging  trees,  snags,  and  sunken  logs.  On  some  shoals  there  were 
low-water  depths  of  not  more  than  2  feet. 

Prior  to  July  1,  1893,  there  were  removed  from  the  channel,  under 
the  present  project,  3,000  snags  and  stamps,  17,061  overhanging  trees, 
and  366.5  cords  of  driftwood;  131  trees  were  girdled,  and  269  logs 
were  cut  up  on  bank.  There  was  placed  in  the  closing  dam  at  Fish 
Trap  Cut  600  cubic  yards  of  stone.  lu  building  spur  dams  at  Old 
Boat  Yard  there  were  driven  165  piles;  935  linear  feet  of  piling  was 
wattled  with  i)oles,  and  991  linear  feet  of  brush  mattresses  18  feet 
wide  was  sunk.  A  new  snag  boat,  the  Satilla,  was  completed  October 
3,  1801. 

The  total  amount  expended  under  the  present  project  to  June  30, 
lS93j  including  all  outstanding  liabilities,  is  $33,264.15. 

There  were  removed  from  the  channel  during  the  fiscal  year  just 
closed  6,819  snags  and  stumps,  5,672  overhanging  trees,  and  266| 
cubic  yards  of  gravel,  clay,  and  sand;  503  logs  were  cut  up  on  bank; 
8  trees  were  girdled,  and  966  pounds  of  explosives  was  used.  In 
repairing  the  jetties  at  Old  Boat  Yard  there  were  used  20  linear  feet 
of  brush  mattresses  1 8  feet  wide,  15  cubic  yards  of  brush  fascines,  and 
5  cubic  yards  of  riprap  stone;  11  piles  were  driven  and  80  linear  feet 
of  pile- work  was  wattled;  165  pounds  of  explosives  was  used. 

The  total  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
including  all  outstanding  liabilities,  amounted  to  $1(>,327.84,  and 
resulted  in  opening  a  navigable  channel  from  the  river's  mouth  to  Mil- 
ledgeville. 

Jiily  1,1893,  balance  unexpended $17,162.43 

June  JW),  181M,  amount  expended  during  fiscal  year 16,  231.  84 

July  1, 1894,  balance  unexpended 930. 59 

July  1, 1894,  outstanding  liabilities 96. 00 

July  1, 1894,  balance  available 834.59 

Amount  api)ropriated  by  act  of  August  17, 1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 10, 83-1. 59 

{Amount  (estimated)  required  for  completion  of  existing  project Ill,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yea"  eu<lingjuuc  30,1896    50,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  G.) 

7.  Ocmvlffce  Rivct\,  Georgia, — The  plan  of  improvement  under  which 
operations  have  been  carried  on  upon  the  Ocniiilgee  Kiver  during  the 
last  lisctil  year,  was  adoi)ted  in  181)0.  The  project  contemplates  the 
establishment  of  a  steamboat  channel  3  feet  in  (leptli  at  ordinary  sum- 
mer low  water  between  Macon  and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  §210,(K)0. 

Prior  to  improvement  navigation  was  much  impeded  by  rock  shoals, 
sand  bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low-water 
depth  at  some  places  not  exceeding  2  feet. 
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The  total  amount  expended  under  the  present  project  up  to  Jane  90^ 
1893,  including  all  oustanding  liabilities,  was  $43,782.35,  resulting  in 
the  removal  01*5,305  snags  and  stumps,  and  16,063  overhanging  trees; 
134  logs  were  cut  up  on  bank  and  125  trees  were  deadened.  Jetties 
and  bank  protection  have  been  built  at  Tillmans  Bar.  All  this  work 
was  done  by  hired  labor  and  purchase  of  material  in  open  market. 

During  the  fiscal  year  Just  closed  there  have  been  removed  from  the 
channel  1,401  snags  and  stumi)s,  4,498  overhanging  trees,  573  cubic 
yards  of  rocks  and  loose  bowlders,  and  the  wrecks  of  3  steamboats; 
919  trees  were  girdled  and  58  logs  were  cut  up  on  bank;  394  ]>ound8 
of  explosives  was  used. 

The  total  expenditures  during  the  fiscal  year  ending  June  30, 1894, 
amounted  to  $10,882.96,  and  resulted  in  opening  a  navigable  channel 
from  the  river's  mouth  to  Macon, 

July  1,  189:^.  halance  uucxpouded $11, 958.  ^ 

Juiie  30,  1^94,  amount  expended  during  liscal  year 10,882.96 

July  1, 1S91,  Ijalanco  unexpended 1, 075. 87 

Amount  apiiropriMted  by  act  of  August  17,  1894 10, 000. 00 

AuKmnt  a vailahlo  for  fiscal  year  ending  Juno  30,  1895 11, 075. 67 

{Amount  (estimated)  required  for  completion  of  existing  project 145, 000.00 
Amount  that  can  be  profitably  expended  in  liscal  year  ending  Juno  30, 1896    50, 000. 00 
Submitted  in  comi)liancc  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  imi  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  7.) 

^\  B)  tins icick  Harbor,  Georgia, — The  plan  of  improvement  under 
which  o])erati()ns  have  been  carried  on  in  Brunswick  Harbor  during 
the  last  tiscal  year  was  adopted  in  1880,  and  modified  and  enlarged  in 
1886. 

The  project  contemplates  the  establishment  of  a  navigable  channel 
not  lesvs  than  15  feet  deep  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  0.8  feet. 

The  cost  of  the  project  of  1880  was  estimated  at  $73,187.50,  and  as 
enhirjj^ed  in  188<5,  at  $100,000,  inclusive  of  appropriations  already  made. 

In  1S80,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

The  amount  expeniled  to  June  30,  1893,  including  all  outstanding 
liabihtics,  was  s  180,018.02,  and  lias  resulted  in  securing  a  navigable 
low-water  channel  not  less  than  15  feet  deep. 

During  the  fiscal  year  Just  closed  there  were  put  into  the  training 
wall  3,332.10  cubic  yards  of  brush  fascines  and  780.87  cubic  yards  of 
riprap  stone.  The  total  expenditures  during  the  fiscal  year  ending 
June  30, 1804,  amounted  to  817,251,13,  and  resulted  in  completing  the 
training  wall  in  the  harbor. 

July  1,  1893.  balance  unexpended $17,251.13 

June  30,  1891,  ;iniount  oxjicnded  durinjj  fiscal  year 17,251.13 

Amount  appropriated  l)y  act  of  August  17, 181>«1 10, 000. 00 

Amount  that  can  l)c  profitably  expended  in  fiscal  year  ending  Jane  30, 

18Jm;,  for  maintenance .^ 10,000.00 

Submitted  in  compliance  with  re«|uirement8  of  secticms  2  of  river  and 
harbor  acts  of  m\(]  and  184i7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pendix  N  8.) 

9.  Brunsicicl'  Outer  Bar,  Georgia. — The  «act  of  Congress  approved 
July  27, 1892,  provided  for  payments  to  Mr.  C.  P.  Goodyear,  upon  his 
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procuring  a  channel  of  certain  widths  and  depths  within  periods  speci- 
tietl  across  the  outer  bar  at  Brunswick,  Ga.,  north  of  the  present 
channel,  by  the  explosion  of  dynamite  on  or  beneath  the  bottom  of  the 
channel.  The  examinations  made  by  the  local  engineer  showed  that 
the  depths,  22  and  23  feet,  required  by  the  act  to  be  obtained  by 
November  1, 1892,  and  January  1, 1893,  were  not  secured.  By  act  of 
March  1, 1893,  the  time  for  procuring  the  various  channel  dei)ths  was 
extended  to  ITovember  1, 1893.  An  examination  made  by  the  local 
engineer  in  November,  1893,  showed  that  the  depth  of  22  feet  required 
by  the  act  to  be  obtained  by  November  1,  1893,  had  not  been  secured. 
Correspondence  in  the  matter  and  the  reports  of  the  local  officer  upon 
the  inspection  of  the  work  done  are  submitted. 
(See  Appendix  N  9.) 

10.  Jekyl  Creek,  Georgia. — The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Jekyl  Creek  during  the  last  fiscal 
year  was  adopted  in  1888.  The  project  contemplates  the  establishment 
of  a  navigable  channel  through  the  creek  7  feet  deep  at  mean  low  water. 
The  mean  rise  and  fall  of  the  tide  is  about  7.1  feet. 

The  estimated  cost  of  the  improvement  is  $38,590. 

Prior  to  improvement  the  low-water  depth  at  some  i)laces  did  not 
exceed  3  feet. 

The  total  amount  expended  to  June  30,  1893,  including  all  outstand- 
ing liabilities,  was  $34,748.77,  of  which  $19,811.08  were  on  account  of 
the  appropriation  for  the  improvement  of  Jekyl  Creek. 

The  total  expenditures  during  the  fiscal  year  just  closed  amounted 
to  $3,822.20. 

The  navigable  depth  over  the  bar  at  the  mouth  of  Jekyl  Greek  is  now 
5  feet. 

July  1,  1893,  balance  unexpended $3,822.20 

June  30,  19^,  amount  expended  during  fiscal  year 3, 822. 20 

Amonnt  appropriated  by  act  of  August  17,  1894 4,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 14, 590. 00 
Amount  that  can  be  protitably  expended  in  iiscal  year  ending  June  30, 1896    14,  590. 00 
i^abniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  N  10.) 

11.  Cumberland  Soundj  Oeorgia, — The  plan  of  improvement  under 
which  operations  have  been  carried  on  at  Cumberland  Sound  during 
the  last  fiscal  year  was  adopted  in  1879,  and  revised  in  1891.  The  pro- 
ject contemplates  the  establishment  of  a  navigable  channel  across  the 
bar  19  feet  deep  at  mean  low  water.  The  mean  rise  and  fall  of  tide  is 
5.9  feet.  The  estimated  cost  of  the  improvement  is  $2,079,500,  exclu- 
sive of  the  work  done  prior  to  1891. 

Prior  to  improvement  the  low-water  depth  of  the  entrance  varied 
from  11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1893,  including  all  outstanding  liabilities,  was  $761,914.92. 

The  expenditures  during  the  fiscal  year  just  closed  amounted  to 
$755.27. 

The  navigable  depth  over  the  bar  at  present  is  somewhat  more  than 
14  feet  at  mean  low  water. 

July  1,  1893,  balance  unexpended $755. 27 

Jane  30, 1894,  amount  expended  during  fiscal  year 755. 27 

Amount  appropriated  by  act  of  August  17, 1894 170, 000. 00 
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'  Amount  (estimated)  required  for  completion  of  existing  i>Toject $1,  G47,  TiOO.OO 

Amount  that  can  be  profitably  oxpeuded  in  fiscal  year  ending  Juno 

30,  1896 ' 1,000,000.00 

Submitted  in  compliance  with  re<[uiremeuts  of  sections  2  of  river  and 
harbor  acts  of  lh>Ot)  and  1867  and  of  sundry  civil  act  uf  Harch  3, 18S)3. 

(Sec  Appendix  X  11.) 

7;?.  Inside  water  route  heticccn  Savannah^  Ga,,  and  Fcrnandina^ 
Fla. — The  existing  project  of  improvement,  submitted  in  rejwiij  of  sur- 
vey dated  November  25, 1801,  i)rovides  for  the  establishment  of  a  chan- 
nel 7  feet  deep  at  mean  low  water  between  iSavannah,  Ga.,  and  Fenian- 
dina,  Fla. 

The  estimated  cost  of  the  improvement  is  8105,000,  i)rovided  that 
amount  may  bo  made  at  once  available. 

An  approi)riation  of  815,000,  the  first  for  this  work,  was  made  by  the 
river  and  harbor  act  approved  July  13,  1802. 

In  its  present  <;ondition  the  channel  depth  is  less  than  5  feet  in  some 
places. 

The  work  has  so  far  been  entirely  confined  to  the  mouth  of  Jekyl 
Creek,  where  the  dei)th  a(!ross  the  bar  now  is  5  feet  as  against  4.08  feet 
before  its  improvement. 

The  total  amount  expen<led  up  to  June  30,  1S03,  including  all  out- 
standing liabilities,  was  Sl4,0.*>7.<>0. 

T\w.  <*xi)enditures  during  the  liscal  vear  just  closed  amounted  to 
$11,()53.31. 

July  1.  lS!>:i,  bahni.o  uncxpi'iidid $11,  0.53.  31 

Juno  oO,  ISDi,  amount  cxi)t'M<Ic«l  durin;;  fiscal  year 14,653.31 


Amount  apinopriatcd  by  a«t  of  August  17,  1S!)4 L^),  000. 00 


Amount  (cs.JMiatod)  re(|uin'd  Ibr  completion  of  existing  proje<'t 70,000.00 

Amounttliat  can  !>«•  prolitablytrxjH'ntlediu  tiscai  yea  r»M}  ding  June  30, 18y6    70,000.00 
Subniitl<Ml  in  <*t)m]dian<  o  with  nM|uirem»Mitrt  of  so*  tions  2  of  river  and 
harl)nr  acts  of  1^:5  i  an  I  HJJ?  and  of  sundry  civil  attof  March  3, 1803. 

(Set^.  Ai)pendix  N  12.) 

13.  licmorimj  sHid'cn  rrssrJs  or  craft  ohstntcthif/  or  endangering  navi- 
(/at ion. — The  wreck  of  the  Austrian  bark  rndinewixs  removed  from 
Savannaii  Harbor  during  the  past  liscal  year.  The  work  of  removing 
by  hired  labor  four  other  wrecks  from  Savannah  Harbor  has  been 
begun,  but  has  not  yet  l)C(»n  completed.  The  total  expenditure  dui'iug 
the  year  on  rcMiioving  sunken  vessels  is  88,118.07. 

(See  Ai)i)endix  N  13.) 

IMrnoVEMl'.NT    OF    IlIVEUS    A^'l>   HAKBOliS    IN   FLORIDA. 

This  (1  istrict  was  in  the  temporary  <;hargeof  Lieut.  Albert  M.  D'Armit, 
Cori)s  of  Kngincers,  to  May  15,  1804,  and  in  the  charge  of  Maj.  Thomas 
II.  llandbury,  Corps  of  Engineers,  with  Lieutenant  D'Armit  under  his 
immediate  orders  sint(^  that  date;  Division  Engineer,  Col.  AVilliam  P. 
Craighill,  Corps  of  Kngineers. 

J.  /NY.  ffo/tns  Ixircr,  J-loriila. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conJbrmity  with  a  ])roject  submitted  iu 
1S70,  by  the  late  C«)l.  Q.  A.  (iillniore.  Corps  of  Kngineers.  The  plau 
C(mteniplates  tho.  formation  of  a.  continuous  channel,  15  feet  deep  at 
mean  low  water,  from  Jacksonville  to  the  ocean.  The  ]»oints  where 
work  is  re([uire<l  are  in  a  rearh  near  Dames  Point,  lli  miles  from  the 
mouth,  and  on  the  bar  atthe  mouth.  Near  Dames  Point  the  mean  low- 
water  depth  varies  from  lii  to  13  feet,  with  a  tidal  range  of  about  3  feet. 
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The  bar  at  the  mouth  is  formed  of  sand.  Before  work  was  begun  the 
mean  low  water  cbanuel  depth  across  it  varied  from  5  to  7  feet,  with  a 
tidal  range  of  5.8  feet.  The  channel  across  the  bar  shifted  contin- 
uoasly  north  and  south  through  a  mile  range.  The  work  was  divided 
into  two  parts:  (1)  The  formation  of  a  channel  across  the  bar  at  the 
moath,  by  the  concentration  and  direction  of  the  tidal  currents  by  two 
jetties  to  start  from  the  opposite  shores  of  the  entrance,  and  to  converge 
until  on  the  bar  their  outer  ends  shouhl  be  approximately  parallel  and 
1,600  feet  apart;  and  (2)  the  improvement  of  the  Dames  I'oint  lleach 
by  dredging,  and  the  construction  of  works  of  protection,  under  a 
project  approved  June  11, 1891,  and  approved  in  a  modified  form  March 
28, 1892. 

It  was  estimated  that  the  cost  of  obtiiiniug  a  channel  over  the  bar  15 
feet  in  depth  at  mean  low  water  by  this  project  would  be  81v'>0G,409, 
and  imjiroving  the  river  in  accordance  with  the  approved  modified 
project,  which  contemplated  a  na\igable  channel  having  a  depth  at  low 
water  of  18  feet  from  inside  the  bar  to  Jacksonville,  would  bo  8324,0(K). 

The  aggregate  of  the  appropriations  made  for  this  work  since  the 
adoption  of  the  present  project  is  $1,417,000,  all  of  which  has  been 
made  ai>plicable  to  the  improvement  of  the  bar. 

The  amount  expended  up  to  June  30,  1893  was  $1,030,488.05. 

The  act  of  July  13, 1892,  authorized  a  contract  to  be  uuule  for  the 
comx)letion  of  the  work  at  the  mouth  of  the  river,  the  amount  of  the 
contract  not  to  exceed  $397,000.  The  sundry  civil  act  approved  March 
3i,ld93,  contained  the  item  of  $284,500  for  completing  the  work. 

The  increased  cost  of  the  work  over  the  original  estimate  is  $110,591. 
This  is  attributable  to  the  fact  that  for  many  years,  during  the  early 
part  of  its  progress,  long  and  frequent  intermissions  were  made  neces- 
sary by  reason  of  a  want  of  adequate  appropriations  for  carrying  on  a 
work  of  this  magnitude.  Under  these  circumstances  favorable  con- 
tracts could  not  be  made  and  the  unconii)leted  work  was  subject  to 
great  deterioration  during  these  suspensions. 

From  the  year  1865  to  the  adoption  of  the  project  in  1879,  a  sum 
aggregating  $57,470.38  had  been  expended  in  dredging  for  tem])orary 
improvement  of  the  bar  channel.  For  making  preliminary  surveys  and 
preparing  the  project  the  sum  of  $2,523.74  was  expended. 

Under  the  provisions  of  the  contract  entered  into  with  I.  II.  Hatha- 
way &  Co.,  under  date  of  November  30,  1892,  there  were  ]>laced  ui)on 
the  south  jetty  3,920.0  tons  of  first-class  stone,  24,107.8  tons  of  sec- 
ond-class stone,  and  41,030.5  tons  of  third-class  stone. 

The  foundation  course  of  matting  for  the  south  jetty  was  extended 
doi'ing  the  year  from  station  9498  to  station  10712,  a  distance  of  1,214 
feet,  making  the  total  length  of  this  jetty  11,192  feet.  This  includes 
the  shore  approach  of  480  feet.  In  matting  the  ibundation  for  the 
year,  15,073  s([uare  yards  of  mattress  work  was  used. 

No  work  was  done  on  the  north  jetty  during  the  year. 

For  the  purpose  of  ascertaining  the  condition  of  the  channel  over 
the  bar,  and  the  effect  of  the  work  being  done,  monthly  hydrographic 
surveys  have  been  made. 

The  work  of  closing  the  sailing  gap  in  the  south  jetty  through  whi(;h 
vessels  passed  out  and  in,  finding  a  little  better  water  by  that  course 
than  directly  out  between  the  jetties,  was  commenced  June  11.  A 
large  body  of  water  was  passing  out  during  ebb  tide  through  this  open- 
ing. It  was  deemed  advisable  to  direct  this  ui)on  the  bar  and  transfer 
it«  erosive  effect  to  that  channel. 
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South  Jetty. — The  foundation  of  this  jetty  is  now  at  station  10712, 
which  is  as  far  out  as  it  is  at  present  contemphited  to  extend  it.  At  this 
point  it  now  rests  on  the  outer  slope  of  the  bar  in  24  feet  of  water. 

The  crest  of  the  jetty  from  station  1500  back  to  the  shore,  slox>eB  from 
mean  low  to  mean  high  water.  From  station  1500  to  3500  it  is  at  mean 
low  water;  thence  to  station  7000  it  will  average  about  2  feet  below 
low-water  line.  From  7000  to  7500  it  is  5  feet  below;  and  from  thence 
to  about  8500  it  is  near  the  mean  high-water  line;  from  thence  to  about 
10300  it  is  1  foot  below  mean  low  water;  tlience  it  slopes  off  rapidly  to 
the  bottom  at  the  end  of  the  foundation.  It  is  projwsed  to  raise  this 
jetty  throughout  to  about  the  mean  liigh-water  line,  with  the  expectation 
that  with  the  settling  and  the  adjustment  of  its  material  under  the 
action  of  the  waves  it  will  linally  rest  about  3  feet  above  mean  low 
water. 

North  Jetty. — No  work  has  been  done  on  this  jetty  since  ]>ecember, 
1801.  Its  foundation  at  that  time  was  out  as  far  as  station  10034.  It 
is  not  contemphited  at  this  time  to  extend  this  further.  The  crest  of 
this  jetty  from  the  shore  end  out  to  station  7000  is  now  at  mean  low 
water.  From  this  station  to  station  8500  it  will  average  2  feet  below 
low  water,  and  from  station  8500  to  the  end  tlie  average  is  G  feet.  Until 
the  south  jetty  has  been  raised  to  its  full  height,  and  the  effect  produced 
carefully  observed,  it  can  not  be  definitely  determined  what  further 
work,  if  any,  will  be  nexressary  u])on  the  north  jetty. 

During  the  last  week  in  June  a  careful  survey  was  made  of  the  bar 
and  its  vicinity  for  the  i)urposes  of  this  annual  rej)ort.  Comparing  this 
with  a  similar  survey  made  the  preceding  June,  marked  change,  due  to 
the  jetties,  will  be  observed. 

The  south  jetty  has  in  the  meantime  been  extended  1,200  feet.  The 
crest  of  the  bar  has  moved  out  400  feet.  The  30-foot  curve  has  remained 
practically  the  same.  The  outer  24-foot  curve  has  advanced  about  200 
feet,  and  the  15  and  18-foot  curves  about  the  same  distance.  The  area 
between  the  outer  ends  of  the  jetties  and  the  deep  water  has  been  mate- 
rially deepened.  The  average  over  the  whole  is  probably  not  less  than 
2  fi^et.  The  deepest  water  over  the  bar  at  mean  low  water  last  year 
did  not  ex(*eed  7  feet.  This  year  we  lind  11  iVet.  The  15-foot  curve 
on  the  inside,  between  the  jetties,  has  advanced  500  feet,  while  the 
18-foot  curve  has  gone  forward  but  200  feet. 

This  comi)arison  shows  very  encouraging  results  and  gives  every 
assurance  oi'  the  ultijnate  success  of  the  works.  Had  it  been  practi- 
cable to  have  closc<l  the  sailing  gap  in  the  south  jetty  earlier  in  the  sea- 
son, there  is  no  doubt  but  there  would  now  be  a  better  straight-out 
channel  between  the  jetties.  This  was  left  open  until  the  last  moment 
because  of  the  better  water  found  on  the  south  side  of  the  south  jetty, 
which  pilots  wished  to  take  advantage  of  and  for  the  convenience  oi 
the  contractor  in  moving  his  boats  about  the  work. 

Improitment  of  the  rirer  between  the  bar  and  Jacksonville^ FUi.-^ 
The  i»roject  of  1870,  as  stated  above,  i)rovided  for  the  improvement  of 
this  portion  of  the  river  so  as  to  give  a  navigable  ship  channel  at  low 
water  nowhere  less  than  15  feet.  At  the  instance  of  the  citizens  of 
Jacksonville  a  project,  with  estimate  of  (^st,  was  prepared,  which  i)ro- 
vided  for  a  navigable  sliij)  channel  having  a  low-water  depth  of  18 feet 
from  the  bar  to  that  city.  The  cost  of  carrying  this  project  into  execu- 
tion was  estimated  at  8324,000.  The  citizens  of  Duval  County,  Fla.. 
in  which  Jacksonville  is  situated,  realizing  the  immense  advantage  than 
this  depth  of  water  would  be  to  their  commerce  and  to  the  develop- 
ment of  the  resources  of  their  State,  by  permission  of  their  State  legift- 
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latore,  determined  to  bond  their  county  to  the  extent  of  $300,000  for 
the  purpose  of  at  once  carrying  this  project  into  execution.  The  act 
of  the  State  legislature  provided  that  this  matter  should  be  under  the 
control  of  a  board  of  trustees. 

v.n  March  28, 1892,  the  project  for  the  improvement  was  approved 
by  the  Secretary  of  War;  aud  under  necessary  restrictions  and  regu- 
lations these  trustees  were  permitted  to  proceed  with  the  work. 

The  operations  of  the  board  of  trustees  extended  from  Dames  Point 
to  Mile  Point,  a  distance  of  10  miles,  measured  on  the  channel  line, 
and  includes  all  those  portions  of  the  river  between  the  bar  and  Jack- 
sonville in  which  a  navigable  channel  with  ii  depth  of  18  feet  at  low 
water  comld  not  be  found. 

The  work  was  commenced  in  July,  1892,  and  finished  by  the  end  of 
May,  1894.  During  this  time  this  board  of  trustees  did  work  rep- 
resented by  19,265  feet  of  training  walls,  shore  protection,  and 
dams;  and  736,291  cubic  yards  of  dredged  material,  at  a  total  cost  of 
$298,949.29;  and  resulting  in  a  practical  ship  channel  from  Jackson- 
ville to  the  bar  at  the  mouth  of  the  river  nowhere  less  than  18  feet 
at  mean  low  water. 

July  1,  1893,  balance  unexpended $38(5,  541.  95 

June  30,  1894,  amonnt  expended  during  fiscal  year 147,  338. 43 

Jnly  1,1894,  balance  unexpended 239,203.52 

July  1,  1894,  amount  covered  by  uncompleted  contracts 215, 542. 48 

July  1,  1894,  balance  available 23,661.04 

(See  Appendix  O  1.) 

2.  Upper  St.  Johns  River ^  Florida. — By  the  river  and  harbor  act  of  July 
5, 1884,  the  sum  of  $5,000  was  appropriated  for  improving  the  Upper 
St,  Johns  Eiver,  Florida,  this  being  the  first  appropriation  made  for 
this  work. 

The  stream  has  sufficient  depth  for  the  class  of  vessels  adapted  to 
its  navigation,  but  is  very  crooked. 

The  approved  i)roject  of  1883  was  to  establish  a  straighter  channel 
by  suitable  cut-offs,  to  be  made  G  feet  deep  at  low- water  stage  and  100 
feet  wide  at  the  bottom,  at  an  estimated  cost  of  $38,800. 

The  work  was  advertised,  but  no  bids  were  received  on  account  of  the 
small  sum  appropriated,  and  operations  were  deferred  until  further 
appropriations  might  be  available. 

On  April  2, 1892,  the  original  project  was  modified  so  that  the  money 
available  might  be  expended  in  removing  the  worst  ix>ints  at  the  bends 
where  cut  offs  had  been  proi)()sed. 

A  contract  was  let  for  the  work  and  operations  began  March  IG,  1S93. 
The  plant  provided  by  the  contractors  lias  proven  inadecjuate,  and  only 
2,000.7  cubic  yards  had  been  removed  up  to  the  end  of  June,  1893. 

Work  under  the  above  contract  was  continued  into  the  present  fiscal 
year.  It  resulted  in  the  removal  of  9,397.5  cubic  yards  of  material  (phice 
measurement)  and  a  consequent  inii)rovenient  of  the  channel  around 
the  bends.  The  channel  of  the  entire  upper  river  is  now  fairly  naviga- 
ble with  the  exception  of  one  bend,  known  as  the  Eevolving  Bend, 
where  no  work  has  been  dcnie,  as  it  is  proposed  to  make  a  cut-off  at  this 
point  as  soon  as  funds  become  available.  The  material  excavated  was 
pumped  back  on  shore,  behind  suitable  retaining  walls,  is  rapidly  becom- 
ing covered  with  vegetation,  and  presents  a  reasonable  assurance  of  per- 
manency. 
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Availuble  faiids  were  exhausted  October  14,  and  the  dredge  was 
ituivhI  to  Volusia  I>ai-  for  work  at  that  jioiiit. 

The  amount  expended  up  to  June  30,  1893,  was  j^.x>.20. 

It  is  recoinnuMidfMl  that  Congress  be  asked  to  appropriate  4^5,000  for 
continuin;;  this  improvement. 

.July  1.  l'<!f'{.  b;il;»iK<-  iiiicxpfriidiMl $4,544.80 

Jinii;;;".  l>t*!.  aiiioiiiit  cxin-mlerl  iliirin;^  rtscal  year 4.240.51 

Jtily  1.  !>'I»i.  h.il'.iw'i;  iiiir>xi»oii4l<Ml 304.29 


J 


Atiioiiiit  Mstiiiiatetl;  re<juinMl  for  foinpletioii  of  oxistiiiju:  project 33.800.00 

Anion  lit  til  a  ten  II  Ijr:)irotit.i1jly(:xpoii<ledinfiscalyeareiitliii};.)iiiie30.  l?<iH>      5,000.00 
j  Mibiiiitrcd  ill  ^onip]i:iii(-c  with  ri>i]Uircini'nts  of  sci'tious^  of  river  mid  « 
[     IiJiiU'ir  :iri.s  of  \yi*')')  and  l><*i7  iiiiil  of  Miudry  rivil  act  of  MarcU  3. 18t»3. 

(See  Ajipendix  O  L».; 

.';.  Volutin  Jltn\  Florhlft, — Volusia  Bar  is  located  at  the  south  einl  or 
head  of  Lakr  (ieor^e.  abr^ut  liVJ  miles  by  river  from  the  mouth  of  St. 
Jolms  Kiver,  at  the  point  wlierc  the  waters  of  the  river  How  into  the 
hike. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
iii:ide  in  Marcii,  1871). 

Before  its  inij^rovenient  the  ehaunel  over  the  bar  was  A'ery  crookeil, 
J  nd  Jia<l  a  k*ast  deptli  varying  from  3.;^  to  4J  feet. 

The-  api)i'oved  i)roJect  is  to  establish  and  maintaiu  a  channel  C  feet 
rt'i'\}  aeniss  tiie  bjir  by  Ww  increased  velocity  of  flow  produced  by  two 
i  mvrrging  Jelti<*s  of  brush  and  stone,  assisted  by  dreilging,  if  ueees- 
j.iry.  and  to  <l<»line  and  protect  the  channel  thus  formed  by  rows  of 
.■nder  i»iles.  In  1SS7  this  ])roJcct  was  modilieil  to  limit  the  depth  to 
i!m'.  5  iWt  alrea'ly  attained,  as  tliat  depth  is  sufficient  for  the  steamers 
].avlg:iling  tlui  I'pper  St.  Joiins  Kiver,  and  isasfzfreat  as  cau  be  cairied 
i.wv  IJM'  I):hs  between  Lake  Monroe  and  Lake  (ieorge. 

'J'Ih*  a.u;;re;;ate  of  the  appropriations  for  this  work  is  $27,000. 

Thr  amount  expiMidcd  up  to  June  .'50,  1893,  was  8-o,937.54. 

'J'wo  jetties  have  Ikmmi  l)uilt,  startin<x  from  opposite  sides  of  the  river 
bank  at:  tln^  south  (mIjtc  of  the  lake  and  c^mverging  until  ou  the  bar  the 
<  lear  eiiannei  way  Ix'tween  them  was  230  feet  wide.  The  east  jetty  is 
.'iJOO  ieet  Ion;r,  and  is  built  to  the  level  of  meau  low  water.  Two  rows 
of  (Imly  set,  ])iles  i)rovided  with  walinj^:  strips  confine  boats  to  a  100-foot 
ehainud  across  tln^  crest  of  tlu"!  bar.  In  1887  the  depth  attained  was 
report <m1  to  1»(»  anijjle  for  the  existing  commerce. 

With  the  Ml.tMM)  a])]»ropriated  tluly  13,  1802,  repairs  have  been  made 
to  the  fender  ])ih»s  at  a  (!ost  (.f  .^225.  Under  contract  with  the  same 
partii's,  ]\I(^<;srs.  Marzyek  «S:  Browne,  of  Jacksonville,  Fla.,  dred^jing^was 
in'^nn  and  linishecl  in  Novend)er,  1S03.  A  total  of  257.7  cubic  yards  of 
niatriial,  measnn'd  in  i)hu*e,  was  removed,  making  a  cut  50  feet  wide 
and.'iio  f(Mllon<x,  liavinjLT  a  dei)lhof  0  feet.  Since  tlie  comxdetiou  of  this 
<'ut  no  <'oni]»laints  hav(*.  b(*eu  recreivtMl. 

A  can»rnl  survey  of  thisliar,  made  in  May,  1891,  shows  a  good  steam- 
boat I'haniH^l  thrcm^h  it,  having  a  depth  of  practically  G  feet  at  extreme 
low  wat<M-.  During  high  watei*  of  the  St.  Johns  Kiver  some  sediment 
is  l)ronght  down.  Tpon  rearhing  the  wide  ])ortion  of  its  beil  at  this 
])la*(»  it  is  deposite<l.  If  the  fall  is  sudden  this  will  interfere  with  nav- 
igation to  a  hmited  extent  until  the  current  has  time  to  scour  a  channel 
through  it. 

An  annual  ap]»ropriation  of  j?LOOO  will  be  sutlicient  to  repair  the  jet- 
ties and  keep  this  bar  in  good  navigable  condition  at  all  times. 
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July  1,  1893,  balance  unexpended $1,062.46 

Jane  30,  l^A,  amount  expended  during  fiscal  year 829. 05 

July  1,  18d4,  balance  unexpended 233.41 

Amount  appropriated  by  act  of  August  17,  1894 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 1, 233. 41 


1 


Amount  that  can  bo  profitably  expended  in  fiscal  year  end  ing  J  une  30, 1896      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)peiidix  O  3.) 

4.  Oclilawaha  River,  Florida. — The  portion  of  the  Ocklawaba  Eiver 
which  it  is  proposed  to  improve  lies  between  Leesburg,  on  Lake  Grif- 
fin, and  the  mouth,  a  distance  of  94  miles.  The  channel  width  varies 
from  30  to  70  feet  and  the  depth  from  5  to  9  feet.  From  the  outlet  of 
Lake  Griffin  for  a  distance  of  28  miles  the  river  is  sluggish  in  current, 
has  numerous  bends,  and  is  badly  obstructed  by  floating  islands  and 
grass.  For  the  remaining  58  miles  the  current  is  strong  and  the  prin- 
cipal obstructions  are  snags  and  overhanging  trees. 

The  approved  project  is  to  clear  the  channel  between  Lake  Griffin 
and  the  month  by  removing  snags  and  the  worst  overhanging  trees, 
and  by  moving  the  floating  islands  out  of  the  channel  and  staking  them 
in  place  by  piles. 

The  amcmnt  appropriated  for  this  improvement  up  to  the  close  of  the 
fiiical  year  ending  June  30, 1894,  was  $11,000. 

The  amount  expended  up  to  June  30,  1893,  was  $10,998.30. 

Under  the  appropriation  made  by  act  of  September  19, 1890,  a  sur- 
vey and  map  of  the  river  were  made  and  the  channel  was  cleared  of 
its  worst  obstructions  from  the  mouth  to  the  prairie,  a  distance  of  iiO 
miles.  A  total  of  3,881  snags  and  705  overhanging  trees  were  removed, 
and  84  trees  were  trimmed. 

The  unprecedented  low  water  developed  a  few  shoals  which  it 
apx>ears  desirable  to  have  removed  and  more  efl'ective  means  being  pro- 
posed for  keeping  the  channel  clear  of  floating  islands.  A  revised 
project  has  been  adopted  in  1892  calling  for  an  additional  expenditure 
of  815,000.  The  estimated  annual  cost  for  maintenance  of  the  channel 
is  $1,000. 

The  $1,000  appropriated  July  13, 1892,  was  expended  in  clearing  the 
river  of  obstructions.  Five  hundred  and  seventy -four  snags  and  312 
overhanging  trees  were  removed,  and  14  trees  were  trimmed.  A  fairly 
navigable  channel  exists  at  high  water  as  far  as  the  floating  islands 
and  at  extreme  low  water  as  far  as  the  prairie. 

July  1. 1S93,  balanro  iinexy>en<lod $1.  70 

Jiiue  30,  1W14,  amoaut  expeudcd  duriii*?  fiscal  year 1.  70 

Amount  appropriated  by  act  of  August  17, 1891 3,  000.  00 

Amount  (estimated)  required  for  completion  of  existinp^  project 12,  000.00 

Aniountthat  can  bei)rotitably  expended  in  fiscal  year  endiuj?  J  une  30, 1896    12, 000. 00 
:Submitt«d  in  compliance  with  rcMjuirements  of  sections  2  of  river  and 
harbor  acts  of  18(UJ  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  (*)  4.) 

5.  8t.  Augustine  Harbor^  Florida. — The  approved  project  is  to  protect 
the  sliores  on  the  north  and  south  side  of  the  entrance  from  erosion,  by 
groins  constructed  of  riprap  on  brush  foundation  and  cai)ped  with  con- 
crete. 

The  aggregate  of  the  appropriations  for  this  work  is  $05,000 
The  amount  expended  up  to  June  30,  1893  was  $56,875.03. 


188    KEPORT  OF  THE  CHIEF  OF  EXGIXEERS,  U.  &  ABMT. 

Work  was  commeuvA'd  in  1889  and  had  resulted  in  the  coustmction 
of  7  groins,  3  on  the  noi  tli  beach,  in  lengtli  549  feet,  467  feet  and  415 
feet:  an<l  4  on  the  south  beaih,  tr  Ana>tasia  Island,  near  the  light- 
house. Tlie>e  have  lengths  of  341  feet,  5234  feet,  2tHI  feet,  and  2J0  feet 
Where  it  has  been  found  necressary  to  jn'ofect  the  roots  of  them  from 
ero>ion,  wing  walls  have  been  liuilt. 

Two  of  these  groins,  in  h'ij;rth  2*,M)  fi-ft  and  220  feet,  with  suitable 
wing  walls,  wrre  built  duiing  the  last  tisoal  year. 

This  locality  was  visitetl  by  very  severe  storms  last  fall,  but  the  ero- 
sion of  the  siiores  in  the  vieinity  of  the  groins  was  effectually  checked 
by  them. 

July  1,  !?<*»:{.  halaiMj'  niu-xjn*:Hle«l ;^,  124.97 

Juii*- 'i^',  1*<!M,  Miiiouut  trxiM-mloil  (Liiriug  tUoal  Year ' 8,  CM 2.  51 

July  1.  l^iU.  li5il:iiiro  iiu<-\}i('n(b'd 82.48 

Aiimiiiit  :iii]nojiii;iltil  l»y  ;i<l  olAiigu>t  17,  l^iU 6.0(X>.  00 

Anion  lit  availaMc  for  ii.-*(:al  vi-ar  i;iMliii«i  .luiie  ^-Mi,  IS^t 0.0(2.46 

C  Anion nt  .'rstiinatod*  rofiuir<Ml  for  romph'tioii  of  fxistinir  i>roject 21.000.00 

J  AnioiiTitt)i:if  r:an  1m*  )iro(ital»ly  cxpiMukMliu  risvalyeareu(lin«;Jiiuc3U,  1H96    10,000.00 
]  SiiUniitKil  in  c'linipliaiin;  witli  requirenieuts  of  ^oi'tions  2  of  river  and 
[     harlMira^th  nf  \xi)i\  ami  imH  and  of  snndry  civil  act  of  March  3,  18113. 

(See  Appendix  ()  ."i.j 

6'.  India  a  Rinr^  Florida, — The  total  length  of  this  reach  of  the  Indian 
Hiveris«sl  iiiiU's.  Navi^ration  was  formerly  interi-upted  by  numerous 
slioals  and  hars,  having  at  low  water  a  depth  of  from  -i  to  4  feet. 

It  was  iiieiuded  in  the  franchise  panted  by  the  State  of  Ilorida  to 
the  Florida  Coast  1  Jne  Canal  and  Transportation  Company,  by  which 
tiiis  <'onipany  was  anthoriztd,in  consideration  of  certain  improvements 
to  be  mad(*  by  it,  to  own  vessels  and  navipite  this  waterway  and  to 
h^vy  tolls  \i\utu  its  euts  and  iinprovt'd  channels. 

A  siirv'<*y  an<l  exaFnination  with  estimate  of  the  cost  of  the  improve- 
ment of  *'  Indian  Kiver  between  Titusville  and  Jupiter  Inlet"  wna  ]>ro- 
vid(Ml  for  in  tlie  river  and  harbor  a<*t  of  1S90. 

Tlie  report  made  in  eom])liance  witli  this  provision  may  be  found  in 
theCliiefof  I'^ngineers'  report  for  18in,  page  l(H3t'i  «e(jf.  The  prqject 
thciein  mentioned  ])r()vides  for  making  a  continuous  channel  5  feet  deQp 
at  low  water  an<l  at  l(»ast  T."*  feet  widti  in  tl»e  straight  reaches,  with  as 
nmcli  greater  width  in  tin'  turns  as  may  be  required,  by  widening  the 
euts  of  tlie  canal  company  and  making  new  euts  where  needed  and  by 
removing  sonu»  of  the  mangroves  in  the  narrows.  It  was  estimated 
tliat  th<^  cost  of  the  proj)ose<l  work  would  be,  approximately,  ?44,000. 

Prioi"  to  this  time  tlu*.  Florida  Coast  Line  (3anal  and  Transportation 
CompaFiy,  und<'r  its  cliarter  from  the  State,  dredged  a  number  (2.'i)  of 
cuts  across  slioals  within  this  reach,  making  a  continuous  navigable 
clianFM'I  oO  f(»et  wide  and  5  feet  <leep.  The  aggregate  length  of  these 
<!nts  is  :;0,."i<K)  fcM't. 

liy  act  approved  .Inly  13,  1802,  815,000  was  appropriated  for — 

Ini])roviii<r  Indian  Kivcr,  Florida,  bctwcm  Hoat  Crook  and  Jupiter  Inlet:  /Vo- 
vUlnl,  Th.-it  IK)  ]):irt  of  the  iiioih^v  a])pro])riatcd  shall  be  expended  until  the  Florida 
(■oast  J  jiio  Cannl  and  'IVaiispnrtatioii  (.!oiii])any  HurreiKlers  and  rclinqnishes  to  the 
UiiittMl  State's  all  the  rii^htH  and  ])riviIeKe8  which  it  now  holds  under  iState  charter 
uIon>^  the  oiitire  route. 

There  has  b(»en  considerable  delay  in  obtaining  the  requisite  relin- 
quishments from  the  com])any  recinired  by  the  provisions  of  this  act. 
The  matter  is  now  si'ttled  and  the  relinquishments  have  been  made  in 
due  form  to  the  satisfaction  of  the  United  States  Attoruey-Oeneral. 
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On  the  first  of  June  some  necessary  repairs  were  commenced  upon 
the  United  States  snag  and  dredge  boat  Suwanee,  lying  in  ordinary  at 
Tampa,  Fla.,  preparatory  to  taking  her  around  to  Indian  Eiver  for  the 
purpose  of  aredging,  in  accordance  with  the  approved  project.  These 
repairs  were  practically  completed  at  the  end  of  the  month.  The  boat 
will  enter  the  river  and  commence  operations  early  in  July. 

It  is  estimated  that  $15,000  can  be  i)rofitably  expended  during  the 
fiscal  year  ending  June  30, 189G,  in  carrying  out  this  project. 

July  1, 1893,  balance  unexpended $15,  000. 00 

J  line  30, 1^,  amoant  expended  during  tiscal  year 1, 169. 42 

Jnlv  1,  1894,  balance  unexpended 13,  830. 58 

July  1,1894,  outstanding  liabilities 1,077.62 

July  1, 1894.  balance  available 12,752.96 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 17,  752. 96 

(Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    15,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  C.) 

7.  Northtcest  entrance j  Key  West  Harbor  j  Florida. — A  bar  having  a  chan- 
nel depth  of  10.5  feet  obstructs  the  northern  entrance  to  tliis  harbor. 
During  storms  the  available  depth  is  so  much  reduced  that  vessels 
bound  to  and  from  gulf  ports  can  not  use  it,  but  are  compelled  to  make 
a  detour  of  about  100  miles  by  Dry  Tortugas  to  ent^r  or  leave  the  gulf. 

An  examination  of  the  entrance,  with  a  view  to  its  improvement, 
was  made  in  1807  and  again  in  1881.  In  1882  Congress  made  an  appro- 
priation of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  feet 
deep  across  the  bar.  As  was  anticipated,  the  improvement  was  only 
temporary. 

In  the  act  approved  August  5, 1880,  $2,500  was  appropriated  for  a 
new  examination  and  survey  of  the  bar.  This  was  made  in  December, 
1880,  and  January,  1887.  The  bar  was  found  to  be  formed  and  main- 
tained by  interfering  tidal  currents.  The  project  for  its  improvement 
comprised  the  construction  of  one  or  more  training  walls,  with  dredg- 
ing, if  necessary. 

In  the  act  of  August  11, 1888,  Congress  appropriated  $25,000  for  this 
work,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
Board  of  three  Engineer  Officers,  who  should  consider  the  subject  and 
re|K>rt  on  the  advisability  of  continuing  the  work  under  the  above 
project,  and  that  he  should  submit  the  report,  together  with  the  views 
of  iiimself  thereon,  to  Congress  at  its  next  session. 

The  final  report  of  the  Board  was  submitted  in  November,  1880,  and 
printed  as  part  of  Appendix  P  4,  Report  of  the  Chief  of  Engineers, 
IsiMi,  pages  1583-1589.  The  Board  was  of  oi)inion  that  the  work  is  of 
national  importance.  It  reconnnended  that  the  improvement  be  begun 
by  the  immediate  construction  of  a  jetty  along  the  northeast  side  of  the 
entrance,  probably  supplemented  as  the  work  progresses  by  a  jetty  on 
the  western  side.  The  estimated  cost  of  the  first  jetty  was  $500,000. 
The  depth  of  water  to  be  obtained  is  17  feet.  The  aggregate  of  the 
appropriations  to  June  30,  1894,  is  $115,000. 

Under  the  contract  in  force  at  the  end  of  last  fiscal  year  work  con- 
tinued until  November  30,  1893,  when  the  contract  was  completed.  A 
totfld  of  22,434.7  cubic  yards  of  stone  and  1,397.8  yards  of  quarry  chips 
were  placed  under  this  contract,  making  the  jetty  11,364  feet  long. 
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'J  \i<:  ftio;.':  :\*fTt\  :::  tij;.s  work  La«  uVi  lurt-n  iLe  s-»it  limestone  quarried 
Uou;  I'iit:  kvvn  ot'  th^  I'xrallTv.  aiid  Ls  >^.i  light  that  it  will  not  «^tand  above 
from  4  to  .">  !»-*rt  b:-!ovr  low  water.  Tiie  j^rtty  liaving  b«*ii  exteuded  to 
jT.^  full  ]'::^'tii  11  i>o:tioii  of  t]:l-  r-x-k  wa^  use*!  in  widening  the  base  to  50 
U:i'l  ovf'i  ii  part  ol'it^  ltri,;ith  iustea*!  of  building  any  higher. 

N';  sii.ki.'u'  of  iIk*  jt-trv  has  occurred  even  where  stone  has  been 
*i«rj;o-!T<M  oi.  fi  j;iv(rr  of  saii'l  overlyiiij^  the  natnnil  riiek  bottom. 

A-i  a  i*--i]:  of  ti;»-.i».-tty.  tluriiig  the  early  part  of  the  pre^fent  calendar 
viiu  a  iKr.v  rlj:i;jij*-l  ha-  inreu  formed,  wliich  was  tried  hv  the  steamers 
of  til':  J'lajjt  .^tf-aiij.-rljiii  Coiiii»uiiy  and  ftmnd  to  have  better  water  and  to 
]}/:  rUHs'/htcv  rhnii  llie  furiutf-r  sailing'  (:hann»rl.  Its  least  depth  is  12 
ioft  at  mt'H\i  lo-.v  water,  and  there  is  bur  one  turn  in  the  channel. 

.Jniy  1,  ;>'<.;.  i;:i;:ir!«  •-  t.t.'vjh-Ti'Ii-iI -^67. 840.  M) 

.J:j]j<;  ;>".  Irf'i.  .'ijiioiiiit  <::vii#r:.il».'i  liiiriu^  ri.-ra'.  year GT.  444.82 

./::]•.    1.   ]'''.*',.    \i  .]:il."t'    VTj'TJlu-n*!**! 3{Nl.  04 

AiiiO'iiit  ;i:if»;'»!.ii;it#:'l  ':»-.•  :*•'!  of  Airjsist  IT.  1>;«I ' 80.  OOj.  (X) 

AiiioMit  j.v.ului,]!:  I'oi  ji.-r.al  \f;ai- «;ii<:iiji:  June  oO.  l8iO 80.300.04 

( .\u:tfuu^  '«-tiiii;iTrr'i    n-'iuirfil  Imf  <.-iiiniilorioii  nf  cxi*t in:;  project......  305,000.00 

j  Aiuoiiiii.  Tj::it  rai:  li<r  pi-ii!iT:i!i]y  i.'X})irii(Ii-il  in  fisral  veui' i-uding.lnneSO.  18^^>  305.000.00 
j  .Siil»iijiit*M  III  ^•r,iiiiM!;iiji''-  \\\\\i  i»-rpiir«Mm.-iJts  ft"  Si^-tions  2  of  river  and 
!      Ij.ji  iior  Ji'T  -  oT  \f<ht't  iiw\  I>='>7  ami  ol'  sundry  civil  act  of  March  3. 1893. 

^S<'<!  Appj'iidix  O  7.j 

.V.  CnlooMfiliatrhfc  Hnrr.  Flor'ula, — Before  improvement  the  lower 
j>:irt  of  tli(i  riviT  was  so  o'ostructed  by  oyster  bars  that  the  available 
('\ii\uiu'\  i\i'\t\\i  was  r)iily  ."i.l  f<M*t.  About  17  miles  above  the  mouth 
\\n'  v'lvcv  lo<r*s  tin*,  cliaraoteristics  of  an  estuary,  and  there  are  numer- 
ous i-hiii(ls  arid  a  l)road  slioal. 

1'Im;  piojMt  a<lopt(»d  in  1SS2  called  for  the  formation  by  dredging  of 
a  cliiiinul  100  fuM't  wide,  and  7  feet  deep  from  the  bay  to  Fort  Myers,  a 
disf:iiM-«-  of  17  iiiiN^-i.  In  ISSO  this  project  was  modi  tied  so  as  to  include 
i\u'  iiiipiovciiK'nt  of  th(*,  u}»pcr  river  as  far  as  Fort  Thompson  by 
removal  of  s!ia/^s  and  ovcrhan;,nn«:i^  trees,  {giving  a  low- water  depth  of  4 
feci  foi'  tliis  rc:ich. 

'J'hc   a;,^;^i-c;;aLc    of    the  apjiropriations    for  this    work   amounts    to 

H*j8,(;oo. 

TIn'  aiiHMint  expended  up  to  Juno  .'50,  1893,  was  $27,590.11. 

Tiie  (\\p<'Mditureof  this  ainomit  has  resulted  in  a  channel  6 feet  deep 
and  MM)  ie,el  wide.  b<*t  ween  tli(*  mouth  and  Fort  Myers.  A  narrow  cut 
r>  feel  <h'ep  liad  l»een  made  through  the  slioals  at  Beautiful  Islands  and 
parliiilly  proteeled  l)y  a  training  wall,  and  the  worst  obstructions  had 
been  !'enio\ed  IVoni  th<»  river  as  far  as  Fort  Thompson. 

Th<T<-  is  now  a  v\v',\v  channel  from  the  month  to  Fort  Myers,  having 
a  low  walei'  cieplh  ol'O  feet,  and  from  tliere  to  Fort  Thom])Son  4  feet. 

'IMie  J-*!  JM)o  availabh^  al  tlie  end  of  the  last  fiscal  year  has  been 
(^xi)ended  in  ch^irin;^  tlie.  upj)er  river  and  marking  the  channel  in 
lh(^  hiwer  river.  Tlic  work  was  done  by  the  United  States  snag  and 
dred;;e  boat  Stitraitrr.  The  river  is  now  re])orted  to  be  in  a  good  navi- 
;;ab]e  condition,  and,  with  an  annual  approx)riation  of  $1,000,  it  is 
believed  that  it  <'an  be  kej)t  so. 

.Inly  1.  IS'.':;.   iKilanro  iinoxpciHlrd $1,009.89 

.Iim!«'  :in.  isiM.  iiiiiniiiit  r\jM'iHl«Ml  (Inrin;;  lineal  yoar 1,002.52 

.Inly  I,  IS'.H,  Imlanrr  tnn'\prntl«Ml 7.37 

.\nintiiil  :ip|»r(»pi'iat<Ml  liy  art  nf  An;; list  17,  ISIM 2,000.00 

Amount  availalilc  lor  fisral  yoar  ending  Juno  :$0,  l^^Or) 2,007.37 
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C  A]iioantthAtoanl>eprofitably ezpendedinfiscalyearending JoneSO,  1896    $1,  000. 00 
<  Submitted  in  compfiauce  with  Tcquirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1893. 

(See  Appendix  O  8.) 

9.  Chiirloite  Harbor  and  Pease  CreeJc,  Florida. — The  river  and  harbor 
act  approved  September  19, 1890,  contained  an  item  for  "improving, 
dredging,  and  deepening  the  channel  of  Charlotte  Harbor  and  Pease 
Creek,  Florida,  to  the  pier  at  Punta  Gorda,  the  terminus  of  the  Florida 
Southern  Eaihroad,  $35,000." 

Under  this  appropriation  a  survey  of  the  deep  water  of  the  harbor 
was  made  from  Boca  Gninde  Pass  to  Punta  Gorda.  There  was  found 
at  that  time  a  channel  depth  of  19  feet  at  mean  low  water  on  the  bar  at 
the  Pass,  9  feet  upon  the  shoals  south  of  Capo  Haze,  and  10  feet  upon 
the  shoal  near  the  wharves  at  Punta  Gorda.  The  rise  of  tide  is  approx- 
imately about  2  feet.  An  estimate  was  made  for  dredging  a  channel  300 
feet  wide  and  23  feet  deep  through  the  bar  at  Boca  Grande  Pass.  The 
amount  of  this  was  835,000.  A  separate  estimate  was  made  for  form- 
ing a  channel  200  feet  wide  and  12  feet  deep  from  the  wharves  at 
Paiita  Gorda  to  the  Pass.   'The  amount  of  this  was  $127,500. 

Work  was  inaugurated  under  the  project  for  the  12-foot  channel, 
estimated  to  cost  §127,500,  and  the  funds  expended  in  dredging  the 
channel  near  Punta  Gorda  wharves.  The  work  thus  far  accomplished 
has  resulted  in  forming  a  channel  300  feet  wide  for  a  distance  of  300 
feet  in  fiont  of  the  wharves,  IGO  feet  wide  for  a  distance  of  4,729  feoi, 
and  120  feet  wide  for  a  distance  of  1,704  feet,  where  it  connects  with 
the  12- foot  contours. 

The  total  length  of  the  dredged  cut  is  6,793  feet.  Over  nearly  the 
whole  of  this  length  the  depth  is  in  excess  of  13  feet. 

The  amount  expended  up  to  June  30,  1893,  was  $23,496.31. 

By  reason  of  the  early  exhaustion  of  the  appropriation  for  this 
work,  no  dredging  was  done  duiing  the  fiscal  year  ending  June  30, 
1894. 

A  survey  of  the  shoal  north  of  Cape  Haze  was  made  in  May  for  the 
puriK)se  of  determining  the  best  location  in  which  to  develop  the  12- 
foot  channel  over  these  ohoals  when  additional  funds  are  made  avail- 
able for  the  work. 

Jnly  1,  1803,  balance  unexpended $11, 503. 69 

June  30,  1894,  amount  expended  during  iiscal  year 11 ,  151.  39 

JqIv  1,  1894.  balance  unexpended 349. 30 

Amouut  ai»propriated  by  act  of  August  17,  1894 20,000.00 

Aiuouut  available  for  fiscal  year  ending  Juno  30,  1895 20,  349. 30 

{  Amount  (eetimated)  required  for  completion  of  existing  project 72,  500. 00 
Anionntthatcanbe  profitably  expended  in  fiscal  year  ending  Juno  30, 18%    35, 000. 00 
Submit t<-d  iu  compliance  with  rer^uirenients  of  sections  2  of  river  and 
harbor  acts  of  lb&>  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  O  9.) 

10.  tSarasota  Bay,  Florida, — An  examination  and  survey  of  this  bay 
was  made  in  1889.  An  appropriation  of  85,000  was  made  iu  the  act 
approved  September  10, 1800,  for  "improving  Sarasota  Jiay  from  Tampa 
Bay  to  Sarasota,  Florida." 

A  navigable  channel  with  a  minimum  depth  of  5  feet  extends  through- 
oat  the  length  of  Big  Sarasota  Bay,  excepting  in  two  reaches,  Paliiia 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet.  In 
these  reaches  the  available  depth  was  4.3  and  3.5  feet,  respectively. 
The  tidal  range  iu  the  bay  is  1.5  feet. 
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The  present  approved  project  calls  for  the  formation  of  a  continaons 
channel  100  feet  wide  and  5  feet  deep  at  mean  low  water  ft'om  Tamjia 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21J  miles,  at  an  esti- 
mated cost  of  $17,500. 

The  total  amonnt  appropriated  for  this  work  is  $7,500. 

AVith  this  amount  dredging  has  been  done  upon  the  Palma  Sola  shoal 
which  has  resulted  in  connecting  the  5-foot  contours  by  a  cut  2,21)2  feet 
long,  of  which  a  length  of  1,073  feet  is  38  feet  wide,  with  a  depth  of  6 
feet,  while  the  remaining  Oil)  feet  of  the  cut  is  40  feet  wide  and  from  5  to 
6  feet  deep.  A  total  amount  of  6,450.5  cubic  yards  of  sand  and  shell 
(measured  in  i)lace)  has  been  removed.  The  last  examination  shows 
that  this  cut  has  not  filled  in. 

July  1,  1893,  balance  unexpended $577.38 

June  30,  1894,  amount  expended  daring  liscal  year 625. 21 

July  1,  1894.  balance  unexpended 52.17 

Amount  appropriated  by  act  of  August  17,  1894 2, 500. 00 

Amount  available  for  liscal  year  ending  Juno  30,  1895 2, 652. 17 

{Amount  (estimated)  required  for  completion  of  existing  project 7,500.00 
Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1896      7,500.00 
iSubniitted  in  com])lianec  with  re(|uircment8  of  soctiouH  2  (»f  river  and 
li.'irbor  acts  of  18(i()  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  ()  10.) 

n.  Manatee  Rivvr^  Florida. — The  portion  of  the  Manatee  River  under 
improvement  is  the  lower  reach,  between  Kocky  Bluff  and  the  mouthy 
a  distance  of  about  12  miles.  This  had  a  mid-channel  depth  of  from  7 
to  LM)  \\'(^X.  The  general  width  is  about  three-fourths  of  a  mile.  At 
the  mouth  was  a  shoal  with  a  minimum  depth  of  7  feet.  Between 
ralmetto  and  Manatee,  about  0  miles  from  the  mouth,  was  another  bar 
covered  by  IVom  o  to  5  feet  of  water. 

The  liver  was  examined  in  1881.  The  project  adopted  had  for  ita 
object  the  formation  of  a  channel  100  feet  wide  and  13  feet  dt*ep  at 
mean  low  water  from  Tampa  Bay  to  McNeil  Point  (Palma  Sola).  Owing 
to  the  changed  commercial  relations  since  the  adoption  of  the  project, 
brou^dit  about  by  the  extension  of  the  railroad  to  Tampa,  the  transfer 
to  Tampa  of  the  inincipal  gulf  steamshi])  lines,  and  the  service  of 
the  smaller  towns  around  Tampa  Bay  by  coasting  steamers  from 
Tampa,  the  ])roj(»(^t  was  nuxlified  in  1880  to  provide  for  the  passage  of 
these  lighter  draft  vessels  to  all  of  the  towns  of  the  lower  river  by  the 
removal  of  tlu^  bar  above  Palmetto. 

The  amount  ex])ended  up  to  June  30,  1803,  was  835,552.71. 

A  (hedged  (;ut  was  made  across  the  bar  at  the  mouth  of  the  river, 
another  cut  was  made  across  the  bar  between  Manatee  and  Braiden- 
town,  and  a  survey  and  m\\\}  of  the  river  were  made.  The  cut  at  the 
moutli  bad  been  nearly  obliterated,  but  a  channel  8  feet  deep  and  of  Bi^- 
cient  width  existed  from  Tampa  13ay  to  Manatee.  By  act  of  Septem- 
ber, 10,  1800,  $0,000  was  ai)propriated  for  continuing  the  improvement^ 
wliicli  amount  was  supplemented  bv  a  further  appropriation  of  $G,000| 
made  by  act  of  July  13,  1802.  With  the  $12,000  thus  available,  exten- 
sive  re]»airs  were  made  to  the  United  States  steam  snag  and  dredge  boat 
ISuwanve^  w  ith  a  view  of  better  adapting  it  to  this  work.  It  was  pro- 
posed to  dredge  a  channel  12  feet  (l(»ep  at  mean  low  water  and  100  feet 
wide  through  the  bulkhead  at  Sneads  Point.  Work  was  began  in 
June,  1803.  One  thousand  three  hundred  and  eighty-nine  cubic  yards 
(measured  in  place)  was  removed  during  that  month.    This  work 
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continued  until  completion  in  September,  1893,  resulting  in  a  total  of 
22,300  cubic  yards  excavated.  A  channel  was  formed  through  the 
bulkhead  80  feet  wide  and  12  feet  deep  at  mean  low  water. 

July  1,  1833,  balance  unexpended $4, 447. 29 

Jane  30,  1894,  amount  expended  during  fiscal  year 4, 390.  66 

Jnly  1,  1894,  balance  unexpended 56. 63 

Amount  appropriated   by  act  of  August  17,  1894 .  v 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 056. 63 

{Amount  (estimated)  required  for  completion  of  existing  project 30,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30,1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbors  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Oil.) 

12,  Tampa  Bay,  Florida. — ^An  examination  of  this  bay  with  a  view 
to  its  improvement  was  made  in  1879.  A  navigable  depth  of  7  feet  at 
low  water  at  that  time  prevailed  from  Tampa  to  the  bay  and  from  there 
to  the  gulf  only  12  feet  could  be  carried.  The  approved  project  at  that 
time  adopted  was  to  deepen  and  widen  the  channel  from  Tampa  to  the 
bay,  a  distance  of  5f  miles,  by  dredging  and  rock  excavation,  so  as  to 
give  a  clear  depth  of  9  feet  at  mean  low  water,  with  a  width  in  the 
river  of  200  feet  and  in  the  bay  of  150  feet.  The  estimated  cost  of  this 
improvement  was  $97,000. 

In  1888  this  project  was  modified  so  as  to  i>ro vide  for  a  channel  8  feet 
deep  in  Hillsboro  Bay  and  Hillsboro  River  to  the  city  of  Tampa,  and  a 
channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  from  the 
gulf  to  Port  Tampa,  a  town  situated  near  the  mouth  of  old  Tampa  Bay  and 
about  9J  miles  from  Tampa.  It  was  estimated  at  that  time  that  the 
completion  of  the  project  as  modified  would  cost  $35,000. 

The  amount  expended  up  to  June  30,  1893,  was  $120,774.01. 

All  the  funds  required  by  the  original  and  modified  projects  have 
been  provided. 

The  Port  Tampa  channel  was  completed  March  28,  1891,  at  which 
time  its  condition  was  as  follows : 

The  cut  at  the  entrance  had  a  mean  low- water  depth  of  20  feet,  with  a 
width  of  llofeetfor  one-half  its  length  and  of  100  feet  for  the  remaining 
distance,  with  an  additional  width  of  75  feet  the  entire  length,  having 
a  mean  low- water  depth  of  19.7  feet.  The  tidal  range  is  1.5  feet.  Since 
that  date  no  apparent  change  has  taken  place  in  the  channel. 

Work  in  the  Hillsboro  Bay  channel  was  stopped  June  3,  1893,  at 
which  time  the  channel  was  200  feet  wide  in  the  mouth  of  Hillsboro 
River  and  from  75  to  100  feet  wide  in  the  bay,  with  a  depth  of  from  8 
to  9  feet  throughout.     This  condition  is  unchanged. 

July  1, 1893,  balance  unexpended $3,225.39 

Jane  30,  18^,  amount  expended  during  fiscal  year 3, 223. 52 

July  1, 1891,  balance  unexpended 1. 87 

(See  Appendix  O  12.) 

J3,  Withlacoochee  River^  Florida. — This  river  is  120  miles  long  and 
has  a  normal  width  varying  from  75  to  180  feet,  though  at  numerous 
points  a  defined  channel  is  almost  lost  in  broad  marshy  lakes  and 
cypress  swamps.  The  low  water  depth  varied  from  1  to  7  J  feet.  Before 
improvement  the  river  was  so  obstructed  by  shoals,  loose  rocks,  snags, 
fallen  trees,  floating  grass  islands,  and  bars  as  to  be  practically  impass- 
able, excepting  in  isolated  reaches. 

ENG  94 13 
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Tho  river  was  examined  with  a  view  to  its  imiirovement  in  1879, 
The  approved  ])roject  calls  for  the  removal  of  snags,  overhanging  trees, 
loose  rocrks,  and  some  of  the  worst  shoals  between  the  Gulf  of  Mexico 
and  Pembertfm  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2  feet  draft  to  navigate  the  river  during  one-half  the  year. 

Prior  to  June  .'50,  1891,  the  river  had  been  cleared  and  made  naviga- 
ble, as  called  for  by  the  project,  between  Pemberton  Ferry  and  Dunnel- 
lon.  Work  was  still  required  on  some  of  the  ledges  in  order  to  make 
navigation  safe.    Work  was  also  required  below  Dunuellon. 

The  amount  appropriated  is  823,900.  The  amount  expended  up  to 
June  30,  1893,  was  823,888.55. 

In  th(».  act  approved  S(»ptember  19, 1890,85,400  was  appropriate  for 
continuing  the  imi»rovement.  Work  under  this  approi^riatiou  was 
begun  ]VIarch  23,  1S92.  On  account  of  the  very  low  stage  of  the  river 
the  United  States  snag  and  dredge  boat  Suicance  could  not  be  taken  up 
where  the  work  was  most  required.  The  boat  was  laid  up  and  a  party 
formed  from  the  crew,  and  tlie  work  of  removing  obstructions  was  car- 
ried on  from  the  snmll  boats  and  from  the  banks.  Operations  were  con- 
tinued during  1893  until  the  money  available  was  exhausted. 

No  work  was  done  during  the  fiscal  j-ear  ending  June  30,  1894.  •  The 
channel  is  now  prai^tically  clear  from  Pembertou  Ferry  to  the  mouth. 

J  uly  1 ,  lSi):>,  bnliiiu'c  iinexpeiuleil $11. 45 

,)iino!)(),  181)4,  jiinount  exi>eiul('<l  duriii;;  liscal  year 1.53 

July  1,  181H,  balancfi  unexpended 9. 92 

Ainonut  apjvropriated  by  act  of  Anpist  17,  ISiW 800.00 

Aiiioiiiit  available  for  fiscal  year  ending  June  30,  1H95 809.92 

(  Amount  that,  can  be  profitably  expended  in  fiscal  year  ending. Tuno  30,1896  800.00 

•|  Submitted  in  complianeo  with  retiuiremeuts  of  scctious  2  of  river  and 
I     harbor  acts  of  18<><3  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(Seii  Api)en(lix  O  13.) 

//.  ITarhor  <(t  Cedar  JCn/fi,  Florida, — The  improvement  of  this  harbor 
has  been  carried  on  from  time  to  tin)e  under  varions  appropriations 
made  siiiee  1S72.  It  was  obstructed  by  a  shoal,  known  as  the  middle 
ground,  lying  in  tlie  main  ship  channel  opposite  War  Key,  and  by 
shoals  elsewliere  in  tlie  chaniud  and  at  its  outer  extremity.  At  these 
])oints  the  general  channel  depth  of  12  feet  was  reduced  from  7  to  9 
ieet  by  outcropping  rocks  with  sand  and  shells. 

The  existing  project  for  th(»  improvement  has  for  its  object  the  for- 
mation of  a  cliannel  2(K)  feet  wide  and  10 J  feet  deep  through  these 
shoals.  Work  under  this  ])r<>ject  has  been  carried  on  under  appropria- 
tions since  1 S8 1 .    The  amount  appropriated  for  this  project  is  822,000. 

Th(»  amount  exi)cnded  up  to  June  M),  1893,  was  $21,988.70. 

A  clear  channel  of  the  re<iuired  depth  from  the  gulf  rip  to  Cedar 
Keys  has  been  obtaiiuMl.  Near  Buoy  No.  12  and  in  the  middle  ground 
th(»  width  was  insullicient.  Some  further  dredging  was  done  in  the 
middle*  ground.  When  work  stopped  the  cut  there  had  a  width  of  200 
feet  and  a  loast  depth  of  OA  fet»t.    Along  its  east  side  the  depth  was  10 

In  the  act  approved  Sei>tember  19,  1800,  $2,500  was  appropriated  for 
this  harbor,  with  thc])rovision  that  a  ])ortion  could  be  expended  at  Der- 
rick Island  (Jaj)  on  the  inside  chaniud  fnmi  Suwanee  River.  The 
j)roject  for  this  portion  of  the  improvement  is  to  obtain  a  channel  5  feet 
deep  at  mean  low  water  fnun  the  harbor  of  Cedar  Keys  to  the  Snwanee 
Basin. 
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The  work  was  done  with  tbe  United  States  steam  snag  and  dredge  boat 
Suwanee.  When  operations  ceased,  owing  to  the  exhaustion  of  the  appro- 
priation, a  channel  had  been  dredged  in  the  vicinity  of  Derrick  Island 
6ap  1,19G  feet  long,  37  J  feet  wide,  and  G  feet  deep. 

There  were  no  operations  during  the  past  fiscal  year,  no  funds  being 
available,  and  further  appropriations  are  not  at  ])resent  recommended, 
the    present  commercial  requirements  being  fully  met  by  the  existing 
t*ofiilition  of  the  harbor,  excepting  as  far  as  the  inside  passage  between 
^^e  town  of  Cedar  Keys  and  the  mouth  of  the  Suwanee  Elver  is  con- 
cern ed,  the  channel  in  the  vicinity  of  Derrick  Island  Gap  beiiig  still 
iiieoBiplete. 

^^3r    1, 1893,  balance  unexpended $11.30 

«'UiiL«^  30, 181)4,  amount  expended  during  fiscal  year 11. 30 


1 


•^  ■inount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

^^"^  l)mitte<l  in  compliance  with  requirements  of  fc:ections  2  of  river  and 
l.sarl>or  acts  of  1866  and  1867. 

C  ^3iee  Appendix  O  14.) 

^''^,  Suwanee  River,  Florida, — The  project  for  the  imi)rovement  of  the 
^^"^^•anee  River  was  adopted  in  1879.  The  reach  of  the  river  covered 
^y  '•ilie  project  extended  from  Ellaville  to  its  mouth  in  the  Gulf  of 
Mo:^ieo,  a  distance  of  130  miles.  At  that  time  the  obstructions  in  this 
P^^""^ion  of  the  river  consisted  of  shoals,  composed  of  soft,  unstratified 
lur^^stone,  mixed  with  flint,  extending  partly  or  entirely  across  the 
^'^^>r,  in  some  i>laces  covered  with  shallow  deposits  of  sand  and  in 
^'^^^^rs  bare;  also  snags  and  overhanging  trees.  The  channels  across 
thi^  ^^  shoals  were  often  narrow  and  very  crooked.  Their  depth  at  mean 
j?^^'"  water  would  vary  from  15  inches  to  3  feet.  At  places  large  isolated 
niM.%  ^stone  bowlders  in  the  channel  were  constant  sources  of  danger  to 
^^"^''igation. 

^^Vn  examination  of  the  river  with  a  view  to  its  improvement  was 
°]*^  ^le  in  1879.  The  proposed  improvement  consists  in  deepening  the 
^'^  ^^  at  the  passes  by  dredging,  the  removal  of  snags  and  overhanging 
^'^^'•^s  along  the  river,  and  deepening  and  improving  the  channel  at 
^j?  ^^ious  places  by  the  removal  of  rocks  and  snags,  and  the  construction 
Y^  "^i»g  dams,  so  as  to  straighten,  widen,  and  deepen  the  channel.  The 
p  iVh  to  be  obtained  is  5  feet  through  the  bars  at  tlie  passes  for  a  width 
^^^  ^50  feet  and  up  the  river  as  far  as  New  Branford,  a  distance  of  80 
™^  ^  ^s.  From  there  to  Ellaville,  a  distance  of  50  miles,  the  dei)th  is  to 
--»^  feet  and  the  width  GO  feet. 

^^^hc  aggregate  of  the  amounts  appropriated  is  844,000. 
^^^4^hc  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
'^•;>    1893,  was  842,837.31. 

^^^^t'lio  act  of  1888  provided  that  810,000  of  the  amount  appropriated 

^^^^  expended  in  the  purchase  or  construction  of  a  suitable  steam  snag 

bf^^xt,  with  dredging  and  pile-driving  machinery,  to  bo  used  on  the 

^.^^rs  of  the  west  coast  of   Florida."     Of  the  total    appropriated, 

**  *^.(KK)  has  therefore  been  available  for  work  under  the  i)rq)ect. 

^^'ith  this  amount  a  navigable  deptli  of  5  feet  at  low  water  has  been 

o^t:aine<l  from  New  Branford  up  as  far  as  Hudson — about  10  miles 

^^W  Ellaville. 

^rS^ork  under  the  appropriation  of  July  13,  1892,  was  begun  Novem- 

^1*11  and  suspended  because  of  exhaustion  of  funds  on  November  29, 

1803.    The  work  was  done  by  the  United  States  steam  snag  and  dredge 

lH)at  Syirance.     Fivelargesnagsand2,873.1  cubi<5yards  of  material  were 

removed  and  10  channel  stakes  established.     Of  the  material  dredged, 
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1,(100.4  <riibi<*  yards  was  removed  from  Derrick  Gap,  making  two  cuts, 
one  4lM)  feet  l(»ng  and  41  feet  wide  (excepting  for  100  feet,  where  it  is 
82  ffct  wide)  and  the  other  125  feet  long  and  41  feet  wide,  the  whole 
liaviji;^  a  nnitorni  depth  of  5  feet  at  mean  low  water.  One  thousand 
onelinndred  arid  sevenlv-six  and  seven-tenths  cubic  yards  was  removed 
from  the  nnmth  of  the  river,  making  a  cut  375  feet  long  and  41  feet 
wide  with  a  depth  of  water  varying  from  5i  to  G  feet  at  mean  low 
water.  All  the  shoals  wIktc  dredging  was  required  to  enable  boats  to 
cross  at  extreme  low  water  have  been  removed  and  the  channel  from 
North  Key  Shoal  to  Suwanee  Kiver  plainly  marked  with  palmetto 
cluster  and  single  stakes. 

.July  1. 18I»3,  balance  uiiexpfii(lc<l jfl,  3.'>7.  89 

Jiiu*;  'M),  18IM,  aiiioiHit  exprinN-d  durinj;  liscal  year ■    1,32.3.  19 

July  1,  ISIM,  b:iliince  iiiu;xi)einled 34.70 

Aiiioinit  appropriated  l»y  act  ol' August  17, 18H4 8.000.  00 

Aiiumiit  availal»l<;  lor  fiscal  year  eiuling  .June  30,  1895 3,034.70 

{Amount  (estiniate<l)  re<iuirod  for  com])letioD  of  existinjyf  project 18,  ir»8. 00 
Anionnt  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  coni]>iiance  with  requirementti  of  sectionH  2  of  river  and 
harbor  acts  of  IsfJii  an«I  l><(\7  an(l  of  sundry  civil  act  of  March  3, 1893. 

(S(»e  Ajjpendix  ()  1;>.) 

IMPROVKMENT    OF    lliVKRS  AM)  HARBORS  IN   WESTERN  GEORGIA  AND 

FLORIDA  AM)    IN  EASTERN  ALABAMA. 

Tliis  district  was  in  the  charge  of  Capt.  Philip  M.  J*rice,  C(>ri)s  of  Engi- 
neers, to  .March  .'5,  1804,  and  of  Maj.  F.  A.  Malian,  Corps  of  Engineers^ 
since  that  date,  havinji^  under  their  immediate  orders  Lieut.  William  B. 
Craighill,  Corps  of  Engineers,  to  November  14, 1803,  and  Lieut.  Charles 
Keller,  Corps  of  Kiigineers,  since  that  date;  Division  Engineer,  Col. 
C.  I>.  Conistock,  Corps  of  Engineers. 

/.  A]Hflachiroh(  I»ai/,  Florida, — In  1879  there  was  a  minimum  depth  of 
3.5  feet  in  the  channel  over  the  bar  at  the  mouth  of  the  Apalaclncola 

The  bar  b(»gins  about  one-half  mile  below  the  town  of  Apalacliicola, 
Fla.,  au<l  is  about  7,300  feet  wide  between  the  8foot  curves. 

In  1S70  a  phui  of  improvement  was  adopted  which  contemplated 
ilrcdging  tlirongh  the  bar  a  straight  channel  11  feet  deej)  and  100  feet 
wide,  to  be  afterwards  incr<*ased  to  -00  feet  should  the  lirst  cut  prodace 
results  to  warrant  it. 

In  isoi  this  i)roJe<!t  was  amended  to  include  dredging  a  straight 
channel  through  Bulkhead  Shoal  0  feet  deep  and  not  less  than  KM) feet 
wich'. 

I'p  to  dune  ;U).  180;5,  the  sum  of  i?i20,828.()l  had  been  expended  on 
this  improvement  in  dredging  a  straight  cliannel  throngh  the  bar  at 
the  month  of  the  Apalachicola  Kiver  at  various  times  since  1881,  and 
in  drcilging  a  <'liaiinel  about  4,000  feet  long,  120  feet  wide,  and  9  feet 
in  <lei)th  a<'ross  the  Hnlkliead  Shoal  in  1891-'02.  With  the  appropria- 
tions a\  aihiblc  the  dredged  cut  thnmgh  the  bar  had  never  exceeded  90 
f(M4  in  width  and  O.o  feet  in  depth,  and  had  gradually'  filled  up  after 
each  drcMlging,  partly  by  the  de])osit  of  silt  from  the  river  and  partly 
bv  the  washing  in  of  nmterial  from  the  sides  of  the  cut.  Between 
NovemlMM-,  1802,  and  Ai)ri],  1S03,  a  cnt  'MiOO  feet  long,  from  70  to  120 
feet  wide,  and  s  feel  deep,  was  nuide  tlirongh  the  bar  at  the  mouth  of 
the  Apalachicola  River. 
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No  change  in  the  cut  through  Bulkhead  Shoal  is  reported.  This 
shows,  apparently,  that  this  channel  is  fairly  i)ermaneut.  Longer 
experience  shows  that  dredging  to  the  amount  of  60,000  or  70,000  cubic 
yards  will  be  recjuired  every  year  to  keep  open  the  bar  at  the  mouth  of 
the  Apalachicola  liiver.  A  wider  and  deeper  channel,  which  could  be 
had  for  about  $50,000,  might  be  more  permanent. 

The  couimerce  of  Apalachicola  Bay  consists  mainly  in  the  exporta- 
tion of  lumber,  which  is  transported  from  the  mainland  to  the  anchor- 
age grounds  in  lighters  and  rafts,  towed  by  tugs  drawing  from  5  to  7 
feet  of  water.  When  the  depth  in  the  channel  across  the  bar  is  reduced 
below  7  feet  much  trouble  is  experienced  in  carrying  on  the  business  of 
the  port. 

July  1, 1893,  balauce  nuexpended $171.64 

June  30,  1894,  amouut  expended  during  fiscal  year 79. 83 

July  1, 1894,  balance  unexpended 91.81 

July  1, 1894,  outstanding  liabilities 9. 54 

July  1,1894,  balance  available 82.27 

Amouut  appropriated  by  act  of  August  17, 1894 15,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15,  082. 27 


L  Amount  that  can  be  T>rofttably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  PI.) 

2,  Apalachicola  River ,  the  Gut-ojff]  arid  Lower  Chipola  River  ^Florida. — 
The  examination  and  survey  of  the  Apalachicola  liiver,  finished  in 
1873,  showed  that  the  river,  throughout  its  length  of  105  miles,  had  a 
channel  not  less  than  G  feet  deep.  The  channel  was,  however,  much 
obstructed  by  the  accumulation  of  logs  and  snags  brought  into  it  by 
the  freshets  in  the  Chattahoochee  and  Flint  rivers  and  by  the  trees 
which  had  fallen  from  its  own  heavily  timbered  banks.  At  Moccasin 
Slough  the  river  had  been  obstructed  by  piles  driven  by  Confederate 
authorities  during  the  war.  Drift  had  accumulated  against  these  piles, 
forming  a  dam  across  the  river,  which  had  then  forced  a  narrow  and 
very  crooked  channel  through  its  b.anks  and  into  the  river  Styx. 
Navigation  was  diflBcult  at  the  upper  and  lower  Elbows  on  account  of 
the  abrupt  bends  and  narrow  channel. 

The  original  project  for  the  improvement  of  the  river  provided  for 
securing  a  channel  100  feet  wide  and  6  feet  deep,  by  the  removal  of  snags 
and  overhanging  trees  and  widening  and  straightening  the  channel  at 
Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost  of  $80,333. 

In  conformity  with  the  act  of  September  10,  1890,  this  project  was  in 
that  year  modified  by  adding  thereto  the  securing  of  a  channel  GO  feet 
wide  and  5  feet  deep  through  the  Cut-off,  Lee  Slough,  and  the  Lower 
Chii)ola  Uiver,  at  an  estimated  cost  of  §7,500. 

The  expenditure  between  1874  and  June  30,  1803,  of  ai9,5G5.00  had 
resulted  in  clearing  out  the  great  accumnlation  of  logs  and  snags  and 
overhanging  trees  which  originally  obstructed  the  Apalachicola  River, 
and  in  annually  removing  the  new  logs  and  snags  brought  in  by  the 
winter  freshets. 

A  partial  improvement  had  also  been  effected  at  Moccasin  Slough 
and  the  Elbows,  but  navigation  at  these  points  was  still  difficult.  A 
large  quantity  of  drift  and  many  overhanging  trees  were  removed  from 
the  Cut  off  and  the  Lower  Chipola  River,  and  steamboats  were  enabled 
to  reach  the  landings  above  and  below  Lee  Slough,  through  which 
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sti-aiiiboat  ii:ivi;ration  was  completely  obstnicted  by  drift,  snukeu  logs, 
and  tifc-s. 

J>nriii;r  1"0*3  many  siia^s.  sunken  log?,  and  overhanging  trees  were 
renio\  I'd  from  tlie  Ajialafliifola  Kiver.  tlie  Cut-off,  and  Lower  Chii>ola 
Itivir.  and  a  jiiai'ticable  but  narrow  and  crooked  channel  was  opened 
tliroisi-li  Lire  Slou^l'.  Steamboats  can  now,  with  some  difficulty,  pass 
tlinm;:h  the  Cut-off.  Lee  Slougli.  and  Lower  Cliipola  Kiver  on  the 
upstream  passage.  These  waterways  atlbrded  the  only  practicable 
means  of  traiis]>ortalion  for  tlic  produt-ts  of  this  section  of  country, 
wliicrh  is  ImIii;,^  rapi<lly  setth'd  by  fruit-f;  rowers,  and  it  is  very  desirable 
that  a  suflicient  aiiiiropriation  shall  be  made  to  enable  a  safe  channel 
to  be  ojjcned  through  Lee  Slough. 

There  having  be<Mi  no  funds  available,  no  work  was  done  during  the 
l»ast  liscal  vear.    The  condition  of  the  improvement  is  alK)ut  as  reported 

The  Cutoff  is  a  navigable  waterway  about  3  miles  long,  connecting 
the  Apalachicohi  IJivtr  with  the  Lower  Chipola  River  near  the  Dead 
Lakes.  The  ('liii)ohi  IJiver  empties  into  the  Apalachicola  Kiver  about 
14  mih'S  l>e]ow  its  Junction  with  the  Cut  off.  "Lee  Slough"  is  simply 
a  hxral  name  for  a  portion  of  the  Lower  Chi^iola  River,  about  3  miles 
h)ng  (s((»  map  at  ]y*i'^i'  Hi!)7  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  IStU).  Jr  is  therefore  suggested  that  the  wording  of  the  next 
ai>pioj»riation  for  this  river  bt*  changed  from  '^Apalachicola  River, 
in<;luding  L<»(».  Slougli,"  to  *Mpalachicola  River,  including  the  Cut-off 
and  L<iwer  Chipola  River,"  in  order  that  the  work  required  to  be  done 
may  be  correctly  designated. 

Ainoiiiit  appropriated  1>y  art  of  August  17,  18'Ji $5,000.00 

(  Aiiioniit  that  raulKM>rofita1>Iycxpondf(l  in  liscal  year  ending  Jane  30, 1896    11, 000. 00 

iSulMiiiit^'d  in  coniidianctf  with  nM{uireiuent8  of  Kectiont}  2  of  river  and 
(      hmhnv  arts  of  l^t>(i  and  IHt'u  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai)i»endix  P  2.) 

.7.  riint  Ixlrrr^  (irorgin. — Heforo  the  improvement  was  begun  the 
rivt'r  was  only  navigable  at  low  water  from  its  junetioii  with  the  Chat- 
tahoo('he(i  K'iver  up  to  Hainbridge,  and  the  eliaunel  over  this  i>ortiou 
was  n;irn»w,  rrooked,  and  mueh  obstructed  by  logs,  snags,  and  over- 
hanging tr<»es. 

The  present  lu-qjert  for  the  improvement  of  this  river  was  adopted 
in  1S7.*>  and  mo<lili(Ml  in  1S70,  the  object  of  the  original  project  being  to 
alToicI  a  <liannel  100  feet  wide  and  3  feet  deep  at  low  water,  from  its 
mouth  up  to  Albany,  (la.,  an  estimated  distance  of  105  miles,  and  of 
the  niodirn-ation  to])n)vi(iea  imvigabJe  channel  for  light- draft  steamers 
at  mo<lcrate  stages  of  water,  from  Albany  to  Montezuma,  an  estimated 
distance  of  77  miles. 

Previous  to  tlici  act  of  June  18,  1878,  870,00^  was  appropriated  for 
th<^  '*('hattalioo(!h(M'  and  Flint  rivers,''  of  which  S  18,000  was  expended 
on  the  Flint  Hiver. 

The  exi)enditure  up  to  June  30,  1S1)3,  was  J?180,423.18. 

Above;  Albany  th(^,  channel  had  l)een  partially  cleared  of  logs  and 
snags  an<l  overhanging  trees,  an<l  to  a  limited  extent  of  loose  rock, 

I>elow  Albany  some  loose  rock  excavation  had  been  done  at  all  the 
shoals  between  Albany  and  ]>ainbridge.  There  was  a  completed  and 
permanent  channel  fr<»m  Albany  to  Newton,  331  miles.  From  Newton 
to  I'ainbridgc,  2L  miles,  the  channel  was  ])assable,  with  care,  at  moder* 
atestagesof  water,  but  it  was  impracticabh*,  at  many  places  duringlow 
water.    From  liaiiibridgo  to  the  mouth  of  the  river,  36  miles,  the  river 
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was  navigable  throughout  the  year,  and  required  but  little  improve- 
ment aside  from  the  removal  of  drift  logs  and  snags  brought  in  by  the 
winter  floods. 

During  the  fiscal  year  ending  June  30,  1894,  $7,5G0.7G  was  expended 
in  removing  rock  bowlders  and  snags  from  the  bed  of  the  river  and  in 
altering  and  improving  the  snag  boat. 

Detween  the  mouth  of  the  river  and  Bainbridge,  Ga.,  an  estimated 
distance  of  3G  miles,  the  river  is  in  fairly  good  condition,  and  requires 
little  more  than  the  annual  clearing  of  snags  and  drift  brought  in  by 
the  printer  freshets.  On  this  portion  of  the  river  many  steamboats 
plying  on  the  Chattahoochee  and  Ai)alachicola  rivers  make  regular 
trips  and  do  a  large  business,  and  the  maintenance  of  the  navigation 
is  therefore  of  great  commercial  benefit. 

Between  Bainbridge  and  Albany,  Ga.,  an  estimated  distance  of  05 
miles,  the  improvement  consists  mainly  in  excavating  a  channel  through 
the  many  rock  shoals  and  reefs  and  in  depositing  the  excavated  mate- 
rial in  spur  dams.  The  improvement,  when  completed,  will  be  of  a 
permanent  character,  but  for  its  preservation  and  for  the  annual 
removal  of  the  snags  and  drift  it  will  be  necessary  to  maintain  a  snag 
boat  <m  the  river,  at  an  estimated  cost  of  8(5,000.  A  considerable  river 
trade  had  been  developed  on  this  section  of  the  river  in  consequence 
of  the  improvements  already  effected.  The  business  will  probably  be 
much  increased  as  low-water  navigation  is  facilitated  by  further  work. 

Above  Albany,  for  a  distance  of  38  miles,  to  Warwick,  Ga.,  low- water 
navigation  is  prevented  by  a  series  of  rock  shoals,  on  which  the  low- 
water  ilepth  varies  from  6  to  18  inches.  The  loose  bowlders  have  been 
partially  i  emoved  from  the  channel  on  this  portion  of  the  river.  Experi- 
ence in  the  work  shows  that  a  practicable  and  useful  navigation  of  this 
portion  of  the  river  at  mmlerate  stages  of  water  can  probably  be  secured 
only  by  providing  slack- water  navigation,  by  the  construction  of  locks 
and  dams  at  great  expense. 

Between  Warwick  and  Montezuma,  an  estimated  distance  of  39  miles, 
the  improvement  consists  mainly  in  the  removal  pf  logs  and  drift  and 
overhang; ing  trees,  and  has  been  sufficiently  accomplished  to  permit 
navigation  at  moderate  stages  of  water;  but  no  commercial  use  has 
hoQii  made  of  this  section  of  the  river  since  July,  1890,  when  the  Mon- 
tezuma Steamboat  Company  disposed  of  their  small  steamer.  It  is  not 
believed  that  any  commercial  benefit  has  since  been  derived  from  con- 
tinuing the  improvement  of  the  Flint  liiver  above  Albany,  Two 
bridges,  without  draw  openings,  at  distances,  respectively,  of  10  and 
41  miles  above  Albany,  obstruct  steamboat  navigation,  but  no  measures 
Lave  been  taken  to  require  the  owners  of  the  bridges  to  x^rovido  them 
with  draw  <)i)enings,  for  the  reason  that  no  complaints  have  been  made 
against  them. 

It  is  useless  to  continue  the  improvement  above  Albany  for  commer- 
cial purjwsi^s  unless  these  bridges  are  provided  with  draw  openings, 
and  it  si»ems  to  be  an  unnecessary  hardship  to  compel  the  owners  to 
provide  draw  openings  to  accommodate  a  commerce  which  does  not 
now  exist  and  of  which  there  is  no  immediate  prospect.  For  this  rea- 
son, and  on  account  of  the  improbability  of  being  able  to  secure  a  sat- 
isfactory- navigation  without  the  construction  of  locks  and  dams  at  a 
cost  entirely  incommensurate  with  any  prosx)ective  commerce  to  be 
developed  thereby  it  is  recommendeil  that  no  further  allotments  be 
made,  for  the  present  at  least,  for  the  improvement  of  the  Flint  River 
above  Albany,  but  that  the  whole  appropriation  be  expended  in  con- 
tinuing the  useful  and  important  work  below  Albany. 
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July  1,  IXJ^S.  l»;iljmce  unexjieiuled $9,606.83 

J II III;  :^.  1891.  aiiioiiut  ex])eiHlocl  durin<^  liscal  ycur 7.560.76 

Jnlv  1,  ISIU.  balaucc  uiifxiMincU-d 2,016.07 

July  1,  1894,  outstaucliug  liabilitU-s 252.33 

July  l,1894.bal:iiirf;  available l,7i»3.74 

Aiiiuiiiit  ajipropriateU  by  act  of  August  17,  1894 8,000.00 

Aniouiii  available  for  tiscal  year  emliiig  June  30,  1895 9,793.74 


^ 


Anioniitthatean  be  profitably  expend«*(l  in  fiscal  year  ^^udin  jejune  30, 1896    36, 000.00 
^SubInittlMl  in  conipliaiirf  witli  rei|uirenients  of  Hections  2  of  river  and 
(     harbor  acts  of  IHVAj  and  1867,  ami  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  .'5.) 

4.  Chattahoochee  lilver,  Georgia  and  Alabama. — The  river  was  origi- 
nally iniieh  obstructed  by  logs,  snags,  and  overhanging  trees  and  by  a 
number  of  un'k  and  marl  shoals  and  sand  bars,  so  that  navigation  was 
dinicult  and  dangerous.  Steamboats  could  only  run  by  daylight,  aud 
not  unfreciueutly  lay  for  weeks  at  a  time  awaiting  a  rise  in  the  river. 
Very  many  were  sunk  by  striking  obstructions. 

The  present  i)lan  of  improvement,  adopted  in  187.*5  and  inoilified  in 
1882,  contemplates  a  low  water  channel  4  feet  in  dejith  and  100  feet  iu 
width  from  ( -olumbus,  Ga.,  to  (Miattahoochee,  Fla.,  a  distance  of  224 
miles,  by  the  removal  of  snags  and  other  obstructions  from  the  channel 
and  overhanging  trees  from  the  banks,  by  the  excavation  of  rock  shoals, 
and  by  works  of  contraction  and  shore  ]n*otection. 

Trevious  to  the  act  of  June  18,  1878,870,000  was  appropriated  for  the 
^* Chattahoochee  and  Flint  rivers,"  of  which  $52,000  was  expended  on 
th<^  Chattahoochee  IJiver. 

The  exi)enditure  of  >f2.*)(),8(il.8l  up  to  June  30,  1893,  had  resulted  in 
securing  and  maintaining  a  fairly  good  channel  between  Ghattahooeheey 
Fla.,  and  Hufanla,  Ala.,  except  at  Rock  Island,  at  all  seasons  of  the 
year;  an<l  betwc(»n  Kufaula,  Ala.,  and  ('olumbus,  Ga.,  except  during 
low  water,  when  considerable  trouble  was  exi)erienced  at  St.  Francis 
J5end,  Shell  Creek,  Upat<jie,  and  Woolfolk  bars,  and  at  the  shoals  imme- 
diately b(»l()w  Colum])us,  on  aci^oiint  of  the  lack  of  funds  for  keeping  in 
repair  and  exten<ling  the  contraction  and  shore-protection  works  at 
thos<»  points.  The  shor<*-i)rotection  and  contraetiiui  works  placed  at 
Moun<l  r>ar  during  181)3  im])roved  the  channel,  so  that  vessels  no  loivger 
have  tronbh".  tlnue. 

Troubh*  is  also  experienced  at  low  water  at  Francis  Bend,  Shell  Greek, 
and  Tpatoie  bars,  above  ICufaula,  and  at  Uoek  Island,  about  200  miles 
below  Columbus. 

If  sutlicitMitly  large*  appropriations  were  made  to  improve  these  local- 
ities by  snl)stantial  works,  it  is  believed  that  thereafter  the  navigatian 
of  the  river  <'ould  be  maintained  in  good  condition  throughout  the 
year  by  annual  appropriations  of  $10,(100  for  the  operation  of  an  effi- 
cient snag  IxKit  and  for  tlie  maintenance  of  the  contraction  and  shore- 
prot(*ction  works. 

The  snag  boat  Chatfahoochec  is  no  longer  fit  for  use.  The  wheel  and 
th(^  shear  frame  have  been  removed  and  i)ut  np  on  the  bank  so  that  the 
hull,  having  no  longer  to  support  these  loa<ls,  may  remain  afloat. 
Crgcnt  rei)airs  are  needed  to  other  paits  of  the  ]>laut.  The  sum  of 
8ir),000  is  nec(;ssary  for  urgent  repairs. 

For  the  above  n^asons  an  estimate  of  $100,000  is  submitted  for  this 
improvement  for  the  liscal  year  ending  June  30,  1806. 
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July  1,  1893,  balance  unexpended $8, 156. 40 

June  ^0,  1894,  amount  expended  during  tiscal  year 7,  049. 60 

July  1,  1894,  balance  unexpended 1, 106. 80 

July  1,  1894,  outstanding  liabilities 141.67 

July  1,  1894,  balance  available 965. 13 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 25,  965. 13 

i  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
/  Submitted  in  compliance  with  reiiuirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  an<l  1867  and  of  sundry  civil  act  of  March  3, 1893. 

Bettceen  Went  Point  and  Franklm,  Ga, — This  section  of  38  miles  of 
the  river  consists  of  a  series  of  pools,  varying  in  length  from  one-half 
to  5  or  6  miles  and  separated  by  rock  shoals  and  rapids,  in  some  of 
which  the  fall  is  as  great  as  8  feet  to  the  mile.  In  the  pools  the  width 
of  the  river  is  from  300  to  500  feet,  with  a  channel  nowhere  less  than  4 
feet  deep.  At  the  shoals  the  river  is  much  wider,  with  numerous 
islands,  and  low  water  depths  in  many  places  of  only  a  few  inches. 
The  bottom  is  generally  of  rock  and  the  banks  are  stable.  There  are 
few,  if  any,  sand  or  gravel  bars  and  but  few  snags. 

The  river  and  harbor  act  of  September  19,  1800,  provided  for  a  pre 
liminary  examination  of  the  Chattahoochee  River  between  West  Point 
and    Franklin.    This  examination  was  made  in  IN'ovember,  1890,  and 
reports  of  results  are  printed  at  page  1756  of  the  report  of  the  Chief  of 
Engineers  for  1891. 

The  river  and  harbor  act  of  July  13,  1892,  provided  for  "  improving 
Chattahoochee  River,  Georgia  and  Alabama;  continuing  improve- 
ment, twenty-five  thousand  dollars,  of  which  five  thousand  dollars  are 
to  be  used  on  that  i^ortion  of  the  river  between  West  Point  and 
Franklin."' 

The  project  for  the  improvement  of  this  section  of  the  river, 
submitted  July  26, 1892,  and  approved  August  4,  1892,  contemplates 
removal  of  the  lesser  rock  shoals,  sand  and  gravel  bars  by  excavation 
and  by  works  of  contraction,  removal  of  overhanging  trees  from  the 
banks  and  snags,  logs,  and  other  obstructions  from  the  channel,  and 
the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the 
channel  between  West  Point  and  Franklin,  a  distance  of  38  miles. 

During  the  fiscal  year  ending  June  30,  1893,  82,759.61  was  expended 
in  procuring  the  necessary  plaiit,  in  rock  excavation  at  certain  of  the 
shoals  above  West  Point,  and  in  depositing  the  excavated  material  in 
training  dams,  and  in  making  a  survey  for  a  short  canal  and  lock 
around  the  6-foot  milldam  at  Bentley  Mill. 

During  the  fiscal  year  ending  June  30,  1894,  a  channel  50  feet  wide 
an<l  3  feet  deep  Avas  secured  through  Flat  Rock  Shoals.  A  similar 
channel  was  begun  at  Roberts  Shoals,  but  was  left  incomplete,  the 
ai»)>ropriation  being  exhausted.  As  a  useful  navigation  for  this  section 
of  the  river  can  only  be  had  by  means  of  locks  and  dams  at  a  cost 
which  the  traffic  of  the  stream  does  not  justify,  no  estimate  is  submitted 
for  the  fiscal  year  ending  June  30,  1890. 

July  1,  1893,  balance  unexpended $2,240.39 

June  30,  1894,  amount  expended  during  fiscal  year 2, 145.  72 

July  1,  1894,  balance  unexpended 94.67 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,094.67 

(See  Appendix  P  4.) 
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5.  Chociawhafchee  River,  Florida  and  Alabama. — When  "work  on  the 
improvement  was  begun,  in  1874,  the  river,  notwithstanding  an  aver- 
age width  of  300  feet,  was  almost  totally  obstructed  by  the  accumnla- 
tion  of  logs  and  snags,  and  navigation  was  only  possible  by  flatboats 
of  h'glit  draft.  The  channel,  if  a  channel  existed  at  all,  was  exceed- 
ingly dangerous  to  navigation,  particularly  during  the  lower  stages  of 
water. 

The  project  for  improvement  adopted  in  1S80  ])rovided  for  obtaining 
a  low- water  navigable  clianuel  from  its  mouth  to  Geneva,  Ala.,  an  esti- 
mated distance  of  125  mih»s,  and  a  navigable  high-water  channel  from 
Geneva  to  Newton,  Ala.,  an  estimated  distance  of  37  miles. 

In  1800  the  project  was  amended  to  provide  for  securing  a  low-water 
channel  fnmi  Geneva  to  Newton. 

The  improvement  consists  in  the  removal  of  logs,  in  deepening  t^and 
bars  by  works  of  contraction  and  shore  protection,  and  in  excavating 
a  channel  through  the  rock  and  marl  shoals. 

The  expenditure,  up  to  June  ;«),  1803,  of  8111,7G0.0i  had  resulted  iu 
removing  tlie  obstructions  from  the  river  between  its  mouth  and  Cary- 
ville  sufliciently  to  meet  the  requirements  of  the  present  commerce  on 
that  section  of  the  river,  in  giving  a  fairly  navigable  channel,  except  at 
extreme  low  water,  from  the  crossing  of  the  Pensacola  and  Atlantic 
Kaih'oad  at  Caryville,  Fla.,  to  Geneva,  Ala.,  a  distance  of  25  miles,  and 
a  partially  improved  channel  from  Geneva  to  Pate  Landing,  25  miles 
above,  and  in  providing  a  plant  for  carrying  on,  at  the  troublesome 
bars,  works  of  contraction  and  shore  ])rotection,  of  which  some  were 
applied  at  Buzzard  13ar,  Gumfield  Shoals,  and  Busby  Shoals  with  such 
sn<-cessfnl  results  that  boats  have  experienced  no  trouble  since  then  in 
l)assing  them. 

Steamboats  now  run  with  considerable  regularity  from  Geneva,  Ala., 
to  tlie  railnKul  at  Carvville. 

During  tlie  liscal  year  ending  June  30,  1894,  $8,315.82  was  expended 
in  snagging,  in  the  c(m  struct  ion  of  a  shore  protection  near  Caryville, 
in  cutting  (►If  the  Old  Kiver,  and  in  building  contraction  works  and 
shore  ])rote(tion  at  Uarveston  Whirl.  These  works  answer  their  object. 
They  hav(».  made  the  ])assage  of  boats,  even  carrying  large  amounte  of 
freight,  safe  by  night  and  by  day. 

(ieneva  is  a  thriving  town,  the  trading  and  shipping  center  forarich 
agricultural  rt^gion  surrounding  it.  The  river  affords  the  only  practi- 
cable means  of  transportation  to  this  district.  During  recent  years 
the  work  has,  therefore,  mainly  been  directed  to  improving  this  section 
of  the  riv<'r.  and  has  resulted  in  clearing  out  a  large  number  of  the 
ac(uninlat<'(l  logs  an<l  snags.  Low- water  navigation  is  impeded  by 
s('^ cral  sand  bars,  which  can  be  readily  deepeue<l  by  works  of  contrac- 
tion and  shore  protection  if  sufllcient  funds  arc  appropriated  for  the 
iuiri)<>se. 

When  freight  oilers  steamboats  occasionally  run  to  Pate  Landing  at 
favorable  stages  of  water. 

Since  the  completiim  of  the  Alabama  Midland  Bailroad  from  Mont- 
gomery, Ala.,  to  Bainbridge,  Ga.,  which  passes  through  Newton,  the 
urgent  necessity  for  improving  the  up])er  i)orti<m  of  the  river  no  longer 
exists,  and  it  is  doubtful  if  this  section  would  now  be  much  used  even 
if  th(»  im])rovoments  were  completed. 

The  plan,  therefore,  contemplates  completing  the  improvement 
between  G(Mieva  and  Caryville,  and  then  between  Geneva  and  Pate 
Landing  before  beginning  any  work  upon  the  nmrl  shoals  which  now 
obstruct  navigation  between  Xewton  an<l  Pate  Landing.    It  is  very 
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donbtfTil  whether  a  safe  low- water  navigation  of  this  section  of  the 
^iver  can  be  secured  except  by  the  construction  of  locks  and  dams,  to 
provide  slack-water  navigation,  at  a  cost  not  warranted  by  any  pros- 
pective commerce  to  be  developed  tliereby. 

J^ly  1, 1893,  balaoce  unexpended $10, 239. 06 

June  30, 18&4,  amount. expended  during  fiscal  j'car 8, 175. 12 

Julyl,  1894,  balance  unexpended 2,063.94 

J%  1, 1894,  outstanding  liabilities 140.70 

Jjily  1, 1894,  balance  available 1,923.24 

^ouut  appropriated  by  act  of  August  17,  1894 6,000.00 

^ount  available  for  fiscal  year  ending  June  30,  1895 7, 923. 24 

j  Amoniittliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    30, 000. 00 
(Submitted  in  compliance  with  requirement?  of  sections  2  of  river  and 
^  '    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sea  Appendix  P  5.) 

^.  Harbor    at   Pensacola^  Fla. — In    1878    the    channel    was    mucli 

oostxructed  by  wrecks,  and  a  survey  made  in  1879  showed  that  the 

^^^er  bar  had  shoaled  to  a  least  depth  of  19.5  feet  at  mean  low  water. 

-^liis  depth  was  not  sufficient  to  accommodate  the  large  number  of 

ves^^lg  seeking  entrance  to  the  port.     The  western   shore  of  the 

ent^rsiuce  to  the  harbor,  which  is  the  site  of  okl  Fort  McRee,  was  fast 

^a^^liiiig  away,  and  a  large  portion  of  the  fort  had  disappeared.    Cor- 

'^^X>onding  changes  in  the  direction  of  the  channel  and  of  the  tidal 

^'ii^^^nts  had  occurred,  and  to  this  was  attributed  the  shoaling  of  the 

^JJ^r  bar.    The  removal  of  the  wrecks  was  begun  in  1878. 

'^-'lie  plan  of  improvement  adopted  in  1881,  in  accordance  with  the 
^l^cirt  of  The  Board  of  Engineers,  contemplated  dredging  a  channel  300 
x?^^  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar,  for 
^1  ^  temporary  relief  of  the  navigation  of  the  harbor  and  protecting 
^^^  shore  line  near  Fort  McReo  from  further  abrasion,  with  the  view 
j2j  -  ^Jreventing  injurious  changes  in  the  tidal  currents,  and  retaining 

^^  position  for  defensive  purposes. 
P^,^^  channel  120  feet  wide  and  24  feet  deep  at  mean  low  water  was  the 
l^^^tdt  of  dredging  done  in  1886.    This  channel  tilled  up  so  that  in  June, 
ij^^^  l,it  was  only  10  feet  deep.    It  was  then  dredged  out  again  to  a  least 
2^Jt*thof  20.5  feet,  but  this  depth  was  reduced  to  19.2  feet  in  November, 


gj^^^^wWo  groins,  built  near  the  site  of  Fort  McRee,  stopped  further  abra- 
»p^^'^  of  the  shore  line.  They  were  360  and  220  feet  long,  respectively. 
^^  ^y  were  finished  in  April,  1S90. 


J         Jp  to  June  30,  1893,  $266,706.15  had  been  expended  on  the  improve- 

xj^iitof  this  harbor.     A  contract  was  made  with  Mr.  Rittenhouse 

^^re,  on  October  29, 1892,  to  dredge  the  channel  at  a  cost  of  63  cents 

%^^^  cubic  yard.    The  contract  required  work  to  begin  not  later  than 

'^^^^mary  1,  1893.     This  time  was  extended  to  May  11,  1893.     The 

^^^ge  arrived  on  May  13  and  began  work  on  May  24.    Compara- 

^^"^ely  little  was  done  up  to  the  close  of  that  fiscal  year. 

Ihe  beginning  of  the  fiscal  year  ending  June  30,  1894,  found  the 

^^dging  going  on.     It  was  continued  until  August  15,  when  it  came  to 

^^  eud  for  lack  of  funds.    The  work  done  was  a  channel  dug  between 

Mie  24  foot  curves  inside  and  outside  of  the  inner  bar.    The  channel  is 

^400  feet  long  and  225  feet  wide.     Up  to  June  30, 1894,  the  channel  had 

^|ain  filled  up,  by  an  average  amount  of  3.7  feet.    A  part  of  the  channel 
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150  feet  wide  lias,  at  the  close  of  the  year,  21.5  feet  of  water;   the 
reiiiaiiider  is  only  11).5  feet  deep. 

Oil  January  17,  ISIll,  a  Hoard  of  Engineers  was  api)ointed  to  assemble 
at  Pensacola,  Tla.,  for  the  pur^iose  of  considering  and  reijorting  upon 
the  improvement  of  the  harbor.  The  report  of  tlie  Board,  dated  July 
1(),  ISDl,  is  printed  in  tlie  Annual  Report  of  the  Chief  of  Engineers  for 
1.S1M ,  page  1723,  and  extracts  therefrom,  aescribing  the  proj)osed  method 
of  securing  a  permanent  deep  channel  at  the  entrance  to  Pensacola 
Harbor  by  means  of  two  jetties,  starting  from  the  shores  near  forts 
Pickens  and  McKee,  respectively,  at  an  estimated  cost  ot  8l,8;iO,0(H>, 
are  given  in  the  report  of  the  ollicer  in  charge. 

July  1,  1893,  balaiu<;  iinexponacd ^^83, 1*93.85 

June  30,  1801,  uuiouTit  cxpeiulotl  during  liscal  year 80,770.53 

July  1,  1S9I,  balance  uiiexixnded 2,523.32 

July  1,  If^iUj  outstan<lin<{  liabilities 70.48 

July  1,  1S91,  bal:in<'e  available 2,  452.84 

Amount  apiiropriated  by  act  of  August  17,  1894 100,000.00 

Amount  available  for  liseal  year  ending  Juno  30,  1805 102,4.^2.84 

(  AuHMint  tbat  eaube]»roritably  expended  in  fiscal  year  endiug  June  30, 1896  500,  000.00 
'  Subniitte<l  in  eompliaiiee  witb  requirements  of  Hections  2  of  river  aud 
(        barbor  acts  of  IHi'tii  and  1}<«»7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  0.) 

7,  EHcamhia  and  Conecuh  rivers^  Florida  and  Alabama. — These  rivers 
are  really  one  river,  tliat  portion  of  the  river  from  its  headwaters  in 
sonth  Ahibama  to  tJie  Florida  and  Alabama  8tate  line  being  called  the 
C'onecnh  Kiver,  and  the  portion  in  Florida,  61  miles  long,  being  called 
the  Fscam])ia  Kiver.  It  empties  into  the  Escambia  Bay.  Fully  CO 
]M'r  c(»nt  of  the  immense  quantity  of  timber  shipped  from  Pensacola 
Harbor  is  cut  on  lands  tributary  to  the  Escambia  Kiver  and  iloated 
down  in  rafts  to  Pensacola  Harbor. 

The  river  originally  was  much  obstructed  by  snags,  sunken  logs, 
and  rock  shoals,  and  by  a  very  shoal  bar  at  the  mouth.  Steamboat 
navigation  was  not  attempted,  and  rafts  hiul  much  difliculty  in  passing 
down  the  river. 

The  j)Ian  of  iminovement  for  this  river,  adopted  pursuant  to  exami- 
nations and  surveys  made  in  liS78,  contemplates  the  removal  of  snags, 
snnken  logs,  and  other  obstructions  from  thechannel;  cutting  through 
the  rock  shoals,  and  deepening  sand  bars  by  works  of  contraction  and 
shore  i)rotecti<»n,  fiom  the  mouth  of  the  river,  in  Pensacola  Bay,  to  the 
mouth  of  Indian  Creek,  an  estimated  distance  of  293  miles,  for  the  pur- 
])ose  of  facilitating  the  movement  of  saw  logs  and  timber  down  the 
river,  affording  at  the  same  time  facilities  for  steamboat  navigation. 

The  expenditures  made  on  this  river  up  to  June  30,  1S03,  were 
$71,1>78.S0.  Their  result  was  the  i^roviding,  maintaining,  repairing,  aud 
renewing  of  the  necessary  plant ;  dredging  twice  through  the  bar  at 
the  month  of  the  river  to  let  tugs  pass  drawing  5  feet ;  removing  large 
<piantities  of  h);is  and  snags  from  the  mouth  to  Jordan  Shoals,  a  dis- 
tance of  13(J  miles ;  keeping  the  imi)roved  channel  free  from  logs  and 
snags.  At  the  <?nd  of  189.)  tlie  river  was  in  such  condition  that  rafts 
conld  run  safely  on  stages  of  water  above  2  feet  for  a  distance  of  106 
miles  from  tin*  mouth. 

d)uring  the  tiscal  year  ending  June  30,  1894,  the  operations  of  pre- 
vious years  were  continued,  and  the  condition  of  the  river  was  further 
iinx)roved. 
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This  nver  aud  its  tributaries  pass  tliroiigh  the  extensive  timber  lands 
of  south  Alabama  and  Florida,  and  the  value  of  the  lumber  annually 
taken  to  market  by  the  river  is  estimated  at  over  $1,800,000. 

In  order  that  the  business  may  be  carried  on  safely  and  i)rofitably 
the  river  should  be  kept  free  from  snags  and  like  obstructions  by  an 
efficient  snag  boat;  and  a  channel  100  feet  wide  and  SS)  feet  deep  should 
be  dredged  through  the  bar  at  the  mouth  of  the  river,  in  order  tliatthe 
large  tugs  employed  in  towing  the  rafts  to  Pensacola  may  cross  the  bar 
and  enter  the  river  for  the  purpose  of  reaching  the  rafts.  The  rafts  are 
now  floated  across  the  bar  and  fastened  to  timber  stands  in  the  open 
bay,  where  they  are  exposed  to  sudden  storms,  and  a  large  annual 
loss  in  money  and  lumber  is  thus  occasioned. 

The  cost  of  dredging  the  bar  at  the  mouth  of  the  river  is  estimated 
at  $12,000.  The  annual  cost  of  operating  the  snag  boat  is  estimated  at 
•6,000,  or  $12,000  for  two  years. 

Jnly  1,  1893,  balance  unexpended $2,688.91 

June  30, 1894,  amount  expended  during  fiscal  year 2, 403. 83 

•Jnly  1,1894,  balance  unexpended 285.08 

•'ttly  1,1894,  outstanding  liabUities 81.44 

•(aJy  1,1894,  balance  available 203.64 

-^"ionnt  appropriated  by  act  of  August  17,  1894 6,000.00 

-^^oiint  available  for  fiscal  year  ending  June  30,  1895 6,  203. 64 

S  ^*^onnt  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1896    24, 000. 00 
i  ^**ymitted  in  compliance  with  re^iuirements  of  sections  2  of  river  and 
^      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  7.) 

|o?-  Alahama  River,  Alabama. — Before  improvements  were  begun,  in 

V   ^^j  the  river  was  so  full  of  sunken  logs  and  snags  that  many  steam- 

^^t8  ^ere  destroyed  and  navigation  was  both  difficult  and  dangerous, 

?  Account  of  the  many  bars,  shoals,  and  reefs,  having  low-water  depths 

^  only  2.5  to  3.5  feet.    That  portion  of  the  river  below  the  cut-off,  20 

la^^  in  length,  was  absolutely  inaccessible  during  low  water,  and  all 

At  1   ^^®  situated  thereupon  had  been  deprived  of  steamboat  service. 

*»  *o\r-water  stages  boats  could  only  run  by  daylight,  and  long  deten- 

nn^^  at  the  shoals  and  bars  were  frequent.    The  normal  width  of  the 

g^P^i*  river  is  from  500  to  GOO  feet,  and  of  the  lower  river  from  700  to 

~V^  **eet.    In  the  portions  of  the  river  having  these  widths  the  low- 

?|J^r  depths  vary  from  8  to  15  feet,  but  where  the  river  has  been 

^^t^ed  by  the  erosion  of  its  banks,  bars,  shoals,  and  reefs  are  found. 

..  ^li©  original  plan  of  improvement,  ado|)ted  pursuant  to  an  examina- 

^  ^^  and  partial  survey  of  this  river  made  under  the  act  of  Congress 

approved  March  3,  1875,  provided  for  obtaining  a  4  foot  low-water 

^'ianiiel  from  the  mouth  of  the  river  to  Wetumpka,  Ala.    In  1892,  the 

present  i)lan  of  improvements  was  adopted,  which  provides  for  obtain- 

V^^    B  low-water  channel  6  feet  deep  from  Wetumpka,  Ala.,  to  the 

J^uetiou  with  the  Tombigbee  liiver,  44  miles  above  Mobile,  Ala.,  an 

^p^Uiated  distance  of  323  miles,  by  the  removal  of  logs  and  snags  from 

*"^  irliannel  and  overhanging  trees  from  the  banks;  by  the  removal  of 

Tock  reefs  and  gravel  bars  by  blasting  and  dredging;  and  deepening 

sand  bars  by  works  of  contraction  and  shore  protection,  at  an  estimated 

coRt  (prior  to  the  appropriation  of  July  13, 1892,  of  $70,000)  of  $380,251, 

exclusive  of  the  cost  of  maintenance  and  snagging,  estimated  at  $10,000 

per  annum. 
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The  expeiiditiin'  of  j?21 0,2.58.17  to  June  t^.  1893,  had  resulted  in 
oloiiring  the  river  nf  dangerous  snjips,  lo^js,  aud  overhangiug  trees;  in 
iiijiiiitaiiiiu;^  an  oflicient  stern  ^vli eel  snag  boat;  in  prwuring  an  effi- 
cient plant  for  tlic  construction  of  contraction  and  shore  protection 
works:  in  iniprovin;:^  many  of  the  w<»rst  bars,  aud  in  protecting  the 
shores  at  many  i>oints. 

Dnring  tlie  fiscal  year  ending  June  30,  1804,  tiie  various  operations 
of  snagging,  contracting  the  channel,  and  protecting  the  hanks  were 
cr'ntinne<I  with  satisfacrtory  results.  The  low-water  dei>ths  on  8 
bars  is  now  4.5  to  r).5  fi*et.  The  increased  depths  vary  from  l.ri  feet  to 
3.5  feet.  Tin*  river  is  now  navigable  from  Montgomery  to  Mobile  at 
low  water  for  boats  not  exceeding  4.5  feet  draft. 

When  th<»  appropriation  of  $7(),U<M>  by  the  act  of  July  13, 1802,  became 
available,  the  only  plant  on  this  river  consisted  t>f  the  eflicient  stern- 
whccl  snag  boat  Ww.  J.  Ticinnuj,  A  i)lant  for  two  large  working 
parties,  oi:c  on  t]:c  ni)per  and  one  on  the  lower  river,  has  now  been  pro- 
cnnd,  each  plant  consisting  (►f  <»ne  sttTn-wheel  towboat,  one  quarter 
boat,  one  j;ilcdriv<'r  barge,  one  small-decked  llatboat  for  carrying  piles, 
two  sionc  bnigcs,  and  <nic  brush  barge*.  The  contraction  works,  built 
in  1S7S  and  iss:j.  and  in  LSt>2,  ISIKJ,  and  1894,  have  given  so  satisfac- 
tory icsults  that  no  special  difticulty  is  anticipated  in  securing  low- 
water  d<*pths  of  0  feet  on  the  bars  now  having  less  depths,  provided 
snllicicntly  large  a])propiiati(ms  are  made  to  carry  on  the  work  with  an 
cfliciiMit  i)lant  and  a  large  working  force  during  the  low-water  season, 

July  1,  ISJKi,  1)alaii('0  iinex)>eiid(?il $38,741.83 

.JuiJ«:  i>n,  1«!M,  aiiioiintfl  nrceived,  rcl'uiKl,  etc 14SK39 


38, 8{U.  22 
.Inii«*:jO,  1S!M,  amount  rx]K'mle(l  during  liHcal  yoar 34,798.46 


•July  1,  IMM.  1»:iIan(*o  nnrxpendi'd 4,092.76 

July  1,  nS'.M,  nutMan<lin{,^  liabilitirs 856.60 

July  1.  IS'M,  l>alan<c  availablo 3,236.16 

Amount  appropiiati-d  l»y  act  of  Au«xust  17,  ISiKl 50,000.  00 


Amount  available?  for  fiscal  year  mdinjLj  .hinr  IJO,  1S;:5 53,236.16 

Amount  ( estimated )  HMpiirfd  for  ('om))lctioii  of  oxi8tin<i^  project (exchid- 


286, 251. 00 
000.00 


in;{  cost  of  annual  maintaincc  and  ^na^;;iuj;,  $10,000  peryeiir) 286, 

:   Amount  that  can  1)i'])roritaldyr\]>(>nd(.Ml  in  fiscal  year  tindin^Juuo  30,  lt;{06  200, 
Sulimittcd  in  rnin])Iian('c  with  iXMiuiremcnts  of  s(M'tiunH  2  of  river  and 
harbor  acts  of  l«i;<)  and  1H07  and  of  sundry  civil  act  of  March  3, 1893. 

(Se(»  Ai)[»endix  P  S.) 

0.  Coosd  Jiirrr,  (rcorf/ia  and  Alabama, — With  head  waters  in  the 
mountains  of  northwestern  (icorgiatheCoosawattee,Oostenau1a,CoosAy 
Alabama,  and  Mobile  rivers  form,  in  fact,  one  great  river,  which,  when 
the  improve  iMcnt  of  the  Coosa  river  is  completed,  will  furnish  a  con- 
tinuous route  of  water  transp<ulation,  77G  miles  in  length,  throufirh 
tlie  mineral  tiehis  of  north  AJabanm,  the  agricultural  belt  of  middle 
Alabama,  and  the  timber  region  of  south  Alabama  to  tide  water  at 
Mobile  r>av. 

A  distance  of  lilKJ  miles  of  this  waterway,  above  Lock  No.  4  (3  miles 
above  the  (leorgia  Pacilic  Kailroad  bridge)  and  a  distance  of  3G7  miles 
between  AVetumjika  and  3Iobih',  uiv  now  imvigable. 

between  Lock  2s o.  4  ami  Wetumpka,  a  distance  of  IIG  miles,  the 
Coosa  LMver  has  a  fall  of  :\'S>  feet  and  is  obstructed  by  a  series  of  rock 
shoals  and  reefs,  sejiarated  by  stret<*hes  of  good  navigable  water*  vary- 
ing in  length  from  one-half  to  s  miles.     The  low-water  discharge  of  the 


i 

i 
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Coosa  Eiver  at  Wetumpka  is  5,800  cubic  feet  per  second;  about  the 
same  as  that  reporte<l  for  the  Mississippi  lliver  at  St.  l^aul. 

The  abundance  of  water,  the  stability  of  the  banks  and  bottom  of 
the  river,  and  the  rock  foundations  for  locks  and  dams  presented  in 
nearly  all  cases,  make  the  lower  portion  of  the  river  pe<;uliarly  suscep- 
tible to  permanent  improvement  by  a  system  of  shu'k-water  navigation. 
Pursuant  to  the  various  examinations  and  surveys  made  between 
1870  and  1889  a  plan  of  improvement  has  been  adopted  which  contem- 
plates the  removal  of  the  lesser  rock  shoals,  sand,  and  gravel  bars  l)y 
excavation  and  by  works  of  coiitra(;tion,  and  the  construction  of  locks 
and  dams  to  overcome  the  more  serious  obstructions. 

By  the  various  acts  making  appropriations  for  its  imi)rov(Mncnt  the 
Coosa  River  has  been  divided  into  two  sections  by  the  East  Tennessee, 
Virginia  and  Georgia  Eailroad  bridge. 

In  the  upper  section,  between  Eonie  and  the  bridge  (230  miles  long), 
Slocks, with  their  accessory  dams,  will  be  required,  of  which  3  have 
been  completed  and  opened  to  navigation,  and  the  fourth  is  now  under 
coustruction. 

In  the  lower  section,  between  Wetum])ka  and  the  bridge  (08  miles 
long),  23 locks,  with  their  accessory  dams,  will  be  required,  of  which  Lock 
Ifo.  31,  at  Wetumpka,  is  now  under  construction.  The  tirst  appropri- 
ation for  this  section  of  the  river  was  made  by  the  act  of  S(q)tenil)er 
19, 1890. 

(fl)  Between  JtotnCj  Ga.y  and  the  East  Tennesnee,  Virginia  and  Georgia 
Bailroad  bridge. — Before  improvement  the  river  was  much  obstructed 
by  rock  shoals  and  sand  and  gravel  bars  between  Kome,  Ga.,  and 
GrecDsport,  Ala.,  a  distance  of  102  miles;  and  below  Greensportit  was 
not  navigable  at  all  on  account  of  the  many  shoals  and  rapids  formed 
by  ledges  of  rock  crossing  the  river  bottom  at  points  where  the  width 
ofthe  river  was  greater  than  the  normal. 

The  expenditure  up  to  June  30, 1893,  of  $753,407.44  had  resulted  in 
securing  a  fairly  navigable  channel  from  Kome  to  GreensiH)rt  by  blast- 
ing out  the  rock  shoals  and  by  the  construction  of  wing  dams  to  scour 
out  the  sand  bars. 

Below  Green  sport,  at  distances,  respectively,  of  0.08,  3.80,  and  r).l>4 
Miles,  3  masonry  locks,  each  having  an  available  width  of  40  feet 
and  length  of  175  feet,  with  their  accessory  dams,  had  been  c()mi)](»ted 
and  opened  to  navigation.  In  consequence  of  tlie  ini])rovenient  steam- 
boats made  regular  tiips  between  Rome  and  Gadsden  and,  when  busi- 
ness demanded  it,  extended  their  trips  to  a  landing  1  mile  below  Lock 
No.  3. 

At  the  site  of  Lock  Xo.  4,  L*l  miles  below  Lock  No.  3,  the  permanent 
dam  and  abutment  had  been  nearly  completed  and  the  cofferdam 
partly  built,  making  navigation  i)racticable  on  a  moderate  rise  to  this 
iwint. 

The  result  ofthe  expenditure  during  the  year  ending  June  30,  1S04, 
is:  The  abutment  ofthe  dam  has  been  finished,  nearly  all  the  stone  for 
the  masonry  cut:,  the  foundation  for  the  lock  wall  partly  excavated, 
and  some  of  the  masonry  of  the  wall  laid;  several  of  the  shoals  and 
reefs  have  been  improved. 

In  the  improved  portions  during  about  nine  months  of  tlie  year  there 
is  5  feet  or  more  of  water  in  the  shonl  ])laces,  and  for  the  remaining 
three  months  there  is  ordinarily  3  feet.  Tlie  river  is  never  closed  by  ice 
If  the  new  api>ropriation  be  suihci<»ntly  large  it  is  expected  that 
Loek  No.  4  will  be  ccmipleted  and  opened  to  navigation  during  the 
yew  ending  June  30, 1895. 
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July  1,  1S98,  balance  unexpended $50,29 

Juno  30,  1894,  amount  expended  during  fiscal  year 46, 40 

July  1,  1894,  balance  unexpended 8,88 

July  1,  1894,  outstanding  liabilities 1,70 

July  1,  1894,  baliinco  available 2,18 

Amount  appropriated  by  act  of  August  17,  1894 IIO,  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 112, 18 


{Amount  (estimat'Cd)  required  for  completion  of  existing  project 850, 13 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  600,00 
Submitted  in  c(mi]>Iiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(16  and  1807  and  of  sundry  civil  act  of  March  3»  1893. 

b.  Betuecn  Wetitmpka^  Ala.,  and  East  Tennessee^Virginiaand  Oeo\ 
Railroad  bridge. — The  tirst  appropriation  for  the  improvement  of 
section  of  the  river  was  made  by  the  act  of  September  10, 1890. 

To  June  30, 1803,  tlie  sum  of  $108,201.45  was  expi*nded  in  securing 
necessary  outfit  and  in  making  detailed  surveys  for  the  precise  local 
of  the  h)oks  near  Wetumpka  and  in  making  a  series  of  velocity 
discharge  observations,  extending  from  high  to  low  water;  in  fillinf 
and  grading  tlie  yar<l  at  the  site  of  Lock  No.  31  and  building  tber 
workshops,  etc.;  in  the  jmrchase  of  machinery  and  plant  for  the  < 
struction  of  the  cofferdam  and  Lock  ]S"o.  31 ;  in  excavating  rock  from 
channel  of  tho  river  above  Wetumi)ka  bridge,  and  in  building  a  bn 
water  to  divert  tlie  current  from  the  lock  site;  in  constructing  pai 
the  cofferdam;  in  breaking  stone  and  storing  sand  for  concrete. 

The  amount  expended  during  the  year  ending  June  30, 1894,  has  l 
applied  to  constructing  a  narrow-gauge  road  from  the  lock  to  the  ^ 
at  the  head  of  the  rapids  and  to  tbe  yards  of  the  LouisviUe  and  Nj 
viile  Kailroad;  in  completing  the  coft'erdam;  in  setting  up  pnmf 
engines  and  concrete  mixing  plant;  in  building  storehouse  and  -efc 
for  materials,  and  in  continuing  excavation  in  the  river  above  the  h 
A  contract  has  been  made  with  the  Atlas  Cement  Company,  dt 
May  2,  1804,  for  furnishing  10,000  barrels  of  Portland  cement. 

July  1 ,  1893,  halauco  uucx^ionded $141,  T£ 

Juuc3(),  1S94,  amounts  received,  refund,  etc 

141, 8C 
June  30,  1.S04,  amount  expended  during  fiscal  year 67,04 

July  1,  1S04,  balance  unexpended 74, 7( 

July  1,  l?<iU,  outstandinj,^  liabilities $4,889.82 

July  1,  IHlil,  amount  covered  bv  uncompleted  contracts 24,300.00 

29,  \i 


July  1,  IWVI,  balance  available 45,51 

Amount  ap]>roj)riated  by  act  of  August  17,  1894 IIO, OC 

Amount  available  for  fiscal  year  ending  June  30,  1895 155,5*2 


Amount  (eatinuited)  recjuired  for  completion  of  existing  project 4, 733,01 

Amount  tliat  can  ))e  profitably  ex]>ended  in  fiscal  year  ending  Jane 

30,  189() eoo,o( 

Submitted  in  compliance  Avitli  re<iuirements  of  sections  2  of  river 
and  liarbor  acts  c)f  IWJO  and  1807  and  of  sundrj'  civil  act  of  March 
3,  1893. 

(See  Appendix  V  9.) 

10,  Operating  and  care  of  canals  and  other  works  of  navigation  on  d 
Iiivcr^  (ivorgia  and  Alabama. — The  expenses  of  operating  and  cai 
locks  !Nos.  1,  2,  and  3^  and  the  canal  between  locks  Nos.  2  and  3,  < 
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ing  the  fiscal  year  ending  June  30,  1894,  amounting  to  $4,018.75,  liave 
b^n  paid  in  the  way  indicated  by  section  4,  act  of  July  5, 1884. 

(See  Appendix  P  10.) 

11,  Cahaba  River^  Alabama. — The  report  of  tlie  examination  of  this 
river  from  its  mouth  to  Oentreville,  Ala.,  in  1874,  states  that — 

On  thirteen  of  the  shoals  there  is  only  1  foot  of  water,  aud  on  two  as  little  as 
eifUt-tenths  of  a  foot.  Besides  this  there  are  innumerable  snags,  the  accuumlation 
of  jean,  and  also  a  great  quantity  of  leaning  trees,  which  must  be  removed  owing 
to tiie narrowness  of  the  stream  even  at  a  stage  several  feet  above  low  water.  *  •  ♦ 
The  river  is  spanned  by  three  bridges.  "  *  *  The  railroad  bridges  are  only  a 
few  inches  above  high  water,  while  the  road  bridge  is  sometimes  submerged. 

The  road  bridge  mentioned  was  carried  away  by  the  flood  of  1881. 
Under  the  acts  of  Congress  approved  June  23, 1874,  and  June  17, 1880, 
examiuations  and  partial  surveys  were  made  in  1874  and  1880,  and  a 

iklan  of  improvement  was  adopted  which  provides  for  obtaining  for  the 
owerCaiiaba  River,  from  its  mouth  to  the  town  of  Centreville,  a  distance 
of  88  miles,  a  navigable  channel  with  a  width  in  open  river  of  100  feet, 
and  in  soft  rock  and  bar  cuts  of  00  feet,  and  a  depth  at  low  water  of  3 
feet,  by  the  removal  of  snags,  etc.,  from  the  channel  and  overhanging 
trees  from  the  banks,  by  cutting  through  the  soft  rock  and  gravel  bars, 
and  by  contracting  and  regulating  the  channel. 

The  expenditure  up  to  June  30, 188G,  of  $28,989.79  had  resulted  in 
the  partial  improvement  of  tlie  river,  from  its  mouth  to  the  town  of 
Oenterville,  for  high-water  navigation;  but,  on  account  of  the  obstruct- 
ing raikoad  bridges,  steamboats  were  unable  to  make  any  use  of  the 
improved  river.  Since  that  time  no  work  has  been  done,  because  of 
the  proviso  in  the  river  and  harbor  act  of  August  5,  1886,  that — 

NojMrt  of  said  sum  [$7,500  appropriated  for  tliis  work]  shall  bo  expjended  until 
the  officer  in  charge  shall  have  reported  that  the  railroad  and  other  bridges  across 
Slid  river  liave  been  provided  with  good  and  sufficient  draw  openings. 

These  bridges  continue  to  obstruct  the  navigation  of  the  river,  not 
haying  been  provided  with  draw  oi)enings. 
The  act  of  September  19, 1800,  provided  that— 

The  existing  provision  restricting  the  expenditure  of  the  balance  now  available 
for  continuing  tlio  improvement  of  said  river  is  hereby  repealed,  and  said  balance 
•ball  be  expended  in  continuing  the  improvement  thereof. 

•    Between  June  30,  1886,  and  June  30,  1892,  the  sum  of  $8,430.44  was 
exi>en(le(l.     In  the  spring  of  1891  active  oi^erations  on  the  river  were 
resumed.    A  log  boat  suitable  for  snagging  oi)erations  was  built,  and 
employed  during  the  following  summer  in  work  below  Wallace  Ferry. 
During  the  fiscal  year  ending  June  30,  1893,  $3,010.31  was  expended 
in  working  on  the  lower  21J  miles  of  ihe  river.    At  the  close  of  opera- 
tions in  December,  1892,  the  channel  for  this  distance  was  free  from 
overhanging  timber,  logs,  and  snags,  but  no  commercial  use  was  made 
of  the  improvement.  ' 

Daring  the  year  ending  June  30,  1894,  the  sum  of  $3,934.40  was 
expended  with  the  result  of  clearing  the  river  of  snags  and  logs  to  a 
point  38f  miles  above  the  mouth. 

On  March  31,  1892,  the  officer  in  charge,  in  conformity  with  section 
11  of  the  act  of  September  19,  1890,  reported  that  the  navigation  of 
the  Cahaba  Eiver  was  obstructed  by  the  bridge  of  the  Birmingham, 
SeJma  and  !N'ew  Orleans  Bailroad,  about  10  miles  above  the  mouth  of 
the  river,  and  by  the  bridge  of  the  Alabama  Central  Division  of  the 
East  Tennessee,  Virginia  and  Georgia  liailroad,  about  22  miles  above 
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its  ijioutli.    Xeitber  of  these  brid-^es  Las  beeu  provided  with   draw 
spans. 

Tin:  ofii<:<  r  in  cliiir;re  was  ilire^tcd  to  grant  a  lieariugto  each  of  the 
railn.'iiil  cinipanies.  in  avcurdance  with  the  instructions  of  the  War 
J  department  of  September  10. 1891. 

No  eonimercial  benelit  eommeu.surate  with  the  cost  of  the  work  can 
be  tieiived  from  r-untinuing  the  improvement  of  the  river  unless  the 
obstriieting  bridges  are  provided  with  draw  spans  to  i^crmit  of  steam- 
boat navigation.  There  is  no  apparent  desire  on  the  part  of  those 
interested  that  the  raihoads  shall  be  compelled  to  i)rovide  the  bridges 
with  <lraws.  At  the  hearing  mentioned  above  many  affidavits  by  resi- 
dents along  the  river  were  submitted,  ])rotesting  against  compelling  the 
railroads  to  provide  the  bridges  with  draws,  and  not  a  word  was  ' 
reeeived  in  favor  of  such  action. 

In  view  of  these  facts  it  is  not  considered  that  any  money  can  be 
jirofitably  exi)ended  in  the  improvement  of  the  river  during  the  fiscal 
year  ending  June  .*i!),  1S:h5,  and  no  estimate  is  submitted  therefor. 

.Inly  1.  IH'Xi,  lialaiui'  TinexpcMHlra $3,969.46 

Juiii:;«>,  l>f01,  aiiKMiut  oxiM'iuU'd  diiriii«r  liscal  year 3,914.85 

July  1.  l^fU.  )tn\.\ini-  uinxvoiuh'tl 54.61 

JiiJy  1.  l<»t.  o:itstaiidiii«;  Iiai)iliti<*s 19.61 

.July  I,  l^iJl,  lial.'iiK-o  available 35.00 

(St-r,  A|)pen<lix  I*  11.) 

jmi'Uovi:mi:nt  of  uiveus  and  harbors  in  western  Alabama  and 

J:A.STEKX  MISSISSIPPI,  and  of  BOGUE  CHITTO,  LOUISIANA. 

Tliis  district  was  in  cliar^c  of  Maj.  A.  X.  Damrell,  Corps  of  Engineers, 
>vit]i  IJi-iit.  1-lbeii  K.  Wiiislow,  Corpsof  Engineers, under hisimmediate 
oiiUms;  Division  l^ii'^ineer,  Col.  C,  13.  Comstock,  Corps  of  Engineers. 

/.  M(fhilr.  Harbor,  Alabama., — The  channel  liad  originally  a  miniuiam 
dejitli  of  .'lA  feet  f lirou;»;h  (^lioctaw  Pass  and  8  feet  on  Dog  Kiver  Bftr, 
'J'liis  \v:is  ihejiened  to  10  feet  thnm^:!!  both  by  dredging,  under  appro- 
priations from  ISiMi  to  IS.->2  of  8228,830.08.  In  1800  the  channel  in  Choc- 
taw I 'ass  had  slniahid  to  7A  feet.  From  1870  to  1878  the  channel  was 
<hM'|Kiied  by  <h<*d;;in;^  to  i:>  feet,  under  appropriations  amounting  to 
*  101,000.     Len;;th  of  eut  8  miles. 

I'i'oni  issl  to  isss  tln^  ehannel  was  deepened  by  dredging  to  17  feet^ 
nndir  appropriations  amounting?  to  8740,000,  but  this  project  wjis  not 
ronipN'tiMl  wlien  the,  last-  project  was  adopted.  The  length  of  cut  was 
ll'i/M  nuh-s. 

'I  Im'  pi «  s<nt  projert  for  the  improvement  of  this  harbor  was  adopted 
in  AniiMst,  isss,  the  ol)je(t  being  to  afford  a  channel  of  entrance  from 
the  <inlf  of  .Me\iro  to  tlie,  (3ity  of  Mobile  of  280  feet  width  on  top  of  cut^ 
with  a  (Miilral  <lepth  of  2.'>  feet  at  mean  low^  water,  bv  dredging  at  an 
eslinialetl  e(»st  of  sl,0so,000.  Act  of  September  10,  1800,  extended  the 
woik  up  Mobih'.  Ifiver  to  the  mcmtli  of  Cliickasabogue  Creek,  and 
inerenscd  the  estinnited  <-ost  to  h2,0-1;>,S00.  The  entire  length  of  chan- 
nel nnd<*r  i)resent  i»roj<*et  is  .T5.09  miles,  and  the  entire  length  of  con- 
tin  imns  enf  is  .'52.27  miles.  The.  amount  ex])ended  on  the  present  pro- 
jeel  np  to  the  <-lose  of  the  (is(ral  year  ending  June  30,  1803,  was  §7C0,- 
I07.0:>  and  resulted  as  follows: 

Tlie  avera^re  j-entral  d<*i)th  of  the  dredged  channel  on  June  30,  1893, 
was  2:(.8t)  ieet,  and  the  minimum  depth  on  that  date  was  19.0  feet.    Hie 
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amount  expended  during  the  fiscal  year  ending  Juno  30,  1894,  was 
$382,366.63,  and  on  that  date  the  average  central  depth  of  the  entire 
channel  was  26.2  feet,  and  the  minimnm  central  depth  in  the  river  was 
19.6  feet  and  in  the  bay  was  20.5  feet,  with  an  average  increase  of  bot- 
tom width  of  75  feet. 

Jnly  1.  1S93,  balance  nuexpended $552,302.07 

June  30,  18S4,  amonut  expended  during  fiscal  year 382, 366. 63 

.luly  1,  1894,  balance  nnoxpeudod 169,  935.  44 

Jnly  1,  1894,  outstanding  liabilities $104, 153. 89 

JnlV  1,  1894,  amonut  covered  by  uncompleted  contracts 55,  000. 00 

159, 153. 89 

July  I,  1894,  balance  available 10,781.55 

Amount  appropriated  by  snUdry  civil  act  of  August  18,  1894 390, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 400, 781. 55 

{Amount  (estimated)  required  for  completion  of  existing  project 291, 300. 00 
Amount  (estimated)  required  for  preservation  of  improvement 240, 000. 00 
Amount  thatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  291, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>eudix  Q  1.) 

2,  Black  Warrwr  River ^  Alabama^  from  Tuscaloosa  to  Daniels  Creek. — 
The  present  channel  is  only  navigable  during  very  high  water,  and  even 
then,  very  dangerous. 

The  present  project  for  the  improvement  of  the  river  was  approved 
in  1887,  the  object  being  to  afford  a  waterway  for  the  transportation  of 
coal,  iron  ore,  iron,  etc.,  in  barges,  from  the  Warrior  Coal  Fields  to  the 
Gulf  of  Mexico,  by  the  construction  of  five  locks  and  dams  at  an  esti- 
mated cost  of  $741,670. 

The  amount  expended  to  June  30, 1893,  was  $404,434.71,  resulting  as 
follows : 

Lock  No.  1 :  Masonry  of  lock  and  abutment  completed ;  lock  tender's 
house  built;  lock  yard  paved  and  banks  sloped  and  paved, nearly;  tim- 
ber and  stone  filling  for  dam  on  hand;  needle  dam  ready  to  put  in. 

Lock  No.  2 :  Lock  masonry  completed ;  south  bank  sloped,  paved,  and 
turfed;  rock  filling  for  dam  on  hand,  378  yards;  grading  done  for  abut- 
ment, 3,091  yards;  lumber  for  needle  dam  on  hand  and  partly  framed; 
face  stone  and  coping  for  abutment  in  readiness. 

Lock  No.  3:  Lock  chamber  excavated;  masonry  commenced;  2,579 
yards  of  cut  stone  on  hand;  1,750  yards  of  backing  on  hand;  932  yards 
of  earth  excavated  for  bank  wall;  2,321  yards  sand  for  mortar  hauled. 

The  amount  exi>ended  during  the  fiscal  year  ending  June  30,  1894, 
was  870,537.22,  and  resulted  as  follows: 

Completing  laying  of  masonry  in  Lock  3  and  abutments  2  and  3 

Commencing  Dam  3. 

Putting  needle  dam  in  each  lock. 

Building  two  barges,  18  by  58. 

Delivering,  fitting  up,  and  partly  hanging  gates  for  Lock  No.  1. 

Excavating  channel  below  Lock  3. 

The  present  condition  of  the  work  is  as  follows: 

I^cks  1,  2,  and  3  are  completed  except  gates  and  valves.  These  are 
now  being  placed  in  Lock  1.  The  three  dam  abutments  are  also  fin- 
ishe^l,  an<l  the  dams  are  in  process  of  construction. 

The  gates  and  valves  for  locks  2  and  3  will  bo  prepared  during  the 
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autumn  and  winter  and  will  be  liun^  next  summer,  so  that  it  is  expected 
to  liiivo  the  three  locks  r«*ady  for  navigation  in  the  autumn  of  189r*. 

Tlio  entire  work  will  cost  about  $71)4,000,  or  about  8  percent  more 
than  the  original  estijuate.  The  entire  increase  may  be  ascribed  to  the 
8  hour  law  for  labor. 

July  1,  181W,  uiiexjx-nded $151,815.11 

Jiiiio  iiO,  180-1,  ;iiii<Miiit  exj)eiide<l  during  fiscal  year 76, 537. 23 

Julv  I,  18f4,  balante  unoxpcndrd 7ij, 277.89 

July  1,  l«*Jl,  outstanding  liabilities 6.133.66 

July  1,  IWM,  balance  available 60,144.23 

AniiMint  a]>pro]iriat(:d  by  act  of  August,  17,1894 37^500.00 

Amount  available  for  fiscal  year  ending  Juno  30,  18fi5 106,(>44. 23 

Amount  (estinmted)  required  for  completion  of  existing  project 200,500.00 

Amount  tliat  can  be  prolitably  expended  in  liscal  year  ending  June  30, 1896  200, 500. 00 
Submitted  in  conii)liance  witli  requirements  of  sections  2  of  river  and 
h.-irb(»i'  acts  of  18t)0  and  1867  and  of  sundry  civil  actof  Mnrch3,  lSi)3. 

(See  Ai)])eiMlix:  Q  2.) 

J,  Warrior  and  Tomhujhee  rivers^  Alahama  and  Mis8tS8ippi,-^{a)  TTar- 
rior  liirer,  Alabama. — The<'hannelofthis  river  was  originally  obstrncted 
to  su<h  an  extent  by  lof^s,  snajjs,  overhanging  trees,  and  numerous  bars 
that  navigati(m  at  h)w  water  was  imx)os:)ible,  and  at  high  water  extremely 
hazarchuis. 

Tli(*  present  i)roje(*t  for  the  improvement  of  this  river  was  adopted 
in  1«S!M),  tlu»  object  being  to  obtain  a  channel  C  feet  deep  at  ordinary 
h)\v  water  from  Tuscaloosa  to  its  mouth,  by  removal  of  logs,  snags,  and 
overhanging  trees,  the  improvement  of  bars,  bank  revetmenfc<,  and  the 
consiiiurtion  of  locks  and  dams,  at  an  estimated  cost  of  8«>57,0O0. 

The  anionnt  cxi)ende(l  up  to  the  close  of  the  fiscal  year  ending  June 
;i(),  ISJKJ,  was  >J()l,iMJ0.08,  in  preparation  of  plant  and  the  removal  of 
lo;:s,  snags,  and  overhanging  trees. 

The  anionnt  exi)cnded  during  the  fiscal  year  ending  June  30, 1894, 
was  >f:M,LM>4.0G  in  the  removal  of  snags,  logs,  slip-ins,  and  overhanging 
trees,  and  resulted  in  considerably  reducing  the  time  required  to  run 
the  river  and  the  hazard  attending  it. 

July  1.  IKKi,  balance  uuoxjx'uded $69,001.30 

.lune  'M>f  IKM;  timouut  expended  during  fiscal  year 34,394.06 

July  1,  18tM,  balance  unexpended $34,707.24 

Amount  ai)propriate<l  by  act  of  August  17,  1894 40,000.00 

Aiu<Miut  available  for  fiscal  year  ending  June  'HO,  1895 74,707.24 

Amount  Testimated)  reciuired  for  completion  of  existing  project 417,000.00 

Amount  tbat  can  beprotitably  ex]>endedin  fiscal  year  ending  J  une30,lS96  250,000.00 
SubmittiMl  in  c(Mn]>iianru  with  re(iuirements  of  sections  2  of  river  and 
harbor  acts  of  INifi  and  18(}7  and  ol' sundry  civil  act  of  March  3,  1893. 

(b)  Towbiffbvr  liircr  up  to  .Dfmopolis,  Ala, — At  the  present  time  the 
channel  has  a  minimum  depth  of  2  feet.  The  present  project  for  the 
improvement  of  this  section  of  the  river  was  adopted  in  1890,  the 
object  being  to  secure  a  channel  of  0  feet  depth  at  low  water,  by 
removal  of  logs,  snags,  trees  and  bank  revetment,  and  construction  of 
h)t!ks  and  dams,  at  an  estimated  cost  of  8508,808.  The  entire  length 
of  this  section  is  101  miles. 

The  amount  expended  prior  to  June  30,  1803,  was  $08,783.14,  and 
resulted  in  the  removal  of  logs,  snags,  trees,  etc.,  fi'om  this  entire 
section  of  the  river,  in  the  repair  of  jetties  at  Osage  and  Barueya 
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ShoaLs,  the  partial  removal  by  blasting  of  rock  shoals  at  Woods  Bluff, 
and  McGrews  aud  Pearsons  shoals. 

The  amount  expended  during  the  fiscal  year  endiug  June  30,  1894, 
was  $24,730.94,  and  consisted  in  the  removal  of  snags,  logs,  etc.,  that 
had  accumulated  since  the  previous  year's  work  over  37  miles  of  the 
river;  and  dredging  at  Rainwater  Bar  and  Barneys  Shoal,  repair  of 
jetties  and  construction  of  shore  protection. 

Amount  expended  to  June  30,  1894,  $91,964.01,  of  which  $1,550.07 
was  for  preservation  of  improvement  already  obtained. 

July  1,  1893,  balaDce  nnexpended $111,216.86 

Jnne  30,  1894,  amount  expended  during  fiscal  year 24,  730. 94 

Jnly  1,  1894,  balance  unexpended 86, 485.  92 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 161,  485. 92 

{Amount  (estimated)  required  for  completion  of  existing  project 253, 808. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  253, 808. 90 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(c)  Tombigbee  River  from  Demopolis,  Ala.j  to  Columbus^  Miss. — The 
present  channel  has  a  minimum  depth  of  1  foot. 

The  present  project  for  the  improvement  of  this  section  of  the  river, 
156  miles  in  length,  was  adopted  in  1890,  the  object  being  to  obtain  a 
channel  of  6  fe«t  depth  at  ordinary  low  water  by  removal  of  logs,  snags, 
etc.,  bank  revetment,  and  construction  of  locks  and  dams,  at  an  esti- 
mated cost  of  $779,400. 

The  amount  expended  up  to  June  30,  1893,  was  $25,575.28,  and 
resulted  in  the  preparation  of  a  working  plant  and  the  removal  of  logs, 
snags,  etc.,  for  nearly  the  whole  distance.  Tlie  amount  expended  during 
the  fi8<*al  year  ending  June  30,  1894,  was  $8,618.19,  and  resulted  in 
clearing  the  remaining  distance,  and  the  removal  of  obstructions  that 
had  accumulated  since  the  work  of  the  previous  year  over  the  greater 
portion  of  this  section. 

July  1.  1893,  balance  unexpended $24,424.72 

Jane  SO,  1894,  amount  expended  during  iiscal  year 8, 618. 19 

July  1,  1894,  balance  unexpended 15,  806. 53 

Amount  appropriated  by  act  of  August  17,  1894 50, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 65, 806. 53 

{Amount  (estimated)  required  for  completion  of  existing  project 679, 400. 00 
Amount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30, 1896  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(d)  Tombigbee  River  from  Fulton  to  Columbus. — The  channel  before 
improvement  was  not  navigable  at  all,  except  during  high  water,  and 
navigation  was  practically  suspended  when  the  river  reached  12  feet 
above  low  water. 

The  project  for  the  improvement  of  this  section  of  the  river,  from  Ful- 
ton to  Columbus,144miles, wasadoptedinl873,theobjectbeingto  givea 
good  high- water  channel  throughout  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  at  a  cost  of  $35,000,  and  was  completed  in  1882,  at 
a  cost  of  $27,293.65. 

The  amount  expended  to  June  30,  1893,  was  $41,326.72,  and  resulted 
in  the  completion  of  the  improvement  and  partial  preservation  of  same. 
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The  amount  cxiKsntlcd  during  the  fiscal  year  ending  Juno  30,  1894 
was  J5?2,fi85.r*2,  in  j)reservation  of  the  improvement. 

July  1,  ISJin,  l)jilance  iiDoxiK'n<lc<l $2,806.53 

.Iiiik; '>0.  IJ^Ot,  amount  cxpciuUMl  cluriug  lisral  year 2,685.52 

.July  1,  IKiM,  bahiucc  uiioxpcndecl _ 121.01 

Amount  api)r4>)iriatC4l  by  art  of  August  17,  1894 , 4.000.00 

Amount  availahle  for  lisral  year  rn<ling  Juno  30,  1895 4. 121.01 

f  Amount  CeHtim.'itc'd)  rnfiuirod  for  propervatiou  of  improvement 2<),  OOi).  00 

)  Amount  that  can  be  ])i-otitablycx])eniIo(L  in  liscal  year  ending  June  30,189(>    20,000. 00 
]  iSubmittf^Kl  in  (-om])lian('f>.  witli  requiromeuts  of  Hoctions  2  of  river  and 
I     liarbor  arts  of  \siU\  and  18fi7  and  of  sundry  civil  act  of  March  3,  1x93. 

(c)  Tombiffbic  Jiirer/nnn  ^yalh'ers  Bridge  to  Fulton^  Miss. — The  chan- 
nel Avas  originally  only  navigable  for  small  rafts  during  high  water  and 
very  troubh*soine  then. 

The  i)reseiit  i)rqjeet  for  the  improvement  of  this  section  of  the  river 
was  adoi)ted  in  1888,  thoobjcct  beingto  obtain  a  good  channel  for  nav- 
igation during  high  water  by  the  removal  of  logs,  snags,  stamps,  aud 
<!utting  overhanging  trees,  at  an  estimated  cost  of  811,000. 

The  amount  expcMuled  to  June  30,  1803,  was  $9,870.59  and  resulted 
in  completion  of  the  jjroject. 

The  amount  exi)en(led  during  the  fiscal  year  ending  June  30,  1804, 
was  iff  1,111.48,  and  resulted,  in  the  removal  of  the  annual  accumulatiou 
of  snags,  logs,  and  trees,  in  ijreservatioiiof  improvement. 

The  total  amount  expcMided  on  the  improvement  up  to  June 30, 1S94, 
was  §10,082.07,  of  which  .^3,390.0G  was  in  preservation  of  improvement. 

July  1.  lSjai.alan<'e  unexi)euded $1,129.41 

•luni^  IJO,  1891,  amount  fxp<'nded  during  tiHcal  year 1,  111.  48 

July  1,  1811 1,  lialau<e  um*xi)ended 17.  93 

Am'oniit  api>rojniafed  by  act  of  August  17,  1894 l.OOO.OO 

Amount  available  for  fiH<:aI  year  (?ndin<x  June  30,  1805 1,017.93 

Amount  (estim.'ileil)  nM|uired  for  ])rcservation  of  im])rovement 2, (MX).  00 

Amount  that  can  be])roritably  exprnd<Ml  in  fisi-al  year  ending  Jllno3^^18iMi       2.000.00 
Submitted  in  com})Iiance  with  re({uirementH  oi* HoctiouH  2  of  river  and  ■ 
harbor  acts  of  I8(i.;  aud  1807  and  of  Hundry  civil  act  of  March  3, 1893. 

(See  Appendix  i)  .'>.) 

•/.  XfKvubrc  Rirrr^  Mississippi. — The  original  condition  of  the  river 
wns  such  that  during  all  seasons  of  the  year  and  at  all  stages  of  water 
navigation,  exct^j)!  by  small  11  at  boats,  was  ])ractically  impossible.  The 
luesent  i^iojert  for  tlu^  improvement  of  this  river  was  adcpted  in  1R80, 
the  object  beingto  atlbrd  a  channel  for  smnll  river  steamers  from  its 
mouth  up  to  Macon,  ^liss..  of  navigable  width  and  depth  when  the 
wntcr  is  jibove  oidinjuy  low-water  stage. 

The  amount  expiMuled  up  to  the  close  of  the  fiscal  year  ending  Juno 
30,  1893,  was  $r)2,0(;(;.41,  and  resulted  in  completion  of  the  pn)je<'t. 

The  amount  ex])ended  during  the  fiscal  year  ending  June  30,  1894, 
was  $1,09(>.2l\  and  was  us<»d  in  removing  the  obstructions  that  have 
accnnmhited  since  the  completion  of  tin*  project. 

July  1.  18!)3.  balance  ur.c\i)cndcd $3,033.59 

.Fune  'M)f  isl.M,  amount  cxpcn<lcd  duviu^x  liscal  year 1,096.22 

.July  1,  1>"01,  balan<'«'  unc\pcnd<'d 1,937.37 

Amount  a]i]>i'(»i)ria tfd  by  act  of  .\u;^nst  17.  IMM 3,  000.00 

Amount  available  for  tiscal  year  endin;;  June  o>),  ISU."} 4,937.37 
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{Amount  (estimated)  required  for  preservation  of  improvement $9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  Juno  30,1896      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  4.) 

5.  Paacagoula  Biver,  Mississippi. — The  channel  over  the  bar  before 
the  improvement  commenced  had  a  least  depth  of  3  feet.  This  was 
increased  to  7^  feet,  with  a  width  of  180  feet,  by  dredging  from  1878  to 
1880,  at  a  cost  of  about  $42,500.  From  the  liglit-house  near  the  mouth 
of  the  river  to  its  head  there  was  a  navigable  channel  obtainedjfey  the 
removal  of  snags  and  overhanging  trees  from  1881  to  1884,  inclusive, 
at  a  cost  of  about  $15,000. 

Tlic  present  project  for  the  improvement  of  this  river  was  adopted 
in  1886,  the  object  being  to  afford  a  channel  of  navigable  width  and 
minimum  depth  of  12  feet  at  mean  low  water  from  Moss  Point  down  to 
the  anchorage  in  the  sound,  and  to  maintain  the  river  above  Moss 
Point  in  its  improved  condition,  at  an  estimated  cost  of  $78,100  for  the 
channel  from  Moss  Point  down,  and  $2,500  annually  for  preservation 
of  improvement  above  Moss  Point. 

The  amount  expended  to  June  30,  1893,  was  $91,221.33,  and  resulted 
in  the  completion  of  more  than  three-fifths  of  the  work  needed  to  com- 
plete the  project  from  Moss  Point  down  to  the  anchorage  in  the  sound. 

The  officer  in  charge  reports*  that  it  has  been  necessary  to  increase 
the  estimate  for  completion  of  this  work,  owing  to  the  hardness  of 
a  portion  of  the  material  to  be  dredged  and  smallness  of  the  appropri- 
ations. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $745.07,  and  resulted  in  the  improvement  of  32  miles  of  river, 
from  Carters  Lauding  to  Wilkinsons  Ferry,  iu  preservation  of  the 
improvement. 

Total  amount  expended  on  the  imi)rovement  u])  to  June  30,  1894, 
wa8  891,900.40,  of  which  $5,821.79  was  in  preservation  of  the  improve- 
ment. 

July  1,  1893,  balauco  unexpended $778.67 

J  uue  30,  181M,  nmoant  expended  during  fiscal  year 745. 07 

July  1,  18fU,  balance  unexpende<l 33. 60 

Amount  appropriated  by  act  of  August  17,  1894 13, 000. 00 


Amount  available  for  fiscal  year  ending  Juno  30,  1895 13, 033. 60 


Amount  (estimated)  required  for  completion  of  existing  project 36, 000. 00 

Amount  (estimated)  required  for  preservation  of  improvement  above 

Moss  Point 22,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin<;  June  30, 1896    58, 500. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  5.) 

6,  Ch  icicasahay  River ^  Mississippi, — At  the  time  of  the  adoption  of  the 
present  project  the  channel  was  only  navigable  for  small  rafts  dni-ing 
high  water,  and  was  difficult  and  troublesome  for  them.  The  minimum 
width  of  the  channel  is  50  feet,  and  the  minimum  depth  0.5  foot  at 
extreme  low  water.  The  project  for  the  improvement  of  this  river  was 
adopted  in  1890,  the  object  being  to  obtain  a  good  high- water  channel 
from  the  mouth  up  to  the  railroad  bridge  near  Shubuta  by  the  removal 
of  snags,  logs,  and  overhanging  trees,  etc.,  at  an  estimated  cost  of 
#30,000. 
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The  amount  expended  to  June  30,  1893,  was  $6,446.46,  and  resulted 
in  partial  improvement  of  river  from  the  mouth  up  to  Waynesboro. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
resulted  in  th(i  complete  improvement  of  the  river  from  the  mouth  up 
to  Crawfords  Landing,  a  distance  of  22^  miles. 

July  1,  1893.  balance  uncxpendtMl $3,553  54 

Jimc  30,  1894,  ainouut  expended  during  tiscal  yeai* 3. 513. 25 

July  1 ,  1894,  balance-  unexpended 40. 29 

Amount  appropriated  by  aet  of  August  17,  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 040. 29 

f  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

I  Amount  that  can  be  profitably  expended  in  liscalyear  ending  JuneSO,  1-96    15, 000. 00 
I  iSubmitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  6.) 

7.  LeafRirer^  MisHiHsippL — At  the  time  of  the  adoption  of  the  present 
project  the  river  was  not  iiavipible  on  account  of  snags,  logs,  and  over- 
hanging trees. 

The  minimum  width  of  the  river  channel  is  100  feet,  and  the  niininium 
depth  2.5  feet. 

The  project  for  the  improvement  of  this  river  was  adoi)ted  in  1890, 
the  object  being  to  obtain  a  higli-water  chnnnel  from  the  nioutli  to  the 
mouth  of  l>owie  Creek,  a- distance  of  75  miles,  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  825,000. 

The  amount  expended  to  June  30,  1893,  was  $5,125.78,  and  resulted 
in  giving  a  partiallj'  improved  channel  from  Hattiesburg  to  AugUHta, 
Miss.,  a  distance  of  40  miles*,  and  a  fully  improved  channel  from  the 
mouth  up,  15  utiles. 

The  anumnt  exi)cnded  during  the  fiscal  year  ending  June  30,  1894, 
was  $4,083.(»1,  and  resulted  in  giving  a  fully  improved  channel  for  45 
miles. 

Total  amount  expended  on  the  imi)rovement  up  to  June  30,  1894, 
$0,1*09.39,  of  which  J?2,()17.27  was  in  preservation  of  improvement. 

July  1,  1893,  halanco  iinexprnded $4,874.22 

J II ue  1^0,  1^<^M,  amonnt  expended  during  liscal  year 4,083.61 

July  1,  1894,  balance  iiiie\]M'iidcd 7iK).  61 

AiiKMint  appropriated  by  act  of  August  17,  18iM 2,500.00 

Amount  available  for  fisi-al  year  ending  Juno  :^0,  1895 3,290.61 


( 
1 


Amount  (estimated)  reipiired  for  completion  of  existing  project 12,500.00 

Amount  roquire<l  for  preservation  of  improvement 1,500.00 

Anu)unttliatcau  be  ])rofitably  e\)»eTided  in  <iK<'al  year  ending  .June  30,1896    14,000.00 
Submitted  in  com]»Iian<'e  witb  rtMiuireniente  of  sections  2  of  river  and 
harbor  acts  of  18t«)  and  IHi?  and  of  sun<lry  civil  act  of  March  3, 1893. 

(See  Api)endix  (}  7.) 

.*?.  Harbor  at  lUloxi^  Mitts. — Tlie  original  condition  of  the  channel  was 
snch  as  to  allow  vessels  of  4  feet  <lraft  to  enter  the  harbor  at  low  water. 

The  present  i)iqiect  for  the  improvement  of  this  harbor  was  adopted 
in  1S82,  tlie  object  being  to  attord  a  channtd  of  entrance  from  Missis- 
sippi kSound  to  the  wharves  of  JMloxi,  of  navigable  width  and  8  feet 
deep,  at  an  estimated  cost  of  8.m,000. 

The  amount  expended  to  June  30,  180:5,  was  *3G,411.84,  and  resulted 
in  di-edging  a  channel  9  feet  deep  at  mean  low  water  and  120  feet  wide 
throughout  and  completion  of  tlie  project. 
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During  the  fiscal  year  ending  June  30,  1894,  $7,912.31  was  expended 
and  resulted  in  giving  a  channel  160  feet  wide  and  9  feet  deep. 

About  $8,000  every  four  or  five  years  will  be  ample  for  preservation 
of  the  improvement. 

July  1, 1893,  balance  unexpended $8,  624. 16 

June  30, 18S4,  amount  expended  during  fiscal  year 7, 912. 31 

July  1, 1894,  balance  unexpended 711. 85 

(See  Appendix  Q  8.; 

9.  Pearl  River  below  Jackson^  Miss, — The  original  condition  of  this 
portion  of  the  river  was  such  as  to  allow  navigation  only  during  high 
water  and  then  it  was  difficult  and  dangerous.  The  minimum  width 
of  the  stream  was  190  feet,  except  through  Holmes  Bayou,  which  was 
only  05  feet  wide.  The  minimum  width  of  the  channel  was  65  feet. 
The  minimum  depth  of  the  channel  at  low  water  was  IJ  feet. 

The  original  i)roject  for  the  improvement  was  adopted  in  1880,  the 
object  being  to  obtain  a  5-foot  channel  at  low  water  at  an  estimated 
cost  of  $95,940.  This  depth  was  found  impracticable  and  the  project 
was  therefore  modified  in  1885  so  as  to  reduce  the  depth  to  2  feet  and 
increase  the  estimate  $50,000. 

The  amoant  expended  on  the  work  up  to  June  30,  1893,  was 
$120,164.56. 

The  condition  of  this  section  of  the  river  on  June  30,  1893,  was 
such  as  to  allow  light-draft  boats  to  navigate  from  the  mouth,  at  the 
Bigolets,  Louisiana,  to  Wheats  Fields,  Miss.,  106  miles,  all  the  year; 
from  Wheats  Fields  to  C' lumbia,  Miss.,  50  miles,  on  a  6  foot  rise,  and 
from  Columbia,  Miss.,  to  Jackson,  Miss.,  169  miles,  on  a  7-foot  rise, 
and  then  it  is  dangerous. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $4,362.88,  and  resulted  in  allowing  light-draft  boats  to  navigate 
from  the  mouth  to  Wheats  Fields,  106  miles,  all  the  year,  completing 
that  portion  according  to  project. 

From  Wheats  Fields  to  Jackson,  209  miles,  the  river  has  only  been 
partially  improved. 

The  am(mnt  expended  on  the  improvement  up  to  June  30, 1894,  was 
$124,527.44,  of  wl.icli  $21,457.11  was  in  preservation  of  improvement. 

July  1,  1893,  balance  unexpended $22,960.44 

June  30, 1894,  amount  expended  during  fiscal  year 4, 362. 88 

July  1, 1894,  balance  unexpended 18,  597. 56 

Ambnnt  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 23, 597. 56 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30,1896     15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  9.) 

10.  Pearl  River,  between  Carthage  and  Jaclcson,  Miss. — The  original 
condition  of  this  part  of  the  river  was  such  as  to  make  navigation 
almost  impossible  except  at  high  water. 

The  minimum  width  of  the  river  was  100  feet;  the  minimum  width 
of  the  channel  was  40  feet. 

The  original  project  was  to  afford  a  clear  channel  of  navigable  width 
6  feet  deep  at  low  water,  from  Jackson  to  Carthage,  105  miles,  at  an 
estimated  cost  of  $21,000. 
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In  1886  the  project  was  cliaiifj^ed  so  as  to  reduce  the  depth  to  be 
obtained  to  2  feet,  and  tlie  estimate  of  cost  was  increased  $29,000. 

The  amount  expended  on  tliis  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1803,  was  820,25U.49,  and  resulted  in  completion  of  the 
project. 

The  condition  of  the  improvement  on  June  30,  1893,  was  such  as  to 
allow  h*]flit-draft  boats  to  navigate  safely  on  a  3-foot  stage  above  low 
water,  from  Jackson  to  Carthage. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  83,480.43,  in  preservation  of  the  improvement. 

There  is  a  large  reduction  and  saving  in  freights  and  iusurauce 
rates. 

July  1, 1893,  balaiu'O  nncxiM'ndoa $4,997.51 

Juuo  30, 18U4,  ainuiint  expended  duniig  liseal  year 3,  489.43 

July  1,  l?^i)4,  balance  unexpended 1,  .508. 08 

Amount.  ai>i>ro])riated  by  act  of  A u^ust  17, 1894 2, 400. 00 

Amount  available  tor  fiscal  year  endin«j  June  iJO,  1805 3,908.08 

{Amount  (estimated)  re<iuii'ed  for  i>nsservation  of  improvement 4,800.00 
Amount  tliatean  he  ])roiitably  expended  in  fiscal  year  ending.hino«)0,1896      4,  800.00 
Submitted  in  rompliance  with  re<|nirement8  of  Hoetiourt  2  of  river  and 
liarhor  arts  of  IStUJ  and  l^tJT  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q.  10.) 

JJ.  Pearl  liivcr^  between  Fdinhurg  and  CurthagCy  ^Fiss. — Tlie  ongiual 
eondition  of  this  portion  of  tlie  river  was  such  tlnit  navigation  at  low 
water  was  impossible,  and  even  during  high  water  it  was  dillieult  aud 
dangerous. 

The  minimuni  width  of  the  channel  was  20  feet;  the  ininimum  dex)t]i 
at  low  water  was  cS  incliee. 

The  project  for  the  inii)rovenient,  adopted  in  1884,  was  to  afford  a 
hi;;1i-water  channel  from  Edinburgto  Carthage,  a  distance  of  24f  miles 
for  six  or  eight  months  of  the  year,  at  an  estinuited  cost  of  81*3,404.00. 

The  amount  exx)ended  on  this  work  up  to  June  ^30, 1893,  was  $14,727.51>, 
and  resulted  in  completion  of  the  improvement. 

Tl.e  condition  of  this  part  of  the  river,  June  30,  1893,  was  such  as 
to  r.llow  light  draft  boats  to  navigate  with  comparative  safety  from 
Edinburg  to  Carthage  on  a  4  foot  rise  above  ordinary  low  water. 

Tlie  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was.si:;.70. 

Total  amount  expended  on  the  improvement  np  to  Juno  30,  1804, 
?1  MM.^r),  of  which  }:?4, 078.80  was  in  jnTservation  of  improvement. 

.Inly  I,  ls!»:{.  halanre  iiuexpended $522. -11 

.Jnni' I'm,  ISIH,  amount  exj)ended  durinjj  fiseal  y<'ar 13.76 

.Inly  1.  1SH4,  halani'e  nnexp<'nded 508.  65 

Anion nt  approprijile.il  hy  a<'t  of  Au;^ust  17,  1894 600.  00 

Amount   jivailahlr  for  fiscal  year  endin^jj  .luno  30, 180.") 1,008.65 

Amount  (estimated)  required  for  jireservation  of  iniprovunicnt 1,000.00 

Amount  that  can  he])rolitahly  ex])ended  in  fiscal  year  endini;.)uno!IOy  1896      1,000.00 
Suhmittcd  in  <-oni])Iiance  with  reipiinMncnts  of  sections  2  of  river  and 
harhor  acts  of  1S()<»  and  1SG7  and  of  sundry  civil  act  of  Mareh  3, 1893. 

(See  Ai)i)en(lix  Q  11.) 

1^,  nor/nc  Chitto^  Louisiana, — Theehannel  at  i)resentis  not  navigable 
at  ordinary  low  water,  it  bein«;i:  obstrneted  by  snags,  logs,  fish  trajis,  etc 
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The  minimum  width  of  the  stream  is  120  feet  and  that  of  the  channel 
80  feet;  the  minimum  depth  is  3  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1890, 
the  object  being  to  obtain  a  3-foot  channel  during  the  greater  part  of 
the  year  by  the  removal  of  logs,  snags,  fish  traps,  etc.,  from  the  mouth 
up  to  Alford's  bridge,  at  an  estimated  cost  of  $55,000. 

The  air.ount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $2,072.40,  and  was  applied  to  preparation  of  plant  for  the  work. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  84,551.80,  and  resulted  in  the  improvement  of  18  miles  of  river 
from  the  mouth  up,  according  to  the  project. 

July  1,  1893,  balance  unexpended $6,927.60 

June  30, 1894,  amount  expended  during  iiscal  year 4,551.80 

July  1,  1894,  balance  unexpended - 2,  375.80 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7,375.80 


'Amount  (estimated)  required  for  completion  of  existing  project 40,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20,  000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api^endix  Q  12.) 

13.  Removinq  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— April  22,  1893,  an  allotment  was  made  from  the  permanent 
indefinite  api)ropriation  provided  for  by  section  4  of  the  river  arid 
harbor  act  of  June  14,  1880,  for  the  removal  of  the  wreck  of  a  sunken 
dry  dock  in  Mobile  liiver,  Alabama. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
was  $615.57,  for  inspection  of  contract  work. 

Contract  was  made  with  W.  H.  Brown  for  this  work  for  $2,500. 

The  contractor  has  abandoned  the  work  without  completing,  having 
removed  arches,  njacliinery,  top  and  greater  portion  of  sides  and  ends, 
leaving  ballast,  entire  bottom,  part  of  sides  and  ends  to  be  removed. 

(See  Appendix  Q  13.) 

INSPECTION     OF    THE    IMPROVEMENT    OF    THE    SOUTU    PASS    OF    THE 

MISSISSIPPI  KIVER. 

The  act  of  Congress  of  March  3,  1875,  amended  by  acts  of  June  19, 
1878,  and  March  ^5, 1879,  made  provision  for  the  construction,  by  James 
B.  Eads  or  his  representatives,  of  jetties  and  other  works  in  the  South 
Pa.ss  of  the  Mississippi  liiver,  to  secure  and  maintain  a  channel  through 
the  pass  2G  feet  deep,  and  througli  the  jetties  2G  feet  deep  and  200  feet 
wide  at  bottom,  with  a  central  depth  of  30  feet;  an  annual  payment  of 
8100,000  was  provided  for  tlie  maintenance  of  such  a  channel  for  twenty 
years  after  first  obtaining  it  by  the  works  built.  The  required  chan- 
nels were  secured  in  July,  1879. 

The  object  of  the  examinations  and  surveys  of  the  South  Pass,  the 
expenses  of  which  are  now  provided  for  by  the  permanent  indefinite 
appropriation  made  by  act  of  August  11,  1888,  is  to  determine  if  the 
cbannel  is  maintained  as  required  by  law,  and  to  enable  the  inspecting 
officer  to  issue  the  certificates  required  for  the  quarterly  payments. 
The  officer  in  charge  of  tliese  surveys  is  Maj.  James  B.  Quinn,  Corps 
of  Engineers,  whose  annual  report  thereon  and  on  work  done  during 
the  year  is  submitted  as  Appendix  li. 


t" 
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hilv  1,  1893,  balance  luiexpended $1,852.37 

Ainbnnt  allotted  for  fiscal  year  1893-'94  under  act  of  August  11, 1888 10, 000. 00 

ll.8ri2.37 
Juno  30,  1S91,  anumat  expended  during  fiscal  year 10,099.40 

.'  nly  1,  1894,  balance  unex])ondod 1, 152. 97 

/uly  1, 1894,  outstanding  liabilities 78.41 

.lulv  1,  1894,  balance  available 1,074.56 

Amount  allotted  for  fiscal  year  1894-'95  under  act  of  August  11,  1888 10,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 11,074.56 

(See  Appendix  E.) 

IMPROVEMENT   OF   RIVERS   AND   HARBORS   IN    SOUTHERN   LOUISIANA 

AND   EASTERN   TEXAS. 

Tliis  district  was  in  tlie  charge  of  Maj.  Janiea  B.  Qninn,  Corps  of 
l!]iiy:iiieers;  Division  Engineer,  Col.C.  B.  Coinstock,  Corps  of  Engineers. 

1.  Chefuncte  (^Tehefuncte)  River  and  Bogue  Falia^  Louisiana. — Pre- 
vious to  improvement  tliese  streams  were  obstnicted  by  snags,  logs, 
and  overlian«»ing  trees.  Tlie  bar  at  the  mouth  of  the  river  had  a  depth 
of  water  of  about  4i  feet  at  the  h)west  stage. 

The  project  for  the  improvement  of  the  river  was  adopted  in  1880, 
and  contemi)lated  the  removal  of  obstructions  in  the  channel  and  the 
dredging  of  the  bar  at  its  mouth,  and  was  modified  in  1884  so  as  to 
l»rovi(U^,  for  the  building  of  a  breakwater  a(*ross  the  bar. 

Witli  the  first  two  aj)i)ropriations  of  $l,o()0  each,  made  in  1881  and 
18S2,  tlie  obstructions  were  removed  below  Covington,  and  part  of  the 
unexpended  balance  was  used  for  constructing  820  feet  of  the  break- 
water, but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be  likely 
to  re- form. 

To  i)rcvent  this  or  retard  its  re  formation  the  ofllicer  in  charge  in 
1SS4:  recommended  building  a  breakwater  extending  2,500  feet  into  the 
lake  and  then  dredging  a  channel  through  the  bar. 

The  original  estimated  cost  of  the  improvement  was  $5,4C0,  but  this 
did  not  provide  for  building  the  breakwater. 

Under  the  ai)propriation  of  *2,500  made  in  1880,  channels  5  feet  iu 
depth  and  ,'30  to  00  feet  wide  were  cut  thiough  the  bars  on  the  Bogue 
Ealia  between  Old  Landing  and  Covington,  giving  better  navigation 
for  schooners  to  and  from  Covington. 

I'nder  the  appropriation  of  .*1,000  made  in  1800,  work  was  com- 
menced ill  October,  1<S01,  with  the  (lovernment  snagging  plant  and 
hired  lalxu*. 

The  rivtT  was  cl(»arcd  of  h)gs,  snags,  impending  trees,  and  other 
obstructions  from  Madisonville  to  Old  Landing,  and  from  the  latter 
l)lace  to  Covington,  on  the  Bogue  Falia,  as  far  as  the  available  funds 
would  ])ermit.  Work  was  discontinued  November  30,  1891,  and  the 
plant  laid  np  at  Madisonvilh^ 

The  total  amount  expended  (m  these  streams  to  June  30, 1803,  waa 
$(),7r)S.74.  The  river  was  then  navigable  for  steamers  drawing  5  feet 
to  Old  Landing,  ab(mt  12  miles  above  its  mouth,  and  then  for  the 
lighter-draft  schooners  to  Covington,  about  2  miles  farther  up  on  the 
Bogue  Falia.  The  bar  at  the  mouth  of  the  river  has  a  depth  of  about 
5  feet  at  low  water. 

Xo  work  was  done  during  the  year  just  closed,  beyond  care  of  the 
1)1  ant. 

The  amount  expended  during  the  year  just  closed  was  $206.65. 
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Jbly  1, 1893,  balance  unexpended $741. 26 

Jane  30,  1S94,  amonnt  expended  during  fiscal  year 206. 65 

Jnly  1, 1894,  balance  unexpended •  534.61 

Amount  appropriated  by  act  of  August  17,  1894 1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 1, 534. 61 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      1, 000. 00 
<  Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  1.) 

J2.  Tickfaw  River  and  its  tributaries,  Louisiana. — When  tlie  project 
for  improvement  was  adopted  the  Tickfaw  Elver  and  its  navigable 
branches  were  obstructed  by  snags,  sunken  logs,  and  trees. 

Congress  autborized  an  examination  of  this  river  in  1879.  A  project 
was  submitted  in  1881  to  clean  out  the  river  and  its  principal  tribu- 
taries, the  Natalbany,  Blood,  and  Pontchatoula  rivers,  by  removing 
the  obstructions,  at  an  estimated  cost  of  $10,230. 

To  June  30, 1891,  the  appropriations  made  by  Congress  in  1881, 1882, 
1886,  and  1888,  aggregating  $7,000,  had  been  expended.  Twenty  miles 
of  the  Tickfaw,  and  the  !Natalbany  to  Springfield,  the  head  of  naviga- 
tion, had  been  improved.  Work  was  also  done  on  the  Pontchatoula  as 
far  as  it  was  thought  advisable,  and  the  Blood  River  had  been  cleaned 
ont  as  far  as  navigable. 

Under  the  appropriation  of  $1,000  made  September  19, 1890,  work 
of  removing  the  obstructions  that  had  re-formed  since  1889  was  com- 
menced September  14,  1891,  with  hired  labor  and  the  use  of  the  Gov- 
ernment snagging  plant,  which  had  but  recently  finished  work  on  the 
Amite  River.    Operations  were  discontinued  in  October  of  that  year. 

Snags,  overhanging  trees,  and  logs  were  removed  from  the  Tickfaw, 
Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to  the  head  of 
navigation.  The»extent  of  channels  improved  on  the  three  rivers  was 
about  39  miles. 

To  the  close  of  the  year  ending  June  30, 1893,  there  had  been  expended 
on  these  streams  the  sum  of  $8,796.30. 

The  work  done  has  resulted  in  a  very  material  increase  in  the  com- 
merce of  the  river.  Most  of  the  shipments  are  made  direct  to  New 
Orleans. 

Under  the  appropriation  of  July  13, 1892,  work  was  commenced  at 
the  mouth  of  tlie  river  on  December  20,  1892.  The  result  of  opera- 
tions during  tliat  fiscal  year  was  the  improvement  of  about  30  miles  of 
channel  by  removing  obstructions. 

No  work  has  been  done  during  the  past  year  beyond  care  of  the 
plant.    The  amount  expended  during  the  year  just  closed  was  $30. 

Obstructions  will  continue  to  form  in  all  these  streams,  and  the 
improvement,  therefore,  is  not  permanent.  It  is  estimated  that  $1,000 
will  be  reciuired  annually  to  keep  the  channels  in  good  condition. 

July  1,  1893,  balance  unexpended $203.  70 

June  30,  1894,  amount  expended  during  fiscal  year 30. 00 

Jnly  1,  1894,  balance  unexpended 173.70 

Amonnt  appropriated  by  act  of  August  17,  1894 1, 000. 00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1895 1, 173. 70 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  39,1896     1, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  S  2.) 
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3.  Amite  Rim'  and  lUnjon  Manchac,  Loniniana. — Before  imx^roveiuent 
was  <M>iniiience(l  the  Annto  Kiver  ainl  Bayou  Maiicliac,  its  principal 
tril)utjny,  were  iiavi*:iil)le,  by  tlie  ordinary  river  steamboat  below  and 
for  a  sliort  distance  above  their  point  of  junction,  but  the  navigation 
was  very  much  impeded  and  endangered  by  snags,  stumx^s,  imi)euding 
tr(es,  etc. 

In  J}^8()  a  i)rojeet  was  adopted  for  the  improvement  of  the  AmiteKiver, 
providing  for  a  low-water  channel  5  feet  in  depth  as  far  up  stream  as 
ai>propriations  would  i)ermit,  the  main  part  of  the  work  to  be  done  above 
the  mouth  of  the  Ihiyou  Manchac.  An  effort  was  made  to  do  the  work 
by  contract,  but  the  icsults  were  unsatisfactory,  and  inlS83theor]giikal 
project  was  modified  so  as  to  i)eniiit  the  use  of  the  Government  ])lant 
and  hired  labor,  the  inijjrovement  to  be  made  below  the  mouth  of  the 
Bavou  Manchac. 

I'nder  the  ai)pro])riation  of  September  10, 181)0,  the  work  of  improve- 
ment was  continued  i'rom  July  1  to  August  liO,  1801,  with  the  Govern- 
ment snagging  jdant.  Obstructions  were  removed  from  the  bayou 
between  its  mouth  and  Hope  Villa,  and  from  the  river  between  its 
month  nnd  the  Junction  with  Baycm  ^lanchac.  The  extent  of  channel 
im])r(>ved  during  this  time  was  about  13  miles. 

Jnly  !.'>,  1802,  an  approj^riation  of  8-,oO()  was  made  for  maintenance, 
81,000  of  which  wns  to  be  used  to  construct  a  turning  basin  for  boats  at 
or  near  tli(»  mouth  of  Wards  ("reek,  on  Bayou  Manchac. 

As  tills  sum,  81,000,  was  not  deemed  suflicient  for  dredging  out  a 
turning  basin,  it  has  been  lu'ld  for  further  increase. 

After  tiioroughly  rei)airing  the  snngging  jdant  used  on  this  improve- 
mcjit,  work  was  commenced  November  17,  1802,  with  the  remainder  of 
the  appropriation,  at  Wards  Creek,  on  Bayou  Manchac,  and  was  carried 
on  to  Tort  Vintcnt,  on  the  Amite  Biver,  removing  the  most  dangerous 
obstructions,  and  resulting  in  improving  about  20  miles  of  channel, 
giving  much  relief  to  the  navigation  of  the  river  and  bayou.  Operations 
wcr(^  diseontinut'd  on  December  1.")  following. 

To  Juui*  ;;o,  180,S,  the  sum  of  825,044  had  been  expended  on  the 
improvement  (tf  these  streams.  At  that  date  vessels  drawing  o  feet  of 
v.ater  could  navigate  the  bayou  from  its  mouth  to  Wards  Creek,  on  the 
r»ayou  ."Manchac,  and  the  river  was  navigable  for  vessels  of  like  drallb 
fi(nn  theniouth  to  its  junction  with  the  ihiyou  Manchac.  Navigation 
is,  iiowever,  somewhat  liampered  by  obstructions  which  have  formed 
since  operations  ceased  in  December,  1802. 

No  \vork  has  been  done  during  the  past  year. 

Tli(^  j'monnt  expended  (iniingtlK*  year  ending  June  30,1894,  was  845. 

Owing  to  the  caving  of  the  banks  of  these  streams,  the  permanent 
ini])iovcment  is  hardly  iH)ssible,  and  about  82,500  will  be  required  annu- 
ally to  keep  them  free  of  obstructitms. 

An  approjuiation  of  82,0(}0  is  required,  in  addition  to  the  81,000  now 
available,  for  dredging  a  turning  basin  for  boats  at  or  near  the  mouth 
of  Wards  (!i-cek,  on  the  J>ayou  Manchac. 

.Inly  1,1S(K?.  hMlaiicc  iinr\p<Mulo(l $1,2.56.00 

.Iiiiif  !>n,  ]S}M,  :iiii()init  «'xp<'ii«le(l  diiiin^^  liscril  ycnr 45.00 

.Inly  1,  18IM,  bahiiMT  hik'XIU'IhIimI 1,211.00 

Aiihiuiil  iii>])ro])ri:tt('(l  l»y  ait  of  Aii|^iist  17,  ISJ'1 2,500.00 

Ainnunt  aviiilnblo  for  fiscal  yrar  cndiii;^  .Tuin*  n(\.  ISi'.") 3,  711.  00 

(  Amount  (hat can  be  profitably  cxpoiidcd  hifisciilycarrndiii^.TunouO,  189C      4,500.00 
■v  Submit ti'd  in  i'om))lianco  \\\\\\  riMinircnionts  ol'  siM-tions  2  of  river  and 
(      barbor  a<ts  of  ISilO  and  1S(I7  and  ot'sniidry  civil  act  of  March  3,  lWi3. 

(JSeo  Ai)pendix  »S  3.) 
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4.  Bayou  LafourehCy  Louisiana. — Prior  to  1870  the  navigatiou  of  the 
Bayoa  Lafoorehe  was  very  much  obstructed  by  snags,  logs,  raft  heaps, 
impending  trees,  and  wrecks. 

Ill  1879  a  project  was  approved  for  the  removal  of  these  obstructions, 
and  work  under  this  project  was  carried  on  until  1885. 

In  1888  Congress  appropriated  $50,000  for  the  improvement  of  the 
bayou  on  the  plan  of  Lieutenant  Crosby,  Corps  of  Engineers,  dated  June 
11, 1886,  and  provided  for  dredging  for  tlie  immediate  relief  of  low- water 
navigation. 

Lieutenant  Crosby's  project  was  for  a  lock  at  the  head  of  tlie  bayou, 
connecting  it  with  the  Mississippi  Eiver,  and  subsequent  dredging  of  the 
bayou  channel  to  a  width  of  75  feet,  with  a  depth  of  5  feet  at  mean  low 
water  of  tlie  gulf.  The  estimated  cost  was  $450,000,  with  an  annual 
expenditure  of  $8,000  for  operation  and  maintenance. 

The  act  of  September  19, 1890,  appropriated  $50,000  for  this  stream, 
and  also  provided  for  immediate  dredging  to  secure  low-water  naviga- 
tiou. July  13, 1892,  an  appropriation  of  850,000  was  made  for  continu- 
ing improvement  and  removing  obstructions. 

Under  the  provision  of  the  act  of  August  11, 1888,  dredging  was 
commenced  at  the  head  of  the  bayou,  and  has  been  continued  since  at 
intervals.  There  had  been  expended  on  the  improvement  of  this  stream 
to  June-30, 1893,  the  sum  of  $105,334.53,  with  considerable  benefit  to 
the  low-water  navigation.  At  that  time  flatboat  navigation  was 
rendered  practicable  during  low  water  throughout  the  bayou. 

fjwn  the  subsidence  of  the  high  water  in  1893  dredging  oi)erations 
were  resumed  on  September  G,  and  continued  until  high  water  again 
cause<l  a  suspension  of  the  work  on  March  1,  1894.  During  this  time 
dredging  waswlone  on  that  i^ortion  of  the  bayou  between  Donaldson- 
ville  and  a  point  2  miles  above  Lockport,  and  numerous  snags,  logs, 
stumps,  and  wrecks  were  removed  from  the  channel,  enabling  planters 
to  float  their  crops  and  merchandise  during  the  entire  period. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
Juno  30,  1894,  was  $14,645.10. 

Dredging  here  is  a  very  unsatisfactory  method  of  improvement,  as 
much  of  the  work  has  to  be  gone  over  again  after  the  subsidence  of  the 
flood  in  the  Mississippi  liiver.  If  the  lock  were  constructed  whatever 
dre<lging  was  thereafter  done  would  be  practicjdly  permanent,  and  the 
certainty  and  safety  of  the  navigation  of  the  bayou  assured. 

Jnly  1. 18J>3,  balance  nncxpoiuled $74,  665.47 

Jnne  30,  iJiWH,  amount  cxi)«ncle<l  dnring  fiscal  year 14,  645.  10 

Jnly  1,1894,  balance  nncxpended 60,020.37 

Amonnt  appropriated  l>y  act  of  August  17, 1894 40,  000. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 18?'5 100,020.  37 

{Amount  (estimated)  required  for  completion  of  existinj^  project 310, 000. 00 
Amonnttbat  can  be  profitably  expendedin  fiscal  yeareudingJune30,18y6  100,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  4.) 

5.  Bayou  TerrehonnCj  Louisiana. — When  work  was  coinmenced  in 
18S(>,  Bayou  Terrebonne  was  little  better  than  a  drainage  ditch,  being 
about  11  feet  wide  when  dredging  began. 

The  project  called  for  the  dredging  of  a  channel  4  feet  deep  at  mean 
low  water  of  the  gulf  to  Hounia.  The  cost  of  the  improvement  of  this 
bayoa  was  estimated  at  $38,800.    The  completion  of  the  work  to  Houma 
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as  i)r()jectea  cost  835,808,  euabling  planters  to  ship  their  merchaudis< 
to  Ilouina,  or  else  to  New  Orleaus,  by  connecting  bayous  and  canals. 

The  dredge  belonging  to  this  appropriation  having  suffered  exten 
sively  from  decay,  was  put  in  good  repair,  exhausting  the  money  avail 
able  for  this  improvement. 

The  channel  dredged  by  the  United  States  has  stood  very  well,  bu* 
will  probably  require  some  attention  in  the  near  future  to  keep  it  in  gooc 
condition. 

Tlie  amount  expended  during  the  year  ending  Juno  30.  1804,  wai 
$1,755.20. 

July  1, 18i)3,  balance  imcxpeiidod $2, 992. 0( 

June  ^y  18i^,  amount  exi)en(led  during  fiscal  year 1, 755. 21 

July  1,  1894,  balance  unexpended 1, 236. 7^ 

July  1, 1894,  outetandiu^  liabilities 1,079.3^ 

July  1, 1894,  balance  available $157.4( 

(Sec  Appendix  S  5.) 

0.  Bayou  Plaqueynine,  Grand  River,  and  Pigeon  Bayous^  Louisiana,^ 
The  work  of  securiu*^  the  nioutli  of  Plaquemine  Bayou  from  ftirthe" 
caving  is  under  the  charge  of  Capt.  John  ^lillis,  Corps  of  Engineers 
whose  annual  report  thereon  is  submitted  as  Appendix  T.  A  summary 
of  the  work  done  under  liis  direction  is  given  below,  page  232. 

I'revious  to  the  closing  of  tlie  mouth  of  Bayou  Plaquemine  by  a  danc 
in  1807  or  18G8,  the  largest  steamboat  passed  through  it  into  Gran 
Lake  and  the  numerous  water  routes  connected  with  it. 

In  1885  a  ])r()je(;t  was  pro])osed  for  reestablishing  this  water  route  bi 
building  a  lock  at  the  head  of  the  bayou  and  dredging  out  the  channa 
below.  In  1888  $100,000  was  appropriated  for  improving  th<^  bayo* 
and  protecting  the  bank  at  its  mouth  from  caving;  $75,000  of  this  sua 
was  allotted  to  bank  i)rotection  at  the  mouth;  the  remainder  has  bees 
devoted  to  dredging  out  the  bayou,  so  as  to  give  a  channel  GO  feet  widi 
and  ()  feet  deep  at  mean  low-water  level  of  the  gulf. 

This  dredging  i)rogressed  until,  at  tlie  end  of  June,  1891,  it  had  near! 
reached  the  railroad  bridge.  The  cut  was  about  5  miles  long  and  £ 
feet  wid(»,  and  $1G,9'48.;U  had  been  expended  on  this  work  at  that  tim- 

During  the  following  fiscal  year  the  dredging  was  continued  untr 
the  bridg(i  was  reached,  and  since  the  draw  in  this  bridge  had  not  bees 
completed  tlu*,  dredge  turned  back  and  widened  the  cut  to  GO  feet  for 
distance  of  about  one-lialf  mile  from  the  bridge.    The  amount  expcndes 
on  this  work  during  the  year  ending  June  30,  1802,  was  $5,840.41. 

The  ])roposed  channel  is  incomplete  and,  until  the  lock  at  the  hea« 
of  the  bayou  is  built,  of  but  little  service  to  navigati<m  and  liable  t: 
deteriorate. 

In  1800  .S100,(H)0  was  appropriated  for  continuing  the  improvemen 
Of  this  sum  $00,000  was  allotted  for  bank  protecti<m  at  the  month.  ^ 
l)rqject  for  the  expenditure  of  the  remainder  by  c^)mmencing  work  upo 
the  lock  was  presented,  but  as  the  lock  proposed  by  a  Board  of  Eiigi 
neer  Orticers  was  estimated  to  cost  $700,000,  the  sum  available  wa 
held  ffu'  increase  by  further  appropriation  by  (Congress. 

The  total  exi)ended  on  this  improvement  to  June  30,  1893,  firon 
funds  allotted  to  this  office  was  $32,052.55. 

In  1892  $150,000  was  appropriated  for  continuing  improvement,  ol 
which  $10,000  was  for  improving  (Jrand  liiver  and  Pigeon  Bayona 
forming  a  part  of  the  Bayou  Plafiuemine  route.  An  allotment  oi 
$72,0(K)  was  made  from  this  appropriation  for  bank  protection  al 
Plaquemine. 
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Duxing  the  past  year  dredging  was  carried  on  in  the  bayou  from 
Janasury  11  to  June  30^  1894,  and  resulted  in  excavating  87,940  cubic 
yard^s  of  material,  consisting  mainly  of  hard  bule  clay,  and  removing  a 
iiaii^l>er  of  logs  and  stumps  from  the  channel. 

Work  was  also  continued  from  August  17  to  October  2, 1893,  on  the 
Gt&i:i.<1  River  and  Pigeon  Bayou  routes,  improving  about  30  miles  of 
cliaiiiiel  by  removing  1,484  sunken  logs  and  overhanging  trees  and  4J 
miles  of  raft.  The  completion  of  this  work  opens  a  competing  steam- 
boat  Toate  in  connection  with  the  Texas  and  Pacific  Railway  at  Plaque- 
miiie,  and  has  caused  a  reduction  of  about  33^  per  cent  in  freight  rates 
fronrjL  theTeche. 

Title  to  all  the  land  needed  for  the  lock  at  Plaquemine  has  been 
obtained.  The  buildings  located  on  this  property  were  sold  at  public 
Mction  and  the  proceeds  of  sale  turned  into  the  Treasury. 

Tlie  money  available  for  commencing  work  on  the  lock  is  not  con- 
adered  sufficient  to  carry  it  to  a  point  of  safety,  and  the  unexpended 
balance  is  held  for  further  increase. 

Tlie  money  statement  following  is  for  the  entire  work  on  Bayou 
Plaquemine,  the  amounts  for  securing  the  mouth  of  the  bayou  from 
farther  caving  (page  232)  being  included: 

j'^ly  1, 1893,  balance  unexpended $210,432.91 

•uii©  2bf  1894,  amount  expended  during  fiscal  year 150, 517. 89 

f^}.v  1,1894,  balance  unexpended 59,915.02 

^«"y  1, 1894,  outstanding  liabilities 2,174.85 

^^^y  1,1894,  balance  available 57,740.17 

'^^"ionnt  appropriated  by  act  of  August  17,  1894 110,000.00 

-^^ionnt  available  for  fiscal  year  ending  June  80,  1895 167,  740. 17 

■^mount  (estimated)  required  for  completion  of  existing  project 1, 248, 250. 00 

-A^Dioaut  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

^  30,1896 : 500,000,00 

**'>J)initte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
Wboracts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  S  0.) 

'•  Bayou  Courtahleau,  Louisiana. — At  the  time  of  the  adoption  of  the 
^^sent  project  the  backwater  from  the  Atchafalaya  Kiver  formed  a 
^''R©  sand  deposit,  known  as  Little  Devil  Bar,  at  the  mouth  of  the 
^ourtableau. 

Onf  ^  approve<l  project  of  1880  contemplated  the  closing  of  some  run- 

nt  bayous  in  order  to  confine  tlie  water  in  the  Courtableau  and  cause 

,?  Current  to  wash  out  tlie  bar  at  its  mouth;   after  this  was  accom- 

J  ***|ied,  then  to  construct  a  timber  lock  and  dam  to  give  slack-water 

|!Jy^Jgation  to  Washington,  La.     In  1<S83  the  estimate  was  increased  to 

i,'^>  and  provided  for  a  masonry  lock. 

j^Pto  June  30,  1803,  the  sum  of  $31,036.48  had  been  expended  in 
^siiipr  run-out  bayous,  with  the  effect  of  partially  removing  the  bar. 
*'i  181K)  82,200  was  appropriated.  With  this  money  work  was  com- 
™^^»eed  September  8,  1891,  and  continued  until  ^\)vember  20  of  that 
y^^^  using  the  Government  plant  and  hired  labor.  During  tliis  time 
^".®  dams  at  bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all  repaired 
J^^t  piles  and  sheet  [)iles,  brush  aprons  being  placed  above  and  below 
"»em,  and  all  were  left  in  good  condition.  The  sum  of  82G0.85  was 
^pended  on  this  improvement  during  the  year  ending  June  30, 1893. 
Nothing  has  been  done  during  the  past  year  beyond  the  care  and  pres- 
ervation of  the  plant. 

BNG  9i 15 
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Little  Devil  Bar  has  washed  out  considerably  under  the  inflnence  of 
the  dams,  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the 
Atcliafalaya  Elver  7  feet  below  the  level  at  which  navigation  was  inter- 
rupted in  tlie  summer  of  1891,  bnt  it  is  considered  doubtful  if,  with  all 
the  run  out  bayous  closed,  a  channel  navigable  at  low  water  can  bo 
maintained  over  this  bar  which,  under  any  circumstances,  will  certainly 
form  at  each  high  water  of  the  Atchafalaya. 

The  dams  are  in  fair  condition,  but  the  older  ones  will  require  exten- 
sive repairs  in  another  year. 

The  su(;cess  of  tlie  dams  so  fi\T  built  appears  to  warrant  their  mainte- 
nance and  the  permanent  closure  of  the  remaining  run-out  bayous. 

Tliere  seems  to  be  suliicient  water  in  the  bayou  to  wash  out  the  bar 
at  its  mouth,  formed  by  the  backwater  of  the  Atchafalaya,  if  it  can  be 
held  within  tlic  banks  which  the  closure  of  the  run-out  bayous  by  dauia 
appears  to  allect. 

July  1,  1893,  balance  nnexpemled *$163.SS 

.Inly  1, 1804,  Imbinoc  iinexpondcd 163.fi2 

Amount  ui>])ropriute(l  by  act  ol'  August  17, 1894 5,000.00 

Anioiiiit  available  for  fiscal  year  eudiiig  Juno  30,  1805 5,163.52 

(  Aiiioiinttbatcnnbc]>rofitably  rxpondcd  in  fiscal yearciidin^ .June 30, 1890      5.000.00 
<<  .Submitted  in  coni]diMn<-c  witb  reiiuiroments  of  8<'ction8  2of  river  and 
(      harbor  acts  of  liU'A'}  and  18(>7  and  of  sundry  civil  uct  of  March  3. 1S98 

(See  Appendix  S  7.) 

S.  Batfou  Tcche^  Louisiana. — rrevious  to  improvement  the  bayou  had 
a  navigable  depth  of  abont  8  feet,  but  the  channel  was  obstructed  by 
sna^s,  lo^s,  impending  trees,  and  wrecki*. 

Tlie  project  adojjted  (•<)nteni])hited  the  removal  of  these  obstrnctions, 
and  money  liavin^  been  api>ropriated  the  stream  M*as  thoroughly  cleared 
from  l^)I•t  I>arre  down. 

In  ISSO  this  work  was  comi)leted,  but  further  obstructions  had 
formed  in  tlie  bayou  since  then,  and  in  1890  an  appropriation  of  $5,000 
was  made  with  whitdi  to  aeetmiidisli  their  removal,  the  work  to  be  con- 
iined  to  that  jjortion  of  the  stream  between  the  mouth  and  St.  Martins- 
ville. 

Work  under  this  a])propriation  was  <'oinmenced  by  hired  plant  on 
October  12,  1801,  and  eontinued  until  December  10  of  that  j'car,  result- 
in*;:  in  the  im))rovemeiit  of  about  oO  miles  of  channel  from  Bt.  Martins- 
ville down,  and  ^ivin^  much  relief  and  satisfaction  to  the  commerce  of 
tlie  bavou. 

No  work  was  done*  during  the  past  year. 

The  amount  exi)ended  on  the  improvement  of  this  stream  to  June  30, 
ISO.J,  was8.')l,:587.lt). 

Sunken  lo^s,  i'allen  trees,  and  coal-boat  wrecks  are  continually  form- 
ing: obstructions  in  the  bayou,  consequently  the  improvement  can  not 
be  considered  as  ])ermanent. 

The  stream  is  also  obstructed  at  present  by  shoals,  caused  by  material 
bein;j  washed  into  the  channel  by  draina*;e  ditches.  The  navigable 
dejith  over  tln^se  bars  at  times  during  the  low- water  season  is  not  more 
than  3  feet. 

The  amount  expended  during  the  vear  ending  June  30,  1894,  was 
$47,512. 

*  $0.07  of  this  ainonnt  refunded  1>y  Snntlicrn  rncifir  Railrond  Company  ou  aeeomi 
of  ovi'r2>:iyiu'Mit  on  freight  charges  between  New  Orleans  and  Morgan  Citj,  La. 
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July  1, 1893,  balance  UDexx^ended $612. 51 

June  90, 1894,  amount  expended  during  fiscal  year 47. 52 

July  1, 1894,  balance  unexpended 564. 99 

Amoant  appropriated  by  act  of  August  17,  1894 6,000.00 

Amount  arailablo  for  fiscal  year  ending  June  30,  1895 6, 564. 99 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896    30, 000. 00 
Babmitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  18i)3. 

(See  Appendix  S  8.) 

9.  Channelj  hay^  and  passes  of  Bayou  Yermillion,  Louisiana, — ^Bayou 
Vermillion  was  at  one  time  navigated  tLrougliout  its  length,  but  since 
the  GODStruction  of  the  Southern  Pacific  liailroad  the  navigation  has 
been  confined  to  that  portion  below  the  railroad  bridge. 

A  preliminary  examination  of  the  bayou,  bay,  and  passes  was  made 
in  January,  1891.  At  that  time  the  upper  12  miles  of  the  bayou  had 
.not  a  navigable  depth  of  much  over  2  feet,  and  below  that  the  depth 
was  not  less  than  5J  feet  through  the  bayou,  bsiy,  and  passes.  The 
width  of  the  bayou  was  from  100  to  400  feet. 

^  The  approved  project  of  1892  contemplated  tlie  removal  of  obstruc- 
tions, sucb  as  snags,  sunken  logs,  and  impending  trees  in  the  bayou, 
and  the  marking  of  the  channel  through  tlie  bars  in  the  bay  with 
gnide  piles.  Tlie  estimated  cost  of  the  improvenjent,  to  provide  for  5J 
feet  depth  of  water  up  to  the  raihoad  bridge,  was  $25,000. 

J'dy  13, 1892,  Congress  made  an  appropriation  of  $7,500  for  this 
work.  Work  under  contract  was  commenced  December  1,1892,  at  a 
point  about  18  miles  above  the  mouth,  improving  37J  miles  of  channel 
^^  securing  a  depth  of  5^  feet  over  that  porlion  of  channel  improved 
byj^moving  snags,  logs,  overhanging  trees,  and  other  obstiuctious. 

Tlie  Knagging  part  of  the  contract  was  completed  March  9, 1893,  and 
i^  reason  of  the  force  and  violence  of  the  elements  an  extension  of 
time  Was  granted  the  contractor  for  driving  the  guide  piles  in  Vermil- 
lion Bay. 

There  had  been  expended  on  this  work  to  June  30,  1893,  the  sum  of 
15,923.20. 

TLework  done  during  the  fiscal  year  ending  June  30,  1894,  was  the 
driving  of  50  guide  piles  for  marking  the  channel  in  Vermillion  Bay, 
this  ccHnpletiug  the  contract  under  the  first  appropriation  for  this 
improvement.  The  money  expended  duiing  the  year  just  closed 
amounted  to  $1,130.99. 

Jnlj  1, 1893,  balance  TiTiexpen<lecl $1,  576. 80 

June  30,  I8i)4,  amount  expended  during  fiscal  year 1, 130. 91* 

July  1,  1894,  balance  unexpended 445.  81 

Auiount  appropriated  by  act  of  August  17,  181)1 5,  000.  00 

Amonnt  available  for  fiscal  year  ending  June  30,  1895 5,  445. 81 

{Amonnt  (estimated)  required  for  couijjletiou  of  existing  project 12, 500. 00 
Amountthat  can  bo  profitably  expended  in  fiscalyeareuding  June30, 189G    10,  000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  S  9.) 

10.  ^f€rmentau  River  and  tributaries,  Louisiana. — A  survey  of  this 
river,  including  its  tributaries  and  course  through  Lake  Arthur  and 
Grand  Lake  to  the  Gulf  of  Mexico),  was  made  in  1891.  At  that  time 
the  least  depth  at  Viterboville  and  for  a  distance  of  5  miles  below  that 
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point  was  7  feet;  thence  to  Lake  Artlmr  tlie  depth  was  not  less  than 
30  feet.  Through  Lake  Arthur  the  chauuel  had  a  minimum  depth  of 
7  feet.  From  Lake  Arthur  to  Graud  Lake  the  least  depth  was  24  feet 
Through  Grand  Lake  the  uniform  depth  was  0  feet.  Immediately  below 
Grand  Lake  the  river  was  30  feet  deep,  but  the  depth  from  that  point 
to  the  nir)nth  gradually  decreased.  At  the  mouth  inside  the  depth  was 
13  feet.  About  5  miles  above  the  mouth,  at  the  head  of  a  lake,  occuri'ed 
a  shoal,  through  which  a  channel  was  found  of  7  feet,  available  for 
steamers,  but  t<jo  crooked  for  sailing  vessels,  as  there  was  but  5  feet 
over  the  flats.  All  the  soundings  were  referred  to  mean  low  tide  iu 
the  gulf. 

The  stream  had  a  width  of  70  feet  at  Yiterboville,  and  maintained 
the  same  width  for  a  distance  of  7  or  8  miles,  where  it  began  to  grad- 
ually widen,  until  at  the  mouth  of  the  Nezpique  it  attained  a  width  of 
liiii)  feet.  From  that  i>oint  to  Lake  Arthur  the  Mermentau  River  was 
generally  350  feet  wide. 

In  ISOli  a  project  was  approved  which  contemplated  the  removal  o 
ol)stru(!tioiis,  such  as  logs,  snags,  and  overhanging  trees  in  the  upperf 
river  and  a  mud  flat  in  the  lower,  the  removal  of  this  flat  to  be  accom- 
I)lished  by  brusli  wing  dams.    The  cost  of  improving  this  stream  from 
Viterboville,  on  the  Hayou  Xezpique,  to  the  mouth  of  the  Mermentau 
liiver,  was  i)laced  at  8-3,01  r*.^."). 

July  13,  1802,  an  ai)proi)riat'i(m  of  87,500  was  made  for  this  improve- 
ment. 

Work  und^a-  this  a])])ro]»riation  was  commenced  December  8, 1892, 
with  hired  plant  under  contract  at  the  lower  end  of  Lake  Arthur  and 
was  carriecl  on  up  the  Mermentau  Kiver,  improving  about  38  miles  of 
channel  l)y  ivmoving  snags,  overhanging  trees,  etc.,  materially  lessen- 
ing the  <langers  of  navigation  on  tliat  portion  of  the  stream  which  is 
most  use<l.     Work  ('eased  on  March  7,  1803. 

The  aniiMint  expended  on  this  work  to  the  close  of  the  year  ending 
June  :U),  180.},  was  *7,051.03. 

TJKM'e  lias  been  expended  during  the  year  just  closed  822.08. 

July  1,  1S1»:{,  bal.-mco.  iiiu>.x]>on(l(;(l $445.97 

Jiiii(*!iO,  1S!I|,  aiiioiint  ('xpciKlcMl  (liii'Lug  iiscal  your 22.06 

.July  1,  ixlM.  h:ilaiu«i  nn<'x|)Oii<lf(l 423.89 

Ainoiint  iipproiiriatcd  hy  a<'t  of  Aujujust  17,  1894 5^000.00 

Aiiioiiiit  availabli*  lor  fiscal  yv.iir  oiiding  June  30,  1895 5,423.89 

AinoiiTit  (*!stiniat«Ml  1  rrquirril  for  conipletion  of  existing  project 11,115.25 

Aiiii>tMittliat  can  I  ><•  profitably  ox])eiid<>(l  in  fiscal  year  muling  June  80, 1896    10,  COO.  00 
SuImihI  t<'(l  in  coinplianct^  with  re<iuir(Mn4'nts  of  Hoctious  2  of  river  and 
liarhor  a<ts  of  isiKi  an<l  1807  and  of  tmndry  civil  act  of  March  3,  1893. 

(Sec  Appendix  S  10.) 

//.  Monfh  ami  Pnssrs  of  Cftleasicu  River,  LoiiiHiana. — Previous  to 
iiii|)r()V4Miieiit  tliere  w;is  not  to  exceed  3  feet  dei)tli  over  the  bars  in 
(yalcasicii  I  :ike. 

In  isss  s  10.000  was  ai)propriated  for  tliis  work,  but  as  the  perma- 
nency of  t  lie  clminiels  required  that  they  b(»])rotected  by  a  revetment  of 
some  kind,  this  sum  was  deemed  as  entirely  too  small,  and  was  held  for 
further  incr(»5ise. 

In  ISOO  ><7.").(M)0  was  appropriated  for  the  improvement  of  the  mouth 
of  the  Cale;isieu  I?iver,  but  as  the  kin«l  of  constrmrtion  indicate<I  iu  the 
aet  could  not  be  safely  undertaken  with  so  small  a  sum,  it  was  also  held 
for  further  increase. 
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1\v^   approved  project  contemplates  the  dredging  of  suitable  channels 

12  ve^t:  deep  through  the  head  and  foot  of  Calcasieu  Lake  and  revetting 

t\\^    channels  to  prevent  the  return  of  the  dredged  material,  and  to 

buua   parallel  piers  of  brush  and  stone  at  the  entrance  to  the  outer 

P^^7  extending  from  the  shore  on  either  side  to  the  deep  water  of  the 

gw^>  and  to  dredge  between  these  piers,  if  necessary.    The  estimated 

cost  of  the  improvement  was  placed  at  $600,000. 
lu  1892  $100,000  was  appropriated  for  the  improvement  of  the  river 

and  pass,  and  contracts  were  accordingly  let  for  the  construction  of  a 
jetty  uix)n  the  east  side  of  the  channel  across  the  bar  in  the  gulf  and 
for  the  construction  of  a  revetment  to  protect  a  channel  to  be  dredged 
tbroagh  the  bar  at  the  head  of  the  pass. 

Bids  were  iuvitcd  for  the  dredging,  but  none  were  received  which 
were  deemed  reasonable,  and  accordingly  this  work  was  authorized  to 
be  done  with  the  dredge  belonging  to  the  Government. 

The  total  amount  expended  on  the  improvement  to  June  30, 1893, 
was  8i>0,462.95.  At  that  time  the  revetment  was  nearly  completed,  and 
1,104  feet  of  the  east  jetty  had  been  built. 

During  the  year  ending  June  30,  1894,  the  10,000  linear  feet  of  the 
revetment  in  Calcasieu  Lake  was  completed,  but  was  afterwards  dam- 
aged considerably  by  storm  in  November  last,  and  $3,102.80  was 
expended  in  its  re])air.  By  a  subsequent  storm  much  damage  was  done 
to  the  structure,  which  will  necessitate  further  repairs  as  soon  as  funds 
are  available. 

Dredging  was  commenced  in  July,  1893,  and  continued  until  February 
following,  when  the  dredge  was  hauled  out  and  thoroughly  repaired. 
Dredging  will  be  resumed  early  in  the  ensuing  year. 

Work  on  the  east  jetty  was  carried  on  tliroughout  the  year  and 
resulted  in  its  exte.ision  by  5,753  feet.     Its  total  length  is  now  6,857  feet. 

Theetfectof  the  jetty  is  distinctly  marked,  although  it  has  not  reached 
a  i)oint  sufficiently  far  out  to  give  certain  indications  as  to  whether 
it  will  answer  without  a  jetty  to  the  westward,  to  secure  the  required 
depth  by  natural  scimr.  The  impression  is  that  dredging  will  have  to 
be  resorted  to,  as  with  the  present  length  of  jetty  the  depth  of  channel 
across  the  bar  is  little  greater  than  normal,  although  it  has  changed  its 
location  under  the  influence  of  the  jetty. 

The  amount  expended  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1894,  was  $118,081.51. 

The  improvement  when  comx)leted  will  be  of  considerable  benefit  to 
commerce,  and,  besides  the  deepening  of  the  water  across  the  bar  in  the 
gulf,  will  permit  vessels  to  enter  the  pass  for  refuge  during  stormy 
weather. 

July   1,  189X,  balaDce  unexptMided $175,037.05 

JODe  !^,  1894,  ainouut  expciuled  during  fiscal  year 118,  081.  51 

Jnly  1. 1894,  balance  nnexpendc<l 56,955.54 

.Inly  1, 1891.  outstanding  liabilit  iea $26,  558.  05 

July   1,  1894,  amount  rovered  by  uncompleted  contracts 21,929.56 

48,487.61 


July  1. 1894,  balance  availalde 8,467.93 

Amount  appropriated  by  act  of  August  17, 1894 90, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 98,  467. 93 


'Amount  (estimated)  required  for  completion  of  existing  project 335,  000. 00 

J  Amountthatcan  be  profitably  exi>cnded  in  fiscal  ycarending  Juno  30,1896  335,  000. 00 
I  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S 11.) 
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12.  Harbor  at  Sabine  PasSj  Texas, — Originally  tliere  was  scarcely  6 
feet  de])tli  of  water  on  tlic  bar  at  tlio  entrance  to  Sabino  Pass,  and,  as 
the  bar  was  composed  of  very  soft  mud,  all  efforts  to  maintain  a  chan- 
nel through  it  of  12  or  IG  feet  depth  by  dredging  were  unavailing. 

In  1882  a  project  for  the  improvement  of  this  entrance  was  approved. 
It  provided  for  the  construction  of  jetties  on  either  side  of  a  channel 
connecting  tlie  deep  water  of  tlic  pass  with  that  of  the  gulf. 

The  estimated  cost  of  this  improvement  was  83,177,C0(].50. 

Since  the  approval  of  this  project  there  has  been  appropriated. 
$1,448,750.  A  total  of  $1,528,503.79  had  been  expended  to  June  30, 
1893,  of  which  sum  $1,208,503.79  was  expended  under  the  present 
project. 

The  east  jetty  tlien  hiul  a  length  of  17,100  feet,  10,015  feet  of  which 
had  been  raised  to  2  feet  above  mean  high  water  and  35  feet  np  tc. 
mean  low  water.  The  outer  450  feet  consisted  of  foundati<m  worli 
only. 

The  west  jetty  at  that  date  ha<l  a  length  of  12,840  feet,  6,000  feet  ol 
which  had  l)een  raised  to  2  feet  above  mean  high  water,  and  the 
remainder  only  built  to  the  level  of  mean  low  water,  and  was  incom- 
plete. 

At  that  time  there  was  an  unobstructed  channel  into  the  ])ass  of  11 
feet,  but  owing  to  the  soft  material  composing  the  l)ar  vessels  drawini; 
13  feet  could  pass  through  the  cliannel  in  safety. 

Duiing  the  year  just  closed  work  on  the  west  jetty  and  dredging 
channel  between  jetties  have  been  carried  on  under  contracts. 

The  channel  is  now  full  10  feet  deep  at  mean  low  tide  from  deep 
water  in  the  i)ass  to  the  17-foot  contour  of  depth  in  the  gulf,  and  is 
100  feet  wide.     \'essels  drawing  17.5  feet  have  cleared  the  i>ass. 

The  west  j(^tty  is  now  14,875  feet  long,  0,(H)0  feet  of  which  is  raised 
to  2  feet  above  mean  high  water  and  7,1U>0  fe<»t  is  being  brought  up  to 
mean  low  water.     The  (uiter  300  feet  is  foundation  work  only. 

The  east  jetty  has  a  length  of  17,100  feet.  The  outer  450  feet  is 
foundation  work  only.  The  crest  of  nnjk  section  is  0.8  feet  above  mean 
low  water.  Ti:eie  has  been  an  apparent  settling  of  0.2  foot  in  this  sec- 
tion (luring  the  vear.  The  jetty  remained  in  good  condition,  with  the 
exc(»])ti()n  (►f  about  0,000  feet;  0,000  feet  of  which  had  settled  IJ  feet, 
and  3,(M)0  feet  had  settled  2  feet,  leaving  this  jmrtion  from  0  to  0  inches 
above  mean  high  water.  A  great  deal  of  this  subsidence  is  due  to  the 
dis])la(enient  of  the  ro<*k  by  wave  action,  i>articularly  near  the  outer 
enil. 

In  the  l)eginning  the  jetties  were  built  of  alternate  layers  of  brush 
and  stone,  but  the  rapid  disappearance  of  the  brush  led  to  the  adoption 
of  the  ])resent  method,  wliieh  is,  first  to  lay  a  brush  mat  and  then 
build  a  riprap  structuie  on  this  reaching  2  feet  above  mean  high 
water. 

The  amount  expended  on  this  iiniu'ovement  during  the  fiscal  year 
ending  June  30,  1804,  was  $187,408.17. 

July  1.  ISJK;,  balance  iiiu.'xi>eiHU'(l 1^340,150.21 

Jmit^  30,  IS'.) I,  aiiHMuit  fxix'iuh'd  during  liscal  year 187,498.17 

Jnlv  1,  IMM,  balance  nncxpcndcd 52,658.01 

.July  1,  ISIM,  outstanding;  liahiliticH 44,310.89 

July  1,  1891.  halanrc  avaihildo 8,  at?.  15 

Amount:  ai)i)roi)riatcd  by  act  of  August  17,  ISDl 275, 000.00 

Auiount  availublo  for  fiscal  year  ending  .)  unc  30,  1895 283, 847. 15 
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iAmoant  (eetiiiuited)  required  for  completion  of  existing  project $1, 453, 856. 50 
Amount  that  can  be  profitably  exi)ended  iu  fiscal  voar  ending  Juno 
30,1896 \ 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)eudix  S  12.) 

13.  Sabine  River^  Texoft. — Wlieii  the  improvement  of  the  river  was 
commenced  there  was  a  depth  of  3^  feet  on  the  bar  at  its  mouth,  and 
also  above  the  town  of  Orange.  Logs,  snags,  etc.,  above  here  inter- 
fered with  navigation.  To  June  30, 1^9,  there  had  been  appropriated 
for  this  work  $34,700,  of  which  $30,760.39  had  been  expended. 

In  1880  a  channel  0  feet  deep  and  from  70  to  100  feet  wide  was 
dredged  through  the  bar.  In  1881  several  small  cuts,  to  avoid  bends 
obstructed  with  lo^s,  were  made  above  Orange. 

An  examination  above  Orange  showed  many  snags  iu  parts  of  the 
channel,  and  a  project  was  prepared  and  contract  entered  into  for 
the  ex|)endituro  of  the  remaining  balance  in  closing  both  branches  of 
Old  Kiver,  at  the  head  of  the  Narrows,  with  pile,  brush,  and  earth 
dams,  to  throw  all  the  water  in  the  useful  channel,  and  removing  the 
obstructions,  such  as  snags,  overhanging  trees,  etc. 

The  smaller  Old  liiver  Channel  was  closed  and  most  of  the  piles 
driven  for  the  larger  dam,  when  a  sudden  rise  in  the  river  washed  out 
many  piles  in  the  latter.  The  river  renmining  so  high  that  satisfac- 
tory work  could  not  be  done,  the  contract  was  extended  to  the  next 
low- water  season. 

Work  was  resumed  in  September,  1890,  and  the  dams  finished,  as 
prqjecrted,  in  December  following,  completing  the  project. 

The<lredged  channel  over  the  bar  at  the  mouth  is  somewhat  obstru(!ted 
by  snags,  logs,  etc.,  but  the  depth  is  now  sufficient  for  the  present 
demands  of  commerce. 

The  amount  expended  pu  the  improvement  of  this  river  to  June  30, 
1893,  was  $34,795.04. 

Under  i^ro visions  of  the  river  and  harbor  ivct  of  September  19,  1890, 
an  examination  of  this  river  from  Sabine  Lake  to  Sudduths  Bluff  was 
made  and  a  project  submitted  providing  for  the  removal  of  obstruc- 
tion^ from  the  river  between  these  points,  at  an  estimated  cost  of 
$10,000. 

July  13,  1892,  Congress  appropriated  $5,000  for  imi)roving  Sabine 
River  up  to  Sudduths  Bluif,  Texas. 

The  snagging  plant  contracted  for  commen(;ed  o])erations  at  a  ])oiut 
18  miles  above  Orange  on  July  1,  1893,  and  completed  the  work  Sei> 
tember  20,  1893,  Improving  17i  miles  of  channel  by  the  removal  of  1,325 
obstructions. 

During  the  fiscal  year  ending  June  30,  1894,  the  sum  of  $4,730.93 
was  expende<i  on  this  improvement. 

After  the  obstructions  iu  the  river  l)etween  its  mouth  and  Sudduths 
Bluff  are  removed  about  $2,(K)0  will  be  recjuired  annually  to  keep  the 
stream  in  navigable  condition. 

July  1,  1893,  bnlanro  nnexpcn<le<l $^1,  IKVl.  96 

June  30,  1894,  niuonut  e$))en(led  during  iiscal  yoar 4,  730. 93 

July  1,  1894,  balnnco  nnex]tended 168. 03 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  arailable  for  fiscal  year  ending  Jnno  30,  1895 5, 168. 03 

(See  Appendix  S  13.) 
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i4.  Keches  River^  Texas, — Before  this  river  was  improved  the  bar  at 
its  mouth  had  only  3  feet  of  water  over  it,  and  navigation  was  obstructed 
between  Yellow  l>luft*and  Bevilportby  snags  and  fallen  trees. 

The  i)roject  adoi)ted  for  the  improvement  of  this  river  called  for  the 
dredging  of  a  channel  over  the  bar  at  its  mouth  and  the  removal  of 
obstructions  from  the  river  between  Yellow  Bluff  and  Bevilport. 

In  1880  a  cliannel  was  dredged  through  the  bar  at  the  mouth  of  the 
river  5  feet  dee])  and  30  to  60  feet  in  width.  In  1882  the  river  between 
Yellow  Bluft*  and  Bevilport  was  cleared  of  obstructions. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  about  3  feet.  The  channel  was 
again  dredged  to  a  dei)th  of  5  feet  by  the  Government  dredge,  which 
had  been  at  work  at  Calcasieu  Pass,  and  the  work  was  completed  in 
April,  1889,  since  which  time  no  work  has  been  done. 

The  improvement  will  not  be  permanent,  as  thebar  will  re-form. 

The  sum  of  833,0'JO  has  been  ai^propriated  for  this  work,  of  which 
$28,842.1()  had  been  exi)ended  to  June  30,  1893. 

July  1, 1893,  bjilaiu'o  iiuexpended $4, 157.84 

July  1, 18i>4,  balance  nncxpcndcd 4,157.84 

(See  Appendix  S  14.) 

15,  Removing  siinl'en  ressels  or  craft  obstriicfinff  or  endangering  navi- 
gatlon. — Authority  having  been  obtained,  the  following  wrecks  were 
removed,  under  contracts,  from  navigable  channels  during  the  year: 

The  dredge  boat  ir.  II,  MooHj  in  Lake  Pontxjhartrain,  Louisiana. 
Contract  completed  January  23,  1894. 

The  steamboat  G.  W.  Anderson,  in  Grand  River,  Louisiana.  The 
contract  was  completed  on  »Tannary  15,  1894. 

The  wreck  or  obstruction  in  Ship  Island  Ilarbor,  Mississippi  Sound. 
The  work  was  comi)lct(Ml  on  January  25,  1894. 

The  obstructions  were  blown  up  with  dynamite  and  all  parts  removed 
from  the  channels,  where  they  will  not  again  interfere  with  navigation, 
Nothing  of  value  was  recovered  from  the  wrecks. 

The  removal  of  the  wrecked  steamboat  F,  H,  Barmore,  in  Big  Pigeon 
Bayou,  Louisiana,  was  accomplished  without  cost  to  the  Government, 

The  total  cost  to  the  Government  of  the  removal  of  these  wrecks  was 

(See  Appendix  S  15.) 

SECUniN(J    M(H'TH    OF    BAVOT'   PLAQUEMINK,    T.OUISIANA,  FROM  PtJB- 

THi:n    CAVING. 

This  work  was  in  the  charge  of  Gapt.  John  Millis,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  C.  B.  Ctmistock,  Corps  of  Engineers. 

r>ayon  Pla<ineniin(^  was  formerly  an  outtlowing  branch  of  the  Mis- 
sissii)pi  Ivivcr,  Imt  the  h»vc(*  system  on  the  west  bank  of  the  river  was 
carried  across  tlu*  bayou  many  years  ago.  It  is  now  proposed  to 
improve  an<l  (leep<Mi  the  bayou  and  establish  navigable  connection 
between  it  and  the  Mississippi  by  a  system  of  lo.cks  at  the  town  of 
Phuiueniine. 

The  west  l)ank  of  the  river  at  this  point  is  subje<*t  to  rapid  caving, 
threatening  the  site  of  the  proposed  locks. 

The  project  adopted  for  th(»  imi)rovement  contemphites  a  system  of 
submerged  spur  dikes  plactMl  at  intervals  of  about  900  feet,  with  inter- 


BIYEB  AlO)   HARBOR   IMPROVEMENTS.  233 

vals  protected  by  continuous  revetment.    The  dikes  and  revetment  are 
built  of  timber  and  brush,  ballasted  with  rock. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  there  had 
been  expended  $106,661.54,  and  five  of  the  dikes  had  been  built. 

During  the  past  year  continuous  revetment  had  been  laid,  covering 
in  part  the  intervals  between  dikes,  so  there  is  now  1,400  linear  feet  of 
protection  work  below  the  site  of  the  proposed  lock  and  1,200  feet 
above,  with  an  unprotected  interval  of  600  feet  left  to  enable  necessary 
excavation  for  the  lock  entrance  to  be  made. 

During  the  year  $72,000  additional  was  allotted  for  this  work,  an. 
there  was  a  balance  of  $27,085.46  on  hand  from  the  last  allotments 
The  amount  expended  was  $99,059.75,  leaving  a  balance  of  $25.71. 

The  money  statement  is  consolidated  with  that  for  the  general 
improvement  of  Bayou  Plaquemine,  Louisiana,  page  225. 

(See  Appendix  T.) 

IMPROVEMENT   OF   CERTAIN   RIVERS   AND   HARBORS   IN   TEXAS. 

This  district  was  in  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  William  O.  Langfitt, 
Corps  of  Engineers,  to  August  23, 1893,  and  Lieut.  Lansing  H.  Beach, 
Corps  of  Engineers,  since  August  21,  1893;  Division  Engineer,  Col. 
C.  B.  Comstock,  Corps  of  Engineers. 

i.  Entrance  to  Galveston  Harbor ^  Texas, — The  obstructions  to  deep- 
water  navigation  at  this  harbor  have  been  the  outer  and  inner  bars. 
On  the  former  the  natural  depth  was  12  feet,  and  on  the  latter  about 
13  feet,  both  at  mean  low  tide. 

The  present  project  for  improvement  at  this  locality  was  adopted  in 
1874,  modified  in  1880,  and  again  modified  in  188(5,  the  object  being  to 
deepen  the  channel  so  as  to  admit  seagoing  vessels  of  the  dcei)est 
draft.  The  projects  prior  to  1874  related  to  dredging  operations  on  a 
small  scale. 

The  projects  for  1874  and  1880  contemi)lated  construction  of  jetties 
to  deepen  the  channels  on  the  bars,  the  former  with  a  view  to  a  depth 
of  18  feet.  The  modification  of  1880  was  with  a  view  to  a  possible 
depth  of  30  feet  by  means  of  jetties,  to  be  supplemented,  if  need  be,  by 
dredging,  these  jetties  to  be  of  rock  and  to  be  built  to  a  height  of  5 
feet  above  mean  low  tide.  The  cost  of  the  modification  of  1880  (the 
present  project)  was  estimated  at  $7,000,000. 

The  total  amount  expended  under  the  foregoing  plans  to  June  30, 
1893,  was  $3,3o9,C39.82,  in  addition  to  which  there  was  expended 
$100,000  subscribed  by  the  city  of  Galvest<)n  in  1883.  There  was  then 
a  depth  at  mean  low  tide  of  14  feet  on  the  outei-  bar  and  23  feet  where 
the  inner  bar  was,  an  increase  of  2  feet  and  10  feet,  respectively,  since 
the  work  began. 

The  expenditure  during  the  fiscal  year  ending  June  30,  1894,  of 
$1,008,824.68  has  resulted  in  obtaining  14.5  feet  on  the  outer  bar  and 
24J  feet  where  the  inner  bar  was,  an  increase  in  depth  of  i  foot  and  1 J 
feet,  respectively,  since  last  year. 

The  work  during  the  year  consisted  in  extending  the  north  jetty 
gulfward  12,600  feet,  of  which  8,500  feet  was  completed.  The  total 
work  d(me,  sincfc  operations  began  in  1887, is  represented  by  32,829  feet 
of  south  jetty,  of  which  32,000  feet  is  completed  and  829  feet  uncom- 
pleted, and  16,200  feet  of  north  jetty,  of  which  10,000  feet  is  completed 
and  6,200  feet  is  uncompleted. 
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July  1,  1893,  balauco  iiQexpondeil $\,4!&^ 

JuDC' 30,  1894,  amouut  (expended  during  fiscal  year 1,006, 

July  1,  1894,  balance  unexpended 459, 

July  1,  1894,  outstanding  liabilities $222,164.00 

July  1,  1894,  auiouut  covered  by  uncompleted  contracts..     222,602.94        444, 

July  1, 1894,  balance  available 14, 

Auiouut  aiipropriatcd  bj'  sundry  civil' act  of  August  18,  1894 600, 

Amount  available  lor  fiscal  year  ending  June  30,  1895 614, 


• 


(  Amount  (ostiniated)  required  for  completion  of  existing  project.. . .     3, 050, 

Amount  that  can  be  jirofitably  expended  in  fiscal  year  ending  June 
J      30,  18iK5 1,000, 

Subniittt'd  in  coni])liauce  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  18GG  and  1867  and  of  sundry  civil  act  of  March  3, 
1893. 

(See  Ai)i)eii(lix  U  1.) 

Ji\  Ship  vluumcl  in  Galveston  Bay^  Texas. — This  is  a  channel  tin 
tlirougli  (liilvestou  Bay  by  the  United  States  Government  from 
var  Channel  to  Morgan  Cut,  the  latter  terminating  at  a  poii 
miles  from  Morgan  Canal,  an  excavation  across  Morgan  Point  Ji 
mouth  of  the  JSan  Jacinto  Kivcr.  Morgan  Cut  and  Canal 
Ibrnierly  the  i)roi)erty  of  the  Buffalo  Bayou  Ship  Channel  Com 
but  were  purchased  0^'  the  United  States  and  the  transfer  was 
May  4,  1S{)2. 

The  natural  depth  on  the  line  of  the  Galveston  Bay  Ship  Ch 
averaged  tSi  feet  at  mean  low  tide,  with  a  depth  in  some  places  c 
7  feet;  th(^  ruling  depth  in  Morgan  Cut  was  7^  feet,  and  in  the  ca; 
feet. 

The  project  for  this  improvement  was  adopted  in  1871,  modifi 
lS77,and  again  inodified  in  1802.  This  latter  modification  became  J 
sary  owing  to  the  acquisition  by  the  United  States  of  the  Morf>fa 
and  Canal.  The  object  of  the  improvement  is  to  excavate  aud 
tain  a  channel,  KK)  feet  wide  at  the  bottom  and  12  feet  deep,  fron 
ivar  Channel  to  the  San  Jacinto  Kiver,  a  distance  of  24.33  miles,  tli 
giving  an  outlet  to  the  commerce  of  Buffalo  Bayou,  of  San  Ji 
liiv(M",  of  Trinity  Itiver,  and  of  Cedar  Bayou. 

A  channel,  having  a  least  width  of  100  feet  and  depth  of  12  fee 
excavated  from  Bolivar  Channel  to  Morgan  Cut  in  1  88  and  I88I 
as  no  dredging  was  done  from  then  to  June  30,  1893,  the  clianne 
shoaled  again  to  an  average  depth  of  8  feet.  The  amount  ex|)eni] 
this  improvement  up  to  that  time  was  8'^o7,3iri.80. 

The  sum  of  840,3.' 52. 78  was  expended  on  this  improvement  duriii 
liscal  year  ending  June  30,  1894,  and  was  applied  to  dee|>euiDj 
widening  the  channel  from  the  Morgan  (-anal  to  the  Morgan  Beai 
<listance  of  4.8  miles.  The  amount  of  material  dredged  was  1/ 
cubic  yards,  thedei)th  in  thecjhannel  being  inci cased  JrcmS  to  9. 
a  gain  of  l..")  feet  for  navigation.  There  is  now  an  average  deii 
O.r*  feet  from  Bolivar  Channel  to  the  Morgan  Canal. 

This  project  is  not  <ai)abl(*  of  permanent  completion,  as  the  sh 
sands  in  the  bay  <'ause  the  channel  to  shoal  considerably  when  Wi 
suspended.  It  is  estimated  that  the  sum  of  8100,000  will  be  re(j 
annually  to  maintain  the  channel  after  it  has  been  excavated  t 
required  width  and  depth. 
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July  1,  1893,  balance  imoxpendedT $69,184.30 

June  30,  1894,  amount  expended  during  fiscal  year 40, 332. 78 

July  1, 1894,  balance  unexpended 28,851.42 

July  1,  1894,  outstanding  liabilitiea $8,031.66 

July  1,  1894,  amount  covered  by  uncompleted  contracts 18, 772. 82 

26,804.48 

July  1,  1894,  balance  available 2,046.94 

Amount  appropriated  by  act  of  August  17, 1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 52, 046. 94 

{Amount  (estimated)  required  for  completion  of  existing  project 219,  675. 44 
Amount  that  can  bo  profitably  exx>ended  in  fiscal  year  ending  J  une  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Appendix  U  2.) 

5.  Channel  in  Went  Oalveston  Bay,  Texas. — The  cliaimels  tlirougli 
West  Galveston  Bay  were  originally  dredged  in  1859  by  tlie  State  of 
Texas  to  a  depth  of  5  feet,  but  during  the  storm  of  1875  th^y  shoaled 
to  a  depth  of  from  2^  to  3  feet  at  mean  low  tide,  and  at  the  same  time 
became  too  narrow  to  allow  vessels  to  pass  through  them  except  at 
fall  tide.  Subsequent  storms  probably  <5aused  furtlier  filling  of  the 
channels. 

The  project  for  thisimi)rovement  was  adopted  in  1892,  and  consisted 
in  widening,  deei>ening,  and  straightening  the  channel  by  dredging,80 
a«  to  afford  a  least  width  of  200  feet  and  depth  of  3i  feet  between  the 
railroad  bridges  and  San  Luis  Pass  in  the  bay,  and  a  least  width  of  100 
feet  and  depth  of  3  feet  along  Christmas  Point,  the  channel  to  be 
marked  by  suitable  bea(  ons.    The  total  estimated  cost  was  $28,998.80. 

The  amount  expended  on  this  improvement  to  Jnne  30,  1893,  was 
$2,317.71,  and  was  applied  to  dredging  a  channel  at  Deer  Islands  reef. 
The  small  amount  of  material  removed  was  not,  however,  enough  to 
benefit  commeice,  as  no  portion  of  the  channel  had  been  comjdeteil. 

The  sum  of  83,749.82  was  expended  during  the  i>resent  fiscal  year  in 
continuing  work  at  the  same  locality.  The  channel  acrovss  the  reef  was 
nearly  completed,  only  a  small  portion  south  of  the  islands  remaining 
to  be  dredgiKl.  As  soon  as  this  has  been  d<me,  one  obstacle  to  vessels 
navigating  the  bay  will  have  been  removed,  as  a  channel  from  100  to 
IGO  feet  wide  and  having  the  required  depth  of  3.5  feet  at  mean  low 
tide  will  bo  available  for  navigation  across  Deer  Islands  reel*. 

Jnly  1,  1893.  halanco  nnexpendod $12,  682. 29 

Juue  30,  1894,  ainonnt  expended  during  fiscal  year 3,  749. 82 

July  1,  1894,  balance  unexpended 8, 032. 47 

July  1,  1894,  outstanding  liabilities $489.47 

July  1,  1894,  amount  covered  by  uncompleted  contracts 8,443.00 

S.  032. 47 

Amount  appropriated  by  act  of  August  17,  1894 5,  000. 00 

{Amount  (ecrtimatod)  required  for  completion  of  existing  project 9, 000. 00 
AmountthatcanbeproHtably  expended  in  fiscal  yearondiug  June 30, 1896      9,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  3.) 

4.  Trinity  River^  Texas. — This  stream  discharges  into  Galveston 
Bay,  through  several  mouths  or  passes.  Opposite  each  of  these  a  bar 
exists,  over  which  there  is  a  depth  of  but  3.5  feet  at  mean  low  tide^ 
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wliicli  is  not  safficieut  for  purposes  of  navigation,  at  least  5  feet  of 
water  being  required. 

The  project,  adopted  for  tlie  improvement  of  this  stream  in  1873  and 
amended  in  1889,  contemi)lates  the  erection  of  two  parallel  jetties  at 
the  mouth  of  the  middle  pass,  the  one  principally  used  by  vessels, 
extending  7,750  feet  into  Galveston  Bay  and  plaee<l  about  275  feet  apart, 
and  in  closing  the  other  passes  by  submerged  dams,  the  object  being 
to  obtain  0  feet  of  water  on  the  bar  at  mean  low  tide. 

The  amcmnt  expended  to  June  30,  1893,  was  $56,746.93.  Of  this 
amount  part  was  applied  to  constructing  jetties,  of  which  6,159  feet  of 
west  and  300  feet  of  east  jetty  is  still  in  good  condition,  and  the  bal- 
ance was  used  in  dredging  a  channel  across  the  bar.  Owing  to  sus- 
pension of  operations  and  natural  causes  this  channel  had  shoaled  so 
that  there  was  no  api)reciable  change  in  the  depth  over  the  bar  at  that 
time. 

During  the  iiseal  year  ending  June  30,  1894,  $8,437.83  was  expended 
in  constructing  an  extension  of  1,200  feet  to  the  west  jetty,  making  it 
in  all  7,359  feet  long,  and  in  dredging  a  chaHiiel  across  the  oar,  having 
a  width  of  100  feet  and  depth  of  5  feet  at  mean  low  tide,  so  as  toaffora 
immediate  benefit  to  navigation.  This  channel  is  ample  for  navigation 
purposes,  l)nt  to  preserve  it  it  will  be  necessary  to  extend  the  east 
jetty  out  to  the  r>-fo()t  contour  in  the  bay. 

July  1,  1898,  Imlaiuf  uiicxpeiKk'd $10,253.07 

Juuc  30,  1894.  anion ut  cxpeiuled  during  fiscal  year 8,437.83 

July  1,  1891,  l)alauco  uncxpoud<Ml 1, 815. 34 

Amount  ai)pn)priatod  by  act  of  August  17,  1894 5, 000. 00 

Amount  available  for  iiseal  year  ending  .Juno  30,  1895 6. 815. 24 


■  Amount  (ostimntod)  rcr|ulred  for  completion  of  existing  project 17,500.00 

Amount  that  can  boprotitably  e\])ended  in  fiscal  year  cnding.Juue 30, 1896    17,500.00 
iSubmitted  in  compliance  with  re<inirements  of  sections  2  of  river  and 


{. -- 

[     harbor  acts  of  18(10  and  l^liT  and  of  sundry  civil  act  of  March  3, 1893. 
(See  Appendix  U  1.) 

.').  Cedar  lUiifon,  Te.vds. — The  navigation  on  this  stream  was  obstracted 
by  Ji  bar  whicli  had  formed  ut  the  mouth  of  the  bayou  where  it  emptied 
into  Oalveston  Bay.  The  depth  of  water  in  the  bayou  above  the  bar 
was  7  feet,  and  in  the  bay  beyond  the  bar  5  feet,  whereas  the  natural 
dei)th  on  the  bar  between  the  two  was  but  3  feet. 

Tlu^  pr()j(M*t  adopted  for  this  iini)rovement  eonsisted  in  the  construc- 
tion of  two  stone  and  brnsh  jetties,  about  250  feet  apart  where  they 
crossed  tlie  bar,  and  exteudin*::  from  the  mainland  to  the  6-foot  contour 
in  (lalv4'ston  r>ay.  These  jetties  were  to  protect  a  channel  having  a 
de]>th  of  5  feet  and  a  wi<ltli  of  about  KM)  feet,  which  was  to  be  dredged, 
eonnecrtin*;'  the  r)-foot  curve  in  the  baycm  with  the  5  foot  curve  in  the 
bav. 

Tlie  amount  exi)ended  to  June  '>0,  ISlKi,  was  821,478.45,  which  was 
applied  to  died<rin^  a  cut  (m  the  bar  and  i)rotectin^  it  by  Jetties,  resnlt- 
injr  in  a  channel  I.SIO  feet  loiif?  by  04  feet  wide,  and  having  a  ruling 
dei)tli  of  .")  feet. 

The  amount  expended  during  the  iiseal  year  ending  June  30,  1894, 
was  ><7,071.5r)  and  \vasai)plied  to  ext(Midin«i:  and  widening  the  channel 
between  the  jetties,  the  amount  of  material  removed  being  21,000cubic 
yards.  Tlie  completed  channel  is  now  2,8:J0  feet  long,  90  feet  wide,  and 
5  feet  deei>atmean  h)w  tide,  wliich  i»ractically  completes  the  project,  as 
far  as  the  dimensions  of  the  cliannel  are  concern^.    It  will,  however, 
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require  the  sum  of  $6,600  to  extend  the  jetties  to  a  length  sufficient  to 
preserve  this  channel. 

July  1, 1893,  balance  unexpeuded $7, 671. 55 

Jtme  30, 1894,  amouu  t  expeudcd  during  fiscal  year 7, 671. 55 


Amount  (estimated)  reqnjred  for  completion  of  existinp^  project 6, 500. 00 

Amoantthat  can  be  profitably  expended  in  fiscal  year  ending  June30,1896      6, 500. 00 
Submitted  in  comi)iiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  5.) 

6\  Buffalo  BayoUj  Texas. — The  channel  of  this  stream  between  the 
city  of  Houston  and  Simms  Bayou,  a  distance  of  11  miles,  was,  in  its 
natural  condition,  narrow  and  tortuous,  and  the  natural  depth  in  many 
places  was  not  more  than  5  feet.  Below  Simms  Bayou  it  is  wide  and 
deep. 

The  project  for  its  improvement  was  adopted  in  1881,  the  object  b6ing 
to  straighten  the  channel,  widen  it  to  100  feet,  and  deepen  it  to  12  feet; 
also  to  remove  such  snags,  stumps,  and  overhanging  trees  as  were 
obstructions  to  navigation. 

The  amount  expended  to  June  30, 1893,  was  $173,217.98.  It  has 
resulted  in  clearing  the  channel  of  the  most  prominent  stumps,  snags, 
and  overhanging  trees,  in  easing  most  of  the  bends,  and  in  removing 
Buch  shoals  as  obstructed  an  8-foot  navigation. 

The  amount  expended  during  the  past  fiscal  year  was  $19,921.51,  and 
has  resulted  in  a  further  easement  of  bends  and  deepening  of  the  bayou, 
W)  that  a  lOfoot  channel  is  now  available  in  the  bayou  from  Houston 
to  Harrisburg,  a  distance  of  8  miles.  Obstructions  were  also  removed 
from  the  bed  and  banks  of  the  stream.  These  obstructions  are  renewed 
in  more  or  less  degree  every  year  through  action  of  floods.  The  project 
18  not  capable  of  i)ermanent  completion. 

J"lv  1, 1893,  balance  miexpendod $20,532.02 

Jn^e  30, 1894,  amount  expended  during  fiscal  year 19, 921. 51 

Ml,  1894,  balance  unexpended 610.51 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

Amonnt  available  for  fiscal  year  ending  .Tune  30,  1895 15,  610. 51 


{^ount  (estimated)  required  for  completion  of  existing  project 176,  549.  75 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  .June  30,1896    50,  000. 00 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  appendix  U  G.) 

7.  Barbor  at  Brazos  Santiago^  Texas. — In  its  natural  state  the  chan- 
nel over  this  bar  was  shifting  and  its  depth  varied  from  6  to  8  feet. 
The  present  (original)  project  for  its  improvement  was  adopted  in  1881, 
the  object  being  to  fix  the  position  of  the  channel  over  the  bar  at  the 
entrance  and  to  deepen  it.  The  total  amount  expended  to  June  30, 
1393,  was  $189,858.59,  besides  an  appropriation  of  $(),0()0  in  1878  applied 
to  removing  a  wreck.  This  expenditure  has  had  no  useful  effect  upon 
tlie  bar,  and  the  works  heretofore  constructed  have  practically  disap- 
peiired. 

The  amount  exy)ended  during  the  fiscal  year  was  $75.41,  and  was 
principally  applied  to  keeping  a  record  of  commercial  statistics. 

Jnly  1, 1893,  balance  unexpended $57,626.41 

Jane  30, 1894,  amount  expended  during  fiscal  year 75. 41 

July  1, 1894,  balance  unexpended 57,551.00 


238         REPORT   OF   THE   CHIEF   OF   EK6INEES3,  U.  8.  ARMY. 

(  Amount  (eHtimatcd)  required  for  completion  of  existinj^c  project $1,071,090. 

<  Submitted  in  complianco  Avith  requirements)  of  sections  2  of  nverand 
(      harbor  acts  of  1866  and  1867. 

(See  Ai)i)eudix  U  7.) 

WESTERN    RIVERS. 

lM:^UO^^E3IENT  of  certain  rivers  and  AVATEUWAYS  in  LOUISIJLH^-A, 
TEXAS,  ARKANSAS,  3nSSISSIPPI,  AND  TENNESSEE,  TK1BUTAB\-  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  UH'EB  AJWD 
PRINCIPAL    TRIBUTARIES. 

This  district  Tvas  in  the  charge  of  Capt.  J.  II.  "Willard,  CorjMS  <rf 
Engineers :  Division  Kngiueer, Col.  C.  B.  ConiJ^tock, Corps  of  Eiigine€?x^ 

],  licd  Jiivc}\  Louisiaua  and  Arl-ansas. — The  iniproveuieiit  of  'fclij* 
river  was  bej;un  in  1828,  and  ax)i)ropriations  aggregating  8535, 7fiS*30 
were  made  between  1828  and  1852.  Between  1841  and  1852  no  api>r«)- 
priation  was  made,  and  a  longer  interval  elapsed  between  1852  O-Xad 


iiii  1  i'<i^iii^  K  \fiimin*iit^  ,    iiix.-  i<iiirt  UL  .AivAniiui  lUt  >>  trio  jiiiiius^etnuiv  at  -*^ 

sta*res:  luivigation  was  afl'ected  serionsly  by  the  gradnal  enlargeni^" 
of  Tones  J>ay<;u  Outlet,  10  miles  below  Shrcveiwrt,  wLieli  depleted  t  ^^ 
main  channel:  and  navigation  was  obRtrueted  by  Biiags,  raft^  sun"^ 
logs,  wrecks,  and  leaning  timber  thronghont  the  entire  length  of 


river. 


The  ])rojectof  1872  contemplated  removing  the  great  raft  and  clo&i 
Tones  iJayon.     Subseriiiently  it  was  enlarged  to  include  the  removal 
jams,  snn^^^,  wrecks,  leaning  trees,  etc. ;  opening  and  enlarging  the cli  '^ 
n<'l  tlironjih  tlic  falls  of  Alexandria,  La.;  dee]>ening  shoal  places,  r 
closin;^  outlets  and  constructing  andrei)airing  levees  to  confine  the  ri  ^       -i 
to  tin*  adopted  <hannel ;  to  improve  and  keep  navigation  oi>en  from  K*"^ 
ton.  Ark.,  to  the  head  of  Atchafalaya  Hiver,  Louisiana,  a  distance   < 
507  miles;  also  to  juote^t  the  banks  at  Alexandria  and  Shrcvopoi 
from  ciosion,  and  to  make  a  thorough  and  comprehensive  survey  o 
which  to  base  iilansand  estimates  for  i)ermaneiit  improvement. 

The  amount  e.\])ended  IVom  1872  to  Juno  3(),  189;$,  was  81,070/>04.S 
(includiuju' outstanding  liabilities  of  $1,(*7().32),  resulting  in  great  benefit 
to  navigation.  A  channel  was  cleared  through  the  great  rail  in  1873j 
opening  to  navigation  1S8  miles  of  river  between  Shreveiiort  and  Fultou, 
and,  at  lii;,di  stag<*s,  about  1.'58  miles  above  Fulton.  The  subsequent 
work  of  ^.nag  br)ats,  aided  by  the  actnm  of  the  current  and  by  the  iueoin- 
jdetc  leve(»  system,  >ecuied  greater  width  and  depth  throughout  the  raft 
region,  with  a  channel  <'onstantly  scouring,  until  now  there  flows  in  a 
course*  marked  out  for  it  ji  broad  and  deepnver,  safe  at  all  but  thelow- 
est  stn.ucs.  Since  1S72  tlu*  low  water  line  has  fallen  more  than  15  feet 
at  head  of  the  raft,  diminishing  to  about  3  feet  at  Shrevei>ort,  aud  a 
similar  rcdu<tion  has  been  going  on  in  the  river  below.  !Moderatec8ti- 
nnitcs,  mafle  in  1S72,  placed  the  annual  saving  to  the  planting  interest 
by  tin*  removal  of  th(j  raft  at  SI 50,000,  besides  relievingto  a  great  extent 
not  less  than  25,(K)0  acres  of  fertile  lands  from  overflow.  No  work  for 
the  closure  of  Tones  Bayou  has  been  done  since  1882,  when  the  dam 
under  construction  was  destroyed.  That  outlet,  however,  is  filling  up 
gradually  with  drift,  which,  in  <onnecti«)n  with  the  work  done  iu  the 
old  raft  region  above  and  below  its  mouth,  has  caused  the  main  channel 
to  widen  and  scour,  until  nut  less  than  two-thirds  of  the  flood  water  is 
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tiurried  "By  Red  River,  where  twenty -one  years  ago  three-quarters 
esitai^ed  through  Tones  Bayou  or  over  the  banks  into  Bayou  Pierre, 
and  as  the  stretch  has  been  leveed  along  both  sides  there  is  no  doubt 
tliat  lied  River  soon  will  carry  the  whole.    The  rock  excavation  and 
dam  at  the  falls  of  Alexandria  were  completed  in  1885,  increasing  the 
Pjcrioil  of  navigation  about  two  months,  and  as  a  general  thing  permit- 
ting boats  to  pass  the  falls  the  year  round.     The  passage,  however, 
yas  found  difficult  at  low  stages,  and  in  1892-'93  dredging  was  resumed, 
improving  navigation  at  the  upi)er  falls  greatly,  and  leaving  only  a 
small  amount  of  work  to  make  it  safe.    A  crib  dam  and  training  wall 
were  built  in  1884-'85  to  protect  the  bank  in  front  of  Alexandria  from 
erosion,  and  in  1892-'93  this  work  was  strengthened  and  the  caving 
bank  below  the  influence  of  the  dam  revetted  with  the  stone  excavated 
at  the  upper  falls.    The  removal  of  obstructions  from  the  channel  and 
clearing  tlie  banks  for  the  general  improvement  of  the  river  were  not 
begun  until  1878,  but  since  1885  operations  have  consisted  chiefly  of 
that  class  of  work,  and  by  persistent  ettbrts  of  snag  boats  the  river  has 
been  kept  open,  raft  prevented  from  forming,  the  dangers  of  navigation 
^uced  to  a  minimum,  and  steamboats  enabled  to  make  regular  trips 
*^  th6  lowest  stages  of  water.    The  work  of  closing  outlets  and  building 
wveestq  conflne  the  river  to  the  adopted  channel  was  begun  in  1891, 
Jfhcu  the  Sale  and  Murphy  Outlet,  near  the  Arkansas  and  Louisiana 
J||*<?>  xvas  closed  by  a  heavy  earthen  dam,  which  caused  the  channel 
l^'tg^U  the  old  raft  region  below  to  scour  rapidly.    In  the  fiscal  year 
jo93  a  system  of  levees  was  begun  by  cooperation  with  the  State  of 
pj^isiana  and  local  levee  boards,  and  during  that  year  work  was  under- 
aken  to  the  amount  of  3,240,088  cubic  yards,  aggregating  75  miles  in 
^''&th,  at  a  cost  of  more  than  $550,000,  of  which  only  about  one-tenth 
^n  built  by  the  United  States,  and  the  proportion  of  its  cost  was  less 
*«au  9  per  cent.    The  survey  of  the  river  was  carried  from  Fulton 
to  ft     Atchafalaya,  and  checked  by  a  line  of  prexjise  level  from  Delta 
-,  ^^hreveport.  La.,  and  continuing  down  Red  liiver  from  Shreverwrt  to 
^""^iiiouth. 

y  -^nring  the  fiscal  year  ending  June  30,  1894,  the  removal  of  obstruc- 
J^Uh  by  means  of  snag  boats  was  continued  with  benefit  to  navigation 
J.    '^ll  stages,  and  esi>ecially  during  the  i)eriods  of  low  water.    The 
^  ^^  between  the  head  of  the  old  raft  and  the  mouth  of  Black  Eiver 
^^f^orked  over  thoroughly  twice,  special  attention  having  been  given 
^1  ^he  most  obstructed  imrtions.     Valuable  work  was  accomplished  in 
y  ^  >aft  region  above  Shreveport,  permitting  the  local  packet  to  follow 
ob^  ^''ack  of  the  snag  boat,  making  quick  time  and  encountering  no 
^tructions  at  the  lowest  stage  of  water  of  record.     What  is  known 
tlie  Little  Eiver,  below  Tones  Bayou  to  Knox  Point,  was  worked 
^^  ^t"  at  frequent  intervals,  to  remove  obstrnctions  in  the  channel,  shore 
?^Ss,and  timber  on  caving  and  sliding  banks.    Dredging  at  the  upi>er 
^^"s,  near  Alexandria,  was  continued  until  the  allotment  foi*  the  work 
^^  cxhausteil;  3,483  cubic  yards  of  rock  was  excavated  from  the 
chuunel,   the  greater  portion   of   which   was   used    for   raising   and 
strengthening  the  crib  dike  and  revetting  the  caving  bank.     For  con- 
fining the  river  to  the  adopted  channel,  about  79,000  cubic  yards  of 
Ic'vee  work  was   built  by  the  United   States,  in  conjunction  with  a 
mach  larger  quantity  done  by  local  districts  and  the  State  of  lx)uisiana. 
Tlie  channel  through  the  lakes  and  Cypress  Bayou,  between  Shreve- 
port, La.,  and  Jefferson,  Tex.,  was  cleared  of  stumps,  leaning  timber, 
etc.,  under  the  allotment  for  that  work.    Field  work  of  the  survey  was 
IiBiited  to  a  reconnoissance  from  Fulton  to  the  Atchafalaya  to  deter** 
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miDe  cliauges,  make  borings,  etc.     Oauge  observations  at  big 
low  stages  were  made,  and  the  construction  of  maps  was  contin 
The  amounts  expended  during  the  year  were: 

For  general  iuiprovement $Vi 

For  work  at  Alexandria 1 

For  Little  Kiver  from  Scopiui  Cut-off  to  Knox  Point 2 

For  conatrnotion  of  levees ' 14 

For  survey  of  Ked  River If 

For  CypreHH  Bayou  and  the  lakes J 

Total 5S 

July  1,  1893,  l>alanco  unexpended $K 

Received  on  account  of  overpayments  to  land-grant  railroads 

June  30,  1804,  amouit t  expended  during  fiscal  year 5£ 

July  1 ,  1804,  balance  unexpended 42 

July  1,  1894,  outstanding  liabilities 

July  1,  1894,  balance  available 42 

Amoun  t  appropriated  by  act  of  August  17,  1894 16( 

Amount  available  for  fiscal  year  ending  June  30,  1895 19! 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30,1896 1,00( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  V  1.) 

2.  Red  Rirer  above  Fulton^  Ark. — Tlie  project  adopted  for  tbi 
in  1880  contemplated  removing  snags,  drift,  etc.,  above  Fnlton 
to  the  month  of  Kiumichi  Kivcr,  Indian  Territory,  about  138  ni 
give  reasonably  safe  navigation  at  high  stages. 

Tlie  amount  expended  to  June  30, 1893,  was  $15,207.36,  with  v 
small  hand  i)io])elhMl  snag  boat  was  built  and  employed  in  th< 
years  1S88  and  1S80  in  removing  obstructions  to  navigation, 
fiscal  year  1S91  the  snag  boat  was  sold  to  the  work  of  improvii 
Kivcr,  Louisiana  and  Arkansas,  for  81,500,  and  the  proceeds 
sale,  with  the  appropriation  of  1890,  were  applied  to  going  ov 
work,  removing  snags,  driit,  and  leaning  trees,  practically  com] 
the  ])roJect  for  safe  navigaticm  at  high  stages.  Under  the  act  c 
the  largest  Ked  liiv4T  snag  boat  was  employed  in  removing  ol 
tions  to  navigation  for  a  i)eri()d  of  seventy  days,  and  found  consid 
iin])rovement  in  d(^ptli  of  channel  by  scour  since  the  previous 
Although  th(»  stages  during  the  time  it  was  at  work  were  near  o: 
l(»w  water,  tin*  snag  boat,  'M\  feet  beam  and  30  inches  draft,  c 
the  bars  witlumt  dilliculty.  Work  was  carried  from  Fulton 
Kiamichi  Kiver,  and  consisted  of  clearing  a  safe  low-water  ehan 
the  passage  of  the  snag  boat,  that  being  all  that  could  be  done  w 
small  amount  available.  The  ihannel  will  scour  and  widen,  b 
WM)rk  is  not  permanent,  as  new  obstructions  are  added  continual 

Ko  work  was  done  during  the  fiscal  year  ending  June  30, 1 
the  balance  was  not  sufficient  to  resume  operations. 

The  commerce  of  this  part  of  Ked  Kiver  at  present  isinconsid 
and  until  a  single  approi)riation  of  $10,000  can  be  granted,  to 
the  systematic  clearing  of  timber  ah»ng  the  banks  and  removal 
obstructions  in  the  channel,  no  further  w^ork  is  recommended, 
amount  can  be  expended  to  advantage  in  one  low-water  seatc 
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tlie  'work  would  stop  accumulations  of  drift,  permit  the  channel  to 
sconr,  and  benefit  navigation  below  Fulton  to  a  great  extent  by  lessen- 
ing the  source  of  jams  or  raft. 

July  1, 1893,  balauce  unexpended $292.65 

June  30,  1894,  amount  expended  during  fiscal  year 2. 29 

J^ly  I,  1894,  balance  available 290.36 

Amonnt  appropriated  by  act  of  August  17,  1894 3,500.00 

^ount  available  for  fiscal  year  ending  June  30,  1895 3, 790. 36 

JAmou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  2.) 

^»  Ouachita  and  BUicJc  rivers^  Arlcansas  and  Louisiana, — The  improve- 
ment of  Ouachita  River  was  commenced  in  1871.    Black  Eiver,  connecting^ 
we  Ouachita  with  Red  River,  was  added  under  the  same  head  of  appro- 
iPriation  by  act  of   1884.    The  project  under  which  work  has  been 
carried  on  since  1874  contemplates  the  removal  of  snags,  logs,  wrecks, 
*®aning  timber,  etc.,  obstructing  navigation,  and  the  improvement  of 
8uoa]  places  by  dams  and  dredging,  between  Camden,  Ark.,  and  the 
JMoutli  of  Black  River,  a  distance  of  341  miles.    No  estimate  of  cost  is 
^^^11,  as  the  nature  of  the  work  requires  that  it  be  continuous. 
,  ^/^e  amount  expended  to  June  30,  1893  (including  outstanding  lia- 
'^"ities  of  814.92),  was  $351,938.94,  of  which  $238,351.07  was  applied 
m*^^^  the  present  project.    An  iron-hull  snag  boat  was  purchased  in 
loi5>  Qjj^  repaired  with  a  new  steel  bottom  in  1886,  and  a  small  wooden 
sna^  boat  wa«  purchased  in  1888.    From  1875  to  the  end  of  the  fiscal 
y^^  1893  operations  were  carried  on  whenever  funds  were  available 
*^^  oonditions  favorable  for  work,  and  consisted  chiefly  of  the  removal 
??  ^\iag8,  logs,  wrecks,  and  tree  slides  from  the  channel,  and  cutting 
^^ing  timber,  though  an  increased  depth  was  obtained  at  some  of  the 

^Ifi  by  building  wing-dams  of  stone  or  brush. 

^^riiig  the  fiscal  year  ending  June  30, 1894,  the  snag  boat   Wagner 

_*^^  employed  for  a  period  of  tluree  months  in  removing  obstructions  to 

f/^^ Ration  between  Jack's  Island,  Ark.,  and  Bayou  Louis,  La.,  a  dis- 

^^^  of  200  miles.    At  Catahoula  Shoals  a  channel  65  feet  wide  and 

. '^^t  deep  at  low  water  was  dredged  through  that  obstruction,  requir- 

T^  "the  excavation  of  29,026  cubic  yards  of  material.    This  work  was 

r^t^X)ed  by  high  water,  but  will  be  resumed  and  completed  during  the 

^^Xrater  season^f  1894.    A  line  of  precise  levels  was  run  from  Natchez 

^.^  Vidalia  on  the  Mississippi  to  Trinity  at  the  junction  of  Ouachita, 

JJ^^^k,  Tensas,  and  Little  rivers,  and  thence  along  the  Ouachita  between 

■*-^^iiity  and  Monroe.    A  new  hull  was  purchased  for  repairing  the 

*^^ll  wooden  snag  boat,  at  a  cost  of  $4,000. 

The  entire  available  balance  has  been  allotted  to  complete  the  work 
a^  Catahoula  Shoals,  and  to  fit  up  the  machinery  on  the  new  hull  of  the 
wooden  snag  boat. 

J%1,  1893,  balance  unexpended $30,575.98 

Jone  30, 1894,  amount  expended  during  fiscal  year 19,  709. 97 

Jnly  1, 1894,  balance  unexpended 10,866.01 

Joiy  1,  1894,  outstanding  liabilities 8.77 

Jnly  1,1894,  balance  available 10,857.24 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 60, 857. 24 

BNa  94 16 
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Amount  that  can  be  proii  tabl  y  expended  in  fiscal  vear  ending  Jane  30, 1896  $340. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hari)or  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  18^. 

(See  Appendix  Y  3.) 

4.  Bayous  DWrhonne  and  Cornells  Louisiana. — The  project  for 
iniprovemeiit,  adopted  in  1884,  contemplated  two  seasons'  work  fo 
removal  of  siiajrs,  logs,  wrecks,  leaning  timber,  etc.,  obstmcting  : 
gation  from  8tein  Blulf,  on  the  Corney  Brancli,  to  the  mouth  of  I 
bonne,  42.J  miles,  at  an  estimated  cost  of  $15,000.  The  river  and 
bor  act  of  1892  required  that  $1,000  should  be  expended  foi 
improvement  of  the  Corney  above  Stein  Bluff'  to  the  hesid  of  na 
tion,  a  distance  of  IGi  miles. 

The  amount  expeniled  to  June  30,  1893,  was  $10,874.94.  BefoP 
injprovement  commenced  the  bayou  was  navigable  at  high  stag€ 
about  six  to  seven  months  of  the  year.  The  work  extended  the  p 
of  navigation  fully  one  month,  enabled  boats  of  double  the  capaci 
those  used  f(uinerly  to  make  quicker  time  and  with  greater  sa 
reduced  frei^jlit  rates  one-half,  and  extended  navigation  10^  miles  u; 
Corney  Branch. 

During  the  fiscal  year  ending  June  30, 1894,  work  for  the  remo\ 
obstructions  to  navigation  commenced  at  Cobb  Landing,  the  be 
navigation  on  Bayou  Corney,  and  was  carried  down  to  mouth  o1 
IVArbonne.  The  work  was  done  at  the  lowest  stages,  and  the  ren 
of  stum])S  and  other  obstructions  from  the  channel,  and  leaning 
ber,  not  only  lessened  the  danger  of  navigation,  but  enabled  st 
boats  to  run  to  Cobb  Landing  on  a  stage  2  feet  lower  than  former 

The  work  is  not  permanent,  as  new  obstructions  are  added  from 
to  time,  but  as  the  original  project  for  benefiting  highwaternavig 
has  been  completed  no  estimate  is  made  for  continuing  the  imp 
ment. 

.July  1, 18{»3,  balain'o  unexpended f4, ! 

.June  !M),  IS9-I.  amount  expended  during  fiscal  year 2^  J 

July  1, 181M,  balance  available 1,  J 

Amount  appropriated  by  act  of  August  17,  181)4 3,  ( 

Amount  available  for  fiscal  year  ending  Juno  30,1895 4,1 

(See  Appendix  V  4.) 

5.  Bayou  Bartholomew,  Louisiana  and  ArTcansas, — The  projec 
this  improvement,  adopted  in  1881,  contemplated  the  removal  of  si 
logs,  wnM'ks,  leaning  timber,  etc.,  to  give  safe  navigation  froi: 
month  to  Uaxter,  Ark.,  about  150  miles.  The  original  estima 
cost  for  two  consecutive  seasons'  work  was  $20,862,  but  as 
obstructions  an*,  added  every  year  no  estimate  for  permanent  imp 
ment  has  been  made. 

Th<»  amount  expended  to  June  30, 1893,  was  $32,051.90.    Opera 
extended  ov(»r  the  entire  i)ortion  of  the  bayou  between  Baxtei 
the  mouth,  an<l  some  of  tlie  worst  obstnicted  reaches  were  wc 
over  two  and  three  times,  but  the  appropriations  were  too  small 
the  work  thoroughly  as  contemplated  in  the  original  i)roject. 
work  done  at  int(Tvals,  however,  has  benefited  navigation  to  a  j 
extent.     Before  oi)erations  connnenced  the  average  duration  oi 
navigable  season  was  three  months.     The  work  gave  better  and 
navigation  for  about  six  months;  enabled  boats  of  double  the  cap 
to  make  trips  in  half  the  time,  and  freight  rates  were  reported  to 
been  reduced  50  i>er  cent. 
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During  the  fiscal  year  endiug  June  30, 1894,  work  for  the  removal 
of  obstructions  to  navigation  extended  from  McCombs  Landing, 
Ark.,  some  30  miles  below  Baxter,  considered  the  head  of  naviga- 
tion, to  the  mouth.  The  stream  was  found  badly  obstructed  by  fallen 
timber,  many  of  tlie  trees  bridging  the  bayou.  The  Avbrk  was  done  at 
low  stages,  rendering  navigation  comparatively  safe  at  high  and 
medium  stages.  In  the  part  of  the  stream  below  Lind  Grove,  La.,  which 
had  been  worked  over  most  thoroughly  in  preceding  years,  considerable 
improvement  in  the  depths  on  bars  was  noted,  the  cliannel  having 
scoured  from  4  to  10  inches  deeper  at  slioals  where  snags  and  logs  had 
been  removed  thoroughly. 

July  1, 1893,  balance  uuexpendeil $5,  348. 10 

Juuo  30, 1894,  amount  expended  during  fiscal  year 4,314.  03 

July  1, 1894,  balance  uuexpended 1,  034. 07 

July  1, 1894,  outstanding  liabilities * .24 

July  1,1894,  balance  available 1,033.83 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 6,  033. 83 

!  Amount  tbat  can  beproiitablyex[>endcd  in  fiscal  year  ending  June  30,1896    10, 000. 00 
Submitted  in  compliance  with  requirenionts  of  soi'tioiis  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  18934 

(Sec  Appendix  V  5). 

6.  Baii/'Rircr,  Louisiana. — The  project  for  improving  this  river, 
adopted  in  1881,  contemplated  removing  snags,  logs,  leaning  timber, 
etc.,  obstructing  navigation  at  high  stages  between  the  month  and 
Wallace  Lauding,  about  152  miles  above,  by  two  consecutive  seasons' 
work,  at  a  cost  estimated  at  $20,000.  This  amonnt  was  appropriated  in 
sums  of  $5,000  each  in  a  period  of  six  years.  As  new  obstructions  are 
added  every  year,  and  require  removal  from  time  to  time  in  the  interest 
of  safe  navigation,  no  e*stinmte  for  permanent  improvement  has  been 
nmde.  The  closure  of  three  outlets  near  Point  eJefferson,  La.,  was  added 
to  the  project  in  1880. 

The  amount  expended  to  June  30, 1893,  was  830.839.97,  which  enabled 
steamboats  to  run  to  Point  Jefl'e/son,  19  miles  below  Wallace  Landing, 
at  high  stages,  with  greater  safely;  and  below  tUe  Vicksburg,  Shreve- 
port  and  Pacific  Kailroad  bridge  they  could  navigate  withont  danger 
at  any  stage  high  enough  to  i>ermit  them  to  cross  the  bars,  at  a  saving 
of  at  least  thirty  six  hours  on  the  round  trip.  The  three  <mtlets  were 
closed,  as  securely  as  possible  with  the  means  available,  in  lS87-'88, 
and  the  work  gave  immediate  benefit  to  navigation  by  confining  the 
flow  to  its  natural  course  and  scouring  the  bars  below,  but  the  dams 
were  destroyed  during  the  overflow  from  the  Mississippi  liiver  in  the 
spring  of  1890.  It  is  essential  that  they  be  rebuilt,  and  the  estimated 
cost  of  the  work  required  is  $30,(H)0. 

During  the  flsciil  year  ending  June  30,  1894,  work  for  the  removal  of 
obstructions  to  navigation  was  commenced  at  the  mouth,  November  13, 
and  carried  upstream  to  Winters  Place,  about  10  miles  above  the  Viiks- 
burg,  Shrevei)ort  and  Pacific  Kailroad  bridge,  where  it  was  snsi)en(led 
January  8  by  high  water.  The  part  of  the  stream  worked  over  was 
benefited  greatly,  and  put  in  safe  condition  for  navigation  at  any  stage 
high  enough  to  x>ermit  steamboat^  to  run.  The  work  will  be  continued 
upstream  as  soon  as  the  water  falls  with  reasonable  i^rospect  of  its 
remaiuing  low. 
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July  1,  1893,  balance  unexpended $10,160. 

Received  on  account  of  overpfiyment  to  land-grant  railroad 1. 


10, 161. 
June  30,  1894,  amount  expended  during  fiscal  year 3, 956.      — 

July  1,1894,  balance  available 6,204. 

Amount  a]>propriated  by  act  of  August  17,  1894 8, 000 


Amount  available  for  fiscal  year  ending  June  30,  1895 14, 204^ 


{Amount  that  can  be  profitably  ex])anded  in  fiscal  year  ending  Jane  30, 
1896,  inc]  uding  closure  of  outlets 35, 000- 
Submitted  in  compliance  with  requirements  of  sections  2, of  river  and 
harbor  acts  of  18<)6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  G.) 

7.  Tensas  Ri rcr  and  Bayou  Magorty  Louismna, — The  project  for  improY- 
m^  Tensas  Kiver,  adopted  in  1881,  cont<3mplated  removing  Bna^rs,  logs, 
and  leaning  timber  obstructing  navigation  between  the  mouth  and 
DaUas,  about  134  miles  above,  at  an  estimated  cost  of  $23,000.  Bayou 
]Ma(j()n,  a  tributary,  was  added  under  the  same  head  of  appropriation 
by  a(?t  of  18<S4,  and  the  project  contemplated  removing  the  same  class 
of  work  between  its  mouth  and  Florid,  about  98  miles  above,  at  an 
estimated  cost  of  817,000.  The  estimates  were  based  upon  calcula- 
tions for  (continuous  work  in  <me  low-water  season,  and,  in  view  of  the 
appropriations  made,  are  without  value,  as  new  obstructions  are  added 
every  year  and  recpiire  removal  in  the  interest  of  safe  navigation  fix)m 
time  to  time. 

The  amount  expended  to  June  30,  1803,  was  $24,424.64,  of  which 
$7,529.25  was  applied  to  improving  Tensas  Kiver  and  $10,895.39  to 
Bayou  Ma<;on.  \\'ith  these  expenditures  Bayou  Ma^on  below  Floyd 
and  Tensas  Kiver  below  the.entrance  of  the  Majon  were  put  in  fairly 
good  navigable  condition,  enabling  steamboats  to  make  quicker  trips 
into  the  INIa^'on,  the  principal  commercial  branch,  dui*iug  the  navigable 
season,  with  com])arative  ease  and  safety. 

In  the  past  fiscal  year  Tensas  Biver  was  worked  over  December  11, 
1893,  to  January  30,  1894,  from  its  mouth  up  to  Tensas  Bluff,  ordina- 
rily considered  the  head  of  navigation.  This  work  lessened  the  danger 
of  navigation  and  enabled  boats  to  make  faster  time. 

Although  new  obstructions  are  added  from  time  to  time,  it  is  believed 
that  with  the  balance  of  the  original  estimate  in  one  appropriation 
both  streams  can  be  cleared  of  obstructions  so  thoroughly  as  not  to 
need  attention  for  several  years. 

July  1 ,  1893,  habmco  unexpcuded $1, 675. 36 

June  30,  1894,  unumnt  cxpeuded  duriufjf  tiscal  year 1,575.36 

Amount  ai>j)r(>[»riated  by  act  of  August  17,  1894 5,000.00 


'Amount  (cHtimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1896      9, 000. 00 
Sul)mitted  in  compliance  with  retiuircmentH  of  sections  2  of  river  and 
harbor  acts  of  l>m\  and  18(j7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  V  7.) 

8,  Bi(j  lUack  River ,  MissiHsippi. — The.  project  for  this  improvementi 
adopted  in  1881,  contemplated  clearing  a  channel  suitable  for  iiavigatioii 
at  high  stag(^s  by  the  removal  of  snags,  logs,  leaning  timber,  etc, 
between  the  mouth  and  Cox  Ferry,  about  130  miles  above.  The  cost 
of  completing  the  woik  in  two  seasons  was  estimated  at  932,000, but 
new  obstructions  are  added  each  year. 
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The  amonnt  expended  to  June  30, 1893,  was  $9,914.07.  The  first  appro- 
priation, $5,000,  was  applied  to  removing  the  principal  obstructions 
from  the  mouth  upstream  about  75  miles.  The  next  appropriation,  by 
act  of  1880,  contained  a  provision  that  no  portion  should  be  expended 
until  the  State  of  Mississippi  caused  certain  bridges  to  be  so  constructed 
as  not  to  obstruct  navigation.  The  act  of  1890  removed  the  restriction, 
and  in  1891  the  funds  were  applied  to  work  between  Baldwin  and 
Ivanhoe  ferries,  a  stretch  of  about  20  miles  No  work  has  been  done 
since. 

The  funds  available  will  be  applied  to  continuing  the  removal  of 
leaning  timber  and  suags  as  soon  as  the  water  reaches  a  low  stage. 

In  view  of  the  small  amount  of  commerce  to  be  benefited,  the  fact 
that  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintaining  navigation  by  the  removal  of  obstructions 
added  every  year,  no  estimate  is  submitted  for  continuing  this  work. 

JnJy  1,  1893,  balance  anexpeuded $5,085.93 

June  30,  1894,  amount  expended  daring  fiscal  year 280. 96 

July  1,  1894,  balance  unexpended 4,804.97 

(See  Appendix  V  8.) 

9.  Yazoo  River,  Mississippi. — Work  in  this  river  commenced  in  1873. 
The  project  contemi)lates  removing  wrecks,  snags,  logs,  leaning  timber, 
etc.,  obstructing  navigation.  New  obstructions,  caused  by  floods,  cav- 
ing and  sliding  banks,  etc.,  are  brought  into  the  river  every  year,  and 
no  estimate  for  permanent  improvement  is  given  on  this  account. 

The  total  amount  expended  to  June  30, 1893,  was  $223,578.40  (includ- 
ing outstanding  liabilities  of  $19.82),  part  of  which  was  applied  to  con- 
structing the  snag  boat  Meigs,  the  purchase  of  a  pumping  dredge,  and 
to  \\\^  survey  of  the  mouth  and  lower  river.  The  benefits  derived  from 
the  work  are  marked.  The  large  number  of  wrecks  which  obstructed 
the  river  and  limited  the  period  of  navigation,  many  of  which  were  sunk 
to  prevent  passage  during  the  war  of  the  rebellion,  were  removed  so  as 
to  present  little  or  no  obstruction,  and  Xhe  persistent  work  of  snag  boats, 
carried  on  whenever  funds  were  available  for  the  purpose,  for  the 
removal  of  snags,  logs,  leaning  timber,  etc.,  gave  steamboat  navigation 
from  mouth  to  head  at  all  stages  the  year  round. 

During  the  fiscal  year  ending  June  30,  1894,  the  snag  boat  Meigs  was 
employed  in  the  season  of  low  water  removing  obstructions. 

More  sliding  banks  were  found  than  at  any  period  within  the  preced- 
ing ten  years,  and  heavy  and  effective  work  was  done,  putting  the  river 
in  good  navigable  condition  for  the  time. 

Nearly  all  of  the  available  balance  was  allotted  by  act  of  1888  for  the 
pumping  dredge. 

July  1,  1893,  balance  unexpended $11,441.42 

June  30,  1894,  amount  expended  during  fiscal  year 8,  978. 29 

July  1,  1894,  balance  unexpended 2,  463. 13 

July  1,  1894,  outstanding  liabilities 14. 50 

July  1,  1894,  balance  available 2,448.63 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1895 22, 448. 63 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
Submitted  in  comphance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V9.) 
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10.  Mouth  of  Yazoo  River^  Mississippi. — The  shifting  bar  at  month 
of  Ynzoo  Kiver  is  the  most  serious  obstrnctioii  to  navigation  of  that 
river  and  its  main  tributaries,  a  system  of  about  800  miles.  At  low 
stages  bojits  are  i)revented  from  entering  or  leaving  the  river  without 
lightering,  and  ireqnently  navigation  across  the  bar  is  closed  entirely. 
The  proiHKSi'd  improvement  eontemphites  making  a  new  outlet  from  the 
former  inontli  of  Yazoo,  on  Old  Kiver,  through  the  deep  water  in  Old 
liiver,  across  the  neck  of  low  land  between  Long  and  Bamett  lakes  to 
Lake  (.'rntenuial.  around  the*liead  of  De  Soto  Island,  and  along  the 
front  of  Vicksburg,  entering  the  Mississippi  Kiver  on  the  channel  side 
at  Kleinston.    The  cost  of  the  work  is  estimated  at  81,200,000. 

The  river  and  harbor  act  of  189!i  appropriated  875,0(U>  for  beginning 
work,  to  be  a])p]ied  to  obtaining  and  clearing  and  gi'ubbing  the  right 
of  way  for  the  land  cut,  and  to  include  necessary  borings  and  gaug- 
ings.  A  ^urvcyof  trial  and  final  lines  for  Imation  of  the  canal  was 
made;  a  lii;e  of  piccire  level  from  Vicksburg  to  Greenwood,  near  the 
liea<hNateis  of  the  Yazco,  and  thence  to  Greenville  on  the  Missis- 
sippi, was  <'omi)let(d:  iiHJSt  of  the  discharge  observations  weie  eom- 
put<»(i,  and  all  the  lield  work  was  plotted  and  the  maps  were  nearing 
ccMiiplction  at  the  close  of  the  liscal  year  ending  June  30, 1893. 

During  the  liscal  year  ending  June  30,  18J>4,  the  maps  have  been 
finished,  iron  and  stone  pipes  sunk  at  intervals  on  the  east  sidcof  the 
dredged  clianncl  in  front  of  Vicksburg,  and  connected  with  the  system 
of  levels  and  Ixnings  made  along  the  proposc*<l  lino  between  Old  River 
and  Lake  <'cntciinial,  extending  below  the  grade  of  the  cut,  and  the 
<rliara(ter  of  material  to  be  encountered  determined.  Tlie  engineer 
in  charg(»  was  authorized  to  enter  into  negotiations  with  owners  of  the 
lands  iequire<l  for  the  right  of  way,  but  had  not  been  able  to  reiwrt 
reasonabh*  oilers  at  the  end  of  the  liscal  year,  and  it  may  be  necessary 
to  ii)stitut<'  proceedings  for  condemnation,  as  provided  in  the  act 
ajiproved  July  1:5,  \s\}2, 

W'hoWii'v  Ww,  work  shall  be  done  by  contract  or  by  purchase  of  plant 
and  e(n]>loynienl  of  men,  the  engineer  in  charge  recommends  that  the 
full  a|>pro])riation  be  made,  both  for  economy  of  money  and  to  reduce 
the  time  re<inire<l  for  <*onipIetion. 

Aiiioinit.  of  <iri;:i]i;il  <'Htiinate $1,500,000.00 

Aiiioiint  of  ic\  iscfl  ('htiiiiat<f 1,200,000.00 

Anu)uiit  ii<|iii]'c.<l  to  roinplrtc  the  work 1, 125,000.00 


.July   1,  I^m,  I).'i]aii('<>  iiih*xim'ii(1<m1 $65,580.85 

.F II III-  :;<).  IMH,  aiiioiiiH  <>\i)('Ih1('(1  during  fiscal  year 4, 4U6. 06 

.fiily  I.  ]KH,  h:il:iin<'  un<x|)ou<le<l 61, 0S4. 79 

.Jiil.N    1,  IMM.  ollt^t:^Il(li^;LC  Ji:il>iliti<'.^ 2,00 


July  1,  1M)1,  halaiKo  availal.lo 61,082.79 

Auioiiiit  ap)iro))riat<!<l  hv  arlof  Au^UHt  17,  1894: 

r<.r  t h«-  <u t .' $225, 000. 00 

For  Vickhlmr;;  IIail>or 40,000.00 

2^,000.00 


Anion  lit  av:iilal>lc  for  fis<'al  yoar  ending  June  30,  1895 326,082.79 


Aiuoimt  CrHtiiuatrd)  rj^juiriMl  for  Ci)niid<'tioii  of  oxistin«*  project 860,000.00 

Aiuouiit  that  (Mil  Ix^  profitaldy  ex]»tMidod  in  liscal  ycfir  ending  Jane 

{     :^<',  \mi.. : 635,000.00 

SiihiMittcd  in  ('oin])Ii:iiice  with  refiuimncnts  of  sections  2  of  river  and 
harlx.rartsof  iSGUand  IWiTandof  buudry  civil  actof  March  3,  1893. 

(t^ee  Appendix  V  10.) 
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11.  ^chula  LdkCj  MississippL — This  work  was  commenced  in  1881,  and 
tbe  project .  contemplated  removing  snags,  logs,  leaning  timber,  etc., 
obstructing  navigation,  to  permit  light-draft  boats  to  enter  the  lake 
^^arlier  in  tho  season.  The  estim.ated  cost  of  removing  obstructions 
was  given  in  1880  at  $10,000,  if  the  work  was  done  in  one  low-water 
^^^soxi.  Tho  first  appropriation  was  $3,000,  and  the  total  amount  of 
the  est  imate  was  not  appropriated  for  eight  years.  The  work  is  of  such 
i\ataro  that  it  must  bo  goue  over  to  remove  obstructions  added  from 
time  to  time,  and  no  estimate  for  permanent  improvement  is  given  on 
this  aocouut. 

..  Tho   amount  expended  to  June  30,  1803,  was  $15,053.82,  with  which 

K?  ^^^i^ter  iwrtion  of  the  leaning  timber  was  cleared,  and  the  principal 

oixstrui.  (jtions  removed  from  the  channel,  giving  greater  ease  and  safety 

^  tho   passage  of  steamboats  through  the  lake ;  but  the  ]>eriod  of  navi- 

€ratioi>  was  not  prolonged,  owing  to  enlargement  of  the  bars  in  the  lake. 

it       "   '^^ork  was  done  during  the  fiscal  year  ending  June  30,  1894,  but 

i?^'^  tended  to  resume  operations  when  the  water  falls  to  a  low  stage. 

"^^   unexpended  balance  and  tho  appropriation  made  during  the 

P  ^'^^^^t  session  of  Congress  will  be  applied  to  removing  obstructions 

"itbc>^   lake. 

Jn)^    J»    189H,  bahinco  unoxpendwl $2,946.18 

^    *»   1804,  outstanding  liabilities 9.00 

*-.^  ^»    1894,  balance  available 2,937.18 

^^^ti  appropriated  by  act  of  August  17,  1894 3,000.00 

*^^~>^  t  available  for  fiscal  year  ending  Juno  30,  1895 5,937. 18 

(Sf^>^  Appendix  V  11.) 

ISTn'*       Tallahatchee  River,  Mississippi, — This  improvement  was  begun  in- 
^^^  "^^r       The  project  contemplated  removing  snags,  sunken  logs,  wrecks, 
-^^    .^>^>g  timber,  etc.,  obstructing  navigation  from  mouth  of  the  river  to 
^j^^^^uction  with  Coldwater  Kiver,  about  100  miles  above.    The  esti- 
^^<1  cost  of  removing  obstructions  was  given  in  1879  at  $40,000,  if 
^^V^loted  in  two  seasons'  work.    New  obstructions  are  added  each 
^i/^^     by  sliding  and  caving  banks,  the  shifting  and  scouring  of  tho 
^/^^^el  exposes  others  or  lodges  them  upon  bars,  and  no  estimate  for 
^rp^^^ment  improvement  is  given  on  this  account. 
/K^T-^^etotMl  amount  exi>ended  to  June  30, 1894r,  was  $41,552.50,  of  which 
*  /;*>^H)0  was  leiiuired  by  law  to  be  expended  above  mouth  of  Coldwater, 
^  *^*^vtof  the  river  in  which  there  has  been  no  navigation  since  the  war, 
^T^  \vhich  was  not  included  in  the  project  for  improvement.     With  the 
\  ^^?  apinopriations  made,   great  benefit    to    navigation    has  been 
^Ij^'Vincil  between  the  mouth  and  Sharkey  Landing,  about  05  miles 
^^Ve,  enabling  steamboats  to  run  to  that  i)lace  at  all  stages  the  year 
^^uiKi.    Before  the  iiiiprovenient  commenced  there  was  navigation  for 
^^^y  about  six  months  of  the  year.     Little  was  done  above  Sharkey, 
^^♦'canse  the  funds  available  were  not  sufficient,  and  because  until  1800 
tlie  steamboat  interest  reported  that  boats  Avould  not  run  above  that 
landing,  except  to  make  occasional  trips  at  high  stages  when  naviga- 
tion was  as  good  and  about  as  safe  as  in  the  lower  river.     No  benefit 
was  derived  from  the  work  done  in  1880,  1881,  and  1882  above  the 
iijoutli  of  Coldwater  to  Batesville,  required  by  the  terms  of  appro^^ria- 
tions. 

In  the  fiscal  year  ending  June  30,  1804,  the  snag  boat  Mcigs^  was 
employed  for  thirteen  days  in  removing  obstructions,  chiefly  tree  slides, 
of  which  there  was  a  large  number.     Operations  extended  from  the 
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mouth  up  to  Cassity  Bayou,  one-half  mile  below  Sharkey  Landing, 
and  put  the  lower  river  in  ^ood  navigable  condition  for  the  time,  bat 
should  be  repeated  as  soon  as  practicable,  to  remove  obstmctions 
which  are  adding  continually,  and  the  stretch  above  Sharkey  to  the 
mouth  of  Coldwater  should  be  worked  over  thoroughly. 

The  sum  of  $10,000  can  be  ex[)ended  to  advantage  of  commerce  and 
navigation  in  one  season  of  low  water. 

July  1,  1893,  haliuicc  iiiKixpended $947.44 

Juuc  30,  1S94,  ainoiiiit  cxpeuded  during  fiscal  year 937. 89 

July  1,  1894,  balance  unexpended 9.56 

July  1,  1894,  outstanding  liabilities 6.50 

July  1,  1891,  balance  available 3.05 

Amount  appropriated  by  act  of  August  17,  1894 4, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 4,003.05 

Amounttliat  canbeprofitablyexpendedinfiscal  vearendingJuneSO,  1896    10,  000.00 
Submitted  in  complin iic(»  "vvitb  requirement*  of  sections  2  of  river  and 
harbor  acts  of  18()6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  12.) 

13.  Steele  and  Wushuujton  bayous,  Mkslssippi. — The  improvement  of 
Steele  Bayou  eommenced  under  the  river  and  harbor  aet  of  1884. 
Washington  Bayou,  about  7  miles  long,  which  connects  Steele  Bayou 
with  Lake  Washington,  was  added  by  act  of  1880.  The  project  con- 
templates removing  snags,  stumps,  drift,  and  leaning  timber  obstruct- 
ing high-water  navigation. 

The  amount  expended  to  June  30,  1803,  was  810,050.43,  with  which 
Steele  Bayou  was  worked  over  twice  from  its  source  in  Swan  Lake  to 
its  mouth,  and  the  obstructions  in  Washington  Bayou  were  removed  in 
18S0,  resulting  in  greater  ease  and  safety  to  steamboat  navigation,  but 
the  work  was  by  no  means  thorough  on  account  of  small  appropria- 
tions. 

No  work  was  done  during  the  fiscjil  year  ending  June  30, 1894. 

Steamboat  navigation  of  this  stream  was  not  commenced  until  1879, 
and  since  the  construction  of  a  railroad  through  the  country  in  1884  it 
has  dwindled  until  there  is  practically  no  trade.  It  is  navigable  only 
when  the  Mississii)pi  is  high  enough  to  till  the  lower  part  with  back- 
water, and  owing  to  the  uncertainty  of  navigation  there  is  no  proba- 
bility that  the  steamboat  business  will  revive.  In  view  of  the  forego- 
ing, no  estimate  is  made  for  continuing  work. 

July  1. 1803.  halanro  unexpended $2,443.57 

June  3(),  18!i-l,  amount  expended  during  fiscal  year .31 

July  1, 1891.  balance  unexpended 2,443.26 

(See  A])pendix  V  Hi,) 

11.  Bhj  Sunflower  River,  MiHsisHippi. — Work  in  this  river  commenced 
in  1870.  The  i)r()ject  contemplated  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  navigation,  and  building  wing  dams  to 
scour  a  channel  about  40  inches  dee[)  at  the  bars.  The  original  esti- 
mateof  cost  was  wr>(»,(MK),  made  with  a  view  to  completing  the  work  then 
retpiired  in  three  or  foui*  const^cutive  seasons  of  low  water.  As  new 
obstructions  are  added  from  time  to  time,  which  should  be  removed  in 
the  interest  of  safe  navigation,  no  estimate  for  permanent  improvement 
is  given. 

The  amount  expended  to  June  30,  1803,  was  $01,302.91.  The  work 
extended  over  tlie  navigable  river  from  the  mouth  to  Glarksdale,  though 
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little  has  been  done  above  Faisonia  since  1882,  as  no  benefit  would  have 
been  gained  by  improving  the  upper  river  and  leaving  the  lower  part 
in  an  obstructed  condition,  the  appropriations  having  been  too  small 
for  work  over  the  whole.  *  It  has  been  the  endeavor,  therefore,  to  obtain 
the  best  results  within  the  means  provided  by  keeping  the  lower  river 
open  to  navigation  the  year  round  and  extending  the  limit  up  stream 
as  the  work  progresses.  Before  work  commenced  the  river  was  navi- 
gable for  light  boats  about  six  months  of  the  year;  now  it  is  navigable 
the  year  round,  but  diflBcult  aud  dangerous  at  low  stages  on  account  of 
shoals,  snags,  aud  sunken  logs.  Larger  boats  are  used  and  make  the 
trips  in  little  iiiore  tlian  half  the  time  required  formerly,  and  freight 
rates  are  said  to  be  50  jjfer  cent  less.  The  lands  along  the  river  have 
been  clejired  and  settled  rapidly  of  late  years,  which  is  attributed  partly 
to  improved  navigation. 

Ko  work  was  done  during  the  fiscal  year  ending  June  30,  1894. 

An  appropriation  of  $20,000  can  be  expended  profitably  in  one  season 
of  low  water,  and  will  result  in  greater  benefit  and  work  of  a  more  last- 
ing chaiacter  than  can  be  obtained  with  a  larger  sum  by  small  appropri- 
ations at  intermittent  x^eriods. 

July  1,  1893,  balance  unexpended $697. 09 

June  30,  1894,  amount  expende<l  during  fiscal  year 40.  72 

Jnly  1 ,  1894,  balance  unexpended 656. 37 

July  1,  1894,  outstanding  liabilities 13. 33 

July  1,  1894,  balance  available 643.04 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5,  643. 04 

i  Amonntthatcan  be  profitably  expended  in  fiscal  3^ear  ending  June  30, 1896    20, 000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbfir  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1896. 

(See  Appendix  V  14.) 

15.  Big  Hatchee  River ^  Tennessee, — This  work  commenced  in  1880. 
The  project  contemplated  removing  snags,  logs,  leaning  timber,  etc.,  to 
render  thestream  navigable  the  year  round  for  light  draft  boats  between 
the  mouth  and  Bolivar,  about  240  miles  above.  The  cost  of  the  work 
was  estimated  at  $30,000  in  1880,  if  completed  in  three  consecutive  sea- 
sons. As  new  obstructions  are  added  every  year,  no  estimate  for  per- 
manent improvement  is  given. 

The  amount  expended  to  June  30, 1893,  was  $1^9,821.52,  rendering  the 
stream  navigable  for  light  boats  from  seven  to  nine  months  of  the  year. 
Before  work  commenced  navigation  was  virtually  suspended  by  the 
obstructions. 

During  the  fiscal  year  ending  June  30, 1894,  work  was  not  resumed 
until  June,  but  in  that  month  14J  miles  of  river  was  cleared  of  obstruc- 
tions. The  available  balance  will  be  applied  to  continuing  operations 
from  Kialto  down  to  the  mouth,  and  will  put  the  lower  70  miles  of  the 
river  m  fairly  good  navigable  condition. 

The  officer  in  charge  reports  that  the  small  amount  of  commerce  to 
be  benefited  is  not  commensurate  with  the  cost  of  continuing  this 
improvement,  which  opinion  is  concurred  in  by  this  office. 

Jnly  1, 1893,  balance  unexpended $5,678.48 

June  30, 1894,  amount  expended  during  fiscal  year 2, 423. 20 

July  1, 1894,  balance  unexpended 3, 255. 28 

(See  Appendix  V  15.) 
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16,  Forlced  Deer  Rivet' j  Tennessee. — Work  in  South  Fork  of  this  river 
coinnieiiced  in  1883.  The  river  and  harbor  act  of  1888  added  North 
Fork  and  the  main  river,  under  tlie  general  title  improving  Forked 
Deer  liiver.  The  project  contemplated  removing  snags,  logs,  leaning 
timber,  etc.,  obstiiictiiig  navigation  of  South  Fork  below  Jackson, 
^orth  Fork  below  Dyersburg,  and  the  main  river.  Tlie  original  esti- 
mates of  cost  were  810,200  for  South  Fork,  $4,500  for  Korth  Fork,  and 
$7,0C0  for  the  main  river,  based  on  plans  for  removing  obstructions  in 
one  season.  Xew  obstructions  iiro  added  every  jear,  and  no  estimates 
for  permanent  imi)r()vement  have  been  made  on  this  account. 

The  amounts  exiHiudcd  to  June  30, 181)3,  were  $12,500 for  South  Fork 
and  80,500  for  North  Fork  and  the  main  river.  ^  The  two  forks  \rcro  put 
in  fairly  g()o<l  navigable  condition,  and  the  removal  of  4>bstructions 
from  the  main  stream  enabled  small  boats  to  navigate  with  greater  ease 
and  safety  for  a  i)eriod  of  about  eight  months  of  the  3'ear.  2?avigation 
of  South  Fork  is  cariied  on  by  llatboats,  and  before  the  improvement 
commenced  about  one  in  three  was  wrecked  by  the  obstructions;  now 
they  make  the  trip  with  comparative  safety  at  reduced  cost.  No  work 
has  been  done  in  South  Fork  since  1880.  The  work  in  North  Fork 
enabled  boats  to  run  to  Dyersburg  on  a  stage  3  feet  lower  than  form- 
erly. 

The  river  and  harbor  act  of  1802  provided  $3,000  for  ''completing 
improvement''  of  North  Fork  and  main  river.  During  the  fiscal  year 
ending  Jane  30,  1801,  work  commenced  ]May  22  at 'Dyersburg,  was 
carried  down  to  tlic  m(mth  of  North  Fork,  and  thence  down  the  main 
ttream  about  17  miles.    The  work  will  be  comjdeted  early  in  July. 

It  is  the  oi)ini()n  of  the  ollicer  in  charge  that,  in  view  of  the  limited 
commerce  to  be  benefited,  no  further  appropriation  can  be  expended 
prolitably  for  this  injprovement. 

.Inly  1,  1«1K>,  balaiico  uiu'xix'ndod $3,000.00 

Juno  ;>(),  18i>l,  aiiiount  cxpciKkMl  diiriiij^  lisfjil  year 2,028.22 

July  1,  ISIH,  balanco  unexiMMulod 371.78 

July  1,  IHIU,  (»utMtaniliu«;f  liabilitii'S 2.  10 

July  1,  ISOl,  balance  available S60.68 

(See  Ai)pendix  V  KJ.) 

17.  ^Vaicr  (jniifjv.s  on  Mimsissippl  River  and  its  principal  tributaries, — 
These  gaug<\s  wen*  designed  to  secure  information  fnmi  continaoas 
lecords,  with  a  view  to  i)r()tecting  alluvial  lands  against  overflow, 
ini])r()ving  navigation,  and  giving  correct  reports  of  the  stages  of  water 
for  the  bcnelit  of  river  men  and  planters.  Their  establishment  and 
the  niaiutcnaiic(»  of  daily  observations  were  enjoined  upon  the  Secre- 
tary of  War  I  y  joint  resolution  of  Congress,  approved  February  21, 
1S71  (St:iJute.;  at  Large,  vol.  1(>,  j).  598).  Section  G  of  the  river  and 
harbor  act  of  1S8S  provided  a  i)ermanent  indctinite  appropriation  for 
tl:e  purpose  of  securing  uninterru])ted  gauging. 

The  amount  (\\pended  to  June  30,  lSt)3,  was  897,703.90.  The  17 
gauges  orderetl  by  the  resolution  of  February,  1871,  were  established 
the  latter  part  of  that  year,  except  the  one  at  Carrollton,  La.,  estab- 
lished in  January,  ISTi*.  Seven  additional  gauges  have  been  estab- . 
lished  ai:d  li  discontinued,  and  there  are  now  22  gauges  maintained. 
The  service  has  l>een  improved  materially  of  late  years.  In  1881  bulle- 
tins w<'re  erected  at  the  stations  on  the  IVlississippi  for  the  puri)ORe  of 
giving  i)assing  steamboats  the  stage  of  M'ater  and  indicating  whether 
the  river  was  lisiiig,  stationary,  or  falling.  In  1890  they  were  replaced 
by  larger  bulletius  and  the  old  ones  used  for  extending  the  service  to 
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the  tributaries.  Since  February  1,1887,  the  gauges  have  been  read 
and  bulletins  posted  twice  a  day,  to  secure  greater  uniformity  and 
accuracy;  formerly  they  were  read  only  once  a  day.  The  readings 
have  been  published  by  the  Mississippi  River  Commission  to  end  of 
the  calendar  year  1893. 

July  1, 1893,  balance  unexpended $29.81 

Amount  allotted  for  fiscal  year  ending  June  30, 1894 5, 500. 00 

5, 529. 81 
Jnne  30, 1894,  amount  expended  during  fiscal  year 5, 507.  33 

Jnly  1, 1894,  balance  nnexpended  » 22. 46 

July  1, 1894,  outstanaing  liabilities 21.00 

July  1, 1894,  balance  available 1. 46 

Amount  allotted  for  fiscal  year  ending  Juno  30, 1895 5, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 5, 501. 46 

i  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    12,  000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  17.) 

IMPROVEMENT    OF    ARKANSAS    BIVER    AND   OF    CERTAIN    RIVERS   IN 

ARKANSAS   AND   MISSOURI. 

Tliis  district  was  in  the  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engi- 
neers,  to  December  19,  1893,  and  of  Cai)t.  Carl  F.  Palfrey,  Corps  of 
Engineers,  since  that  date;  Division  Engineer.  Col.  C.  13.  Comstock, 
Corps  of  Engineers. 

1.  Removing  obstructions  in  Arkansas  River. — This  river  was,  pre- 
vious to  improvement,  seriously  obstructed  by  snags,  overhanging  tim- 
ber, reefs,  and  bars. 

The  original  project  under  this  head  was  to  raise  and  destroy  snags, 
cut  overhanging  timber,  remove  bowlders  and  reefs  by  blasting  and 
dredgitig,  and  cut  out  sand  bars  by  temporary  wing  dams. 

To  this  was  later  added  the  survey  of  the  river,  with  the  view  to  per- 
manent improvement. 

Since  appropriations  for  permanent  improvement  were  made,  blast- 
ing, dretlging,  and  dams  have  been  omitted  from  the  project,  leaving 
customary  snagging  operations  only. 

On  this  work  had  been  expended,  from  the  first  appropriations  in 
1832  up  to  June  30,  1893,  $829,328.57. 

By  general  consent  of  masters  and  pilots  this  expenditure  has  resulted 
in  a  material  all(»viati(m  of  the  difficulties  of  navigation. 

The  operations  of  the  fiscal  year  have  been  confined  to  the  reach  from 
Little  liock  to  Dardanelle.  They  are  reported  as  adding  several  trips 
to  the  running  season. 

July  1,  1893,  bulaiico  iincxpended $19,954.89 

Received  on  accoiiut  of  salo  of  U.  S.  snag  boat  Missoui'i 2,500.00 

22,454.89 
Jane  30,  1894,  amount  expended  during  fiscal  year 21, 882.  05 

July  1 ,  1894,  balance  unexpended 572.  84 

July  1,  1894,  outstanding  liabilities '. 135. 94 

July  1,  1894,  balance  available 430.90 

▲mount  api^ropriated  by  act  of  August  17,  1894 20,  000. 00 

Amoant  available  for  fiscal  year  ending  June  30,  1895 20, 436.  90 
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{Amount  (estimated)  required  for  work  aimnally $35,000.00 
Amount  thut  can  he  prolitably  expended  in  fiscal  year  ending  June30yl896    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  im^  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  W  1.) 

2.  Arl'ansaa  Birer,  Arkansas. — Besides  obstructions  by  snags,  etc., 
the  natural  channel  is  shifting,  and  obstructed  by  sand  bars  fed  by 
cavin<r  banks,  and  also  by  reefs  of  rocks  in  the  upper  reaches. 

Of  the  earlier  ai)propriations  for  removing  obstructions,  $20,0(K)  was 
allotted  to  removal  of  a  bar  at  Fort  Smith.  Later  ai)propriation8  were 
for  works  at  Fort  Smitli  and  IMiie  Bluff,  since  adopted  as  part  of  the 
general  plans  of  improvement. 

l^resent  i)r()ject  is  to  contract  by  dikes  or  by  dams  closing  chutes,  so 
as  to  give  a  channel  of  0  feet  in  depth  below  Little  Kock  and  !i  feet  in 
dei)t]i  above  Little  Kock,  and  to  protect  this  channel  by  revetment  of 
caving  banks 

For  th(»  works  aln^ady  constructed,  adopted  in  1888  as  part  of  the  gen- 
eral ])roje(t,  there  had  beeti  api)ropriated  up  to  1880  8128,500,  which 
has  been  a])i)lied  to  those  works.  From  the  appropriation  for  the 
general  improvement  of  the  river,  including  allotments  therefrom  for 
the  above  works,  there  was  expended  ap  to  June  .'U),  181>3,  8545,i;88.24, 

Lon;;  rra<l;es  of  the  river  are  still  unimproved.  The  works  above 
Dardanelle  have  removed  the  bar  in  front  of  that  place.  Dikes  at  vari- 
ous shallow  crossings  have  deepened  the  channel.  Deep  water  has 
been  held  against  the  river  front  at  Little  Bock.  The  bar  above  Pine 
Bluff  has  b<*en  removed,  and  the  caving  bank  at  that  city  has  been 
prot<'cted  by  revetment. 

The  ex])enditures  for  tire  fiscal  year  1894  have  been  for  consolidation 
and  i'e]>air  of  existing  works,  except  one  dike  at  Crystal  Hill,  whose 
effect  upon  the  channel  has  not  yet  been  tested. 

•lulv  1,  1S1«,  balance  unexi»cndtMl $109,711.  76 

Keroivctl  on  account  ofwale  of  IJ.  S.  quarter  boats  Yorktown  aud  Greenwich  5, 000. 00 

114, 711.  76 

June  80,  ISHl,  anionnt  rxprndi'd  during  fiscal  year 98,835.83 

Julv  1,  IKiU,  balanro  nnfXi)ended 15,875.  93 

July  1,  IXJH,  on t standing  liabilities 479.68 

July  1,  1S<)1,  balance  available 15.396.25 

Amount  a]>i)ro]iriatcd  by  a<'t  <»f  August  17,  181)4 250,000.00 

Anionnt  availabb*  i'or  fiscal  yoar  ending  .luue  30,  1S1)5 265,396  25 


Aniouiit  (cstiiiiat«*d)  r<M|nire<l  for  completion  of  existing  project 2,972,479.00 

Amount  tbat  can  bt;  prtditaldv  expended  in  fiscal  year  ending  Juno 

:{(»,  Isjh; ; '. 250,000.00 

Stibmitted  in  compliance  witli  requirements  of  sections  2  of  river  and 

liarb(n-  acts  of  ISdtJ  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  2,) 

:>,  Fourvhv  Lv  Fcvre  River ^  ArJcansas. — This  stream  was  obstructed  by 
sna^^s,  drift  racks,  and  overhanji^ini^  tind)er,  and  also  by  shoals  of  rock 
and  ;;ravel. 

Tlu^  adopted  project  was  for  the  usual  snagging  operations  and 
removal  of  shoals  by  blasting  and  dredging. 

On  this  project  has  been  (expended,  up  to  June  30,  1893,  $32,508.50. 

A  channel  to  rerryville,  navigable  for  light-draft  boats  at  a  stage  of 
the  Arkansas  HivcT  reading  G  feet  on  the  Signal  Service  gauge  at  Little 
Koek,  has  been  secured. 
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There  have  been  no  oiieratious  in  the  field  during  the  fiscal  year  1894. 

July  1^  1893,  balance  unexpended $4, 491. 50 

June  30,  1894,  amount  expended  during  fiscal  year 3, 071. 46 

July  1,  1894,  balance  unexpended 1, 420. 04 

July  1,  1894,  outstanding  liabilities 5. 00 

July  1,  1894,  balance  available 1,  415. 04 

(See  Appendix  W  3.) 

4.  Petit  Jean  River j  Arkansas. — This  stream  was  obstructed  by  snags, 
drift  racks,  overhanging  timber,  and  by  rocky  shoals. 

The  original  project  (1886)  was  for  the  usual  snagging  operations  to 
Danville,  45  miles. 

Additional  project  (1888,  completed  in  1891)  was  for  removal  of  a  por- 
tion of  ledges  at  Slaty  Crossing  and  Kobinsons  Eidge.  On  this  work 
had  been  expended,  up  to  June  30,  1893,  $6,007.50. 

Under  this  project  a  navigable  channel  had  been  cleared  to  Eocky 
Crossing,  18  miles. 

During  the  fiscal  year  1894,  the  clearing  has  been  extended  to  Dan- 
ville, Ark.,  completing  the  original  project  as  regards  the  present  con- 
dition, no  results  of  snagging  being  more  than  temporary. 

July  1,  1893,  balance  unexpended $3, 492. 50 

J  one  30, 1894,  amount  expeuded  during  fiscal  year 3,  306. 84 

July  1,  1894,  balance  unexpended 185. 66 

July  1, 1894,  outstanding  liabilities 8. 00 

July  1,  1894,  balance  available 177. 66 

(See  Appendix  W  4.) 

5.  White  River,  Arkansas. — Before  improvement,  this  river  was 
obstnicted  by  snags,  overhanging  timber,  and  shoals. 

The  adopted  project  includes  the  usual  snagging  operations,  blasting, 
and  dredging,  and  the  contraction  of  the  channel  by  wing  dams. 

Under  this  project  there  had  been  expended,  from  appropriations  for 
this  river  and  for  separate  reaches  of  it,  up  to  June  30, 1893,  $247,198.49. 
This  has  resulted  in  material  improvement  of  navigation. 

The  operations  of  the  fiscal  year  1894  have  been  snagging  and  the 
construction  of  6  dikes.  The  snagging  has  been  an  aid  to  navigation. 
The  effect  of  the  dikes  has  not  yet  been  reported. 

July  1, 1893,  balance  unexpended : $48,801.51 

June  30,  1894,  amount  expeuded  during  fiscal  year 40,  756. 65 

July  1,  1894,  balance  unexpended 8, 044. 86 

July  1,  1894,  outstanding  liabilities 501.69 

July  1,  1894,  balance  available 7,543.17 

Amount  appropriated  by  act  of  August  17, 1894 *52,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 59, 543. 17 

{Amount  (estimated)  reqrflred  for  completion  of  existing  project 36, 815. 00 
Amount  tbat  can  be  profitably  expende(l  in  fiscal  year  ending  June  30, 1896    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  5.) 

*  Of  this  amount  $2,000  may  be  used  in  Cache  River  in  the  discretion  of  the  Secre- 
tary of  War. 
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6.  ('ache  River ,  Arlcansas. — In  its  original  condition  this  channel  was 
obstructed  by  snags,  overliiinging  timber,  and  shoals. 

The  project  provides  for  the  usual  snagging  operations. 

On  this  Avork  tliere  had  been  expended,  up  to  June  80, 1893,89,825.58. 

This  expenditure  had  resulted  in  obtaining  a  fair  channel  to  James 
Ferry,  about  78  niihNs  above  the  mouth. 

The  operations  of  the  fiscal  year  1894  have  extended  the  channel  to 
the  White  and  IHack  lliver  Valley  Railway  bridge,  about  80f  nnles 
from  the  niouth,  and  also  in  removing  fallyn  timberbelow  James  Ferry, 
which  liad  resulted  from  a  storm  in  June,  1893. 

July  1,  ISIKJ,  halanco  uncx]>cuded !?1, 174.42 

•liino  'M)j  1894,  aiiiouut  expended  during  fiscal  year 1, 062. 41 

July  1,  1894,  hnlance  unexponde<l 112.01 

July  1,  18J)4,  outstanding  liabilities 4.00 

July  1,  lSi)i,  balance  available *  108. 01 

(  Amount  tliat  ran  be  ]>n)litably  expended  in  fiscal  year  ending  JniieSO,  1896      5,000.00 
•  tSubniitted  in  <'onipliancu  ^vitli  re(|uirement8  ot'  Bections  2  of  river  and 
(      liar1)or  acts  of  18()G  and  1807  and  of  sundry  civil  act  of  March  3,  1819. 

(Sec  Appendix  W  (J.) 

7.  Bind-  Jiircr,  Arkansas  and  Missouri. — Before  improvement  this 
river  wns  obstruct(Ml  by  snags,  overhanging  limber,  and  shoals. 

The  ad()])tcd  project  has  been  for  snaggingoperations  and  the  closing 
of  chutes  by  dams. 

On  this  i)r<)ject  had  bcHMi  expended  from  tlie  se])arate  ap]>Fopriation8 
made  for  this  river  up  to  June  30,  1893,  871,897.3:^.  This  expenditure 
has  reiid(»red  navigation  easier. 

Operations  of  the  lisc'al  year  1894  have  been  snagging  in  two  bad 
b<*nds,  leaving  tlie  river  clear  as  far  as  the  mouth  of  Current  River, 
about  149  miles. 

.Inly  1,  1M)S,  balan<'e  unexpended $3,602.68 

June  ,'{0.  1804,  amount  expended  dnrinj;  fiscal  year 2,498.27 

July  1,  1801,  balance  unexpended 1, 101.41 

.Inly  1,  18J.M.  outstanding;  liabilities 52.00 

July  1,  1W)4,  balance  available 1,052.41 

Amount  a]»propriated  by  act  of  Auji^nst  17,  1894 OySOOiOO 

Amount  availabb'  for  fiscal  year  ending;  June  30.  1895 10,552  41 

r  A  mount  (<'stinia<<'d)  recpiired  for  work  annually 8,000*00 

J  Amount  tliat  <'an  be  i)rofitably  expended  in  fiscal  year  ending;  June  30, 1896      8,  000.00 
^  ^Submitted  in  com])lianc<>  with  retpiirements  of  sections  2  of  river  and 
[     liarl)or  a«ts  of  IHVM  and  1S(>7  and  of  sundry  civil  act  of  March  3,1893. 

(See  Ai>]>en<lix  W  7.) 

^.  Current  J\*irn\,  Arkansas  and  Missouri. — The  re]>ortHpon  \rhi<;li  the 
appropriation  of  August  17,  1894,  for  this  \vork  is  based  was  made  to 
(•omj)Iy  ^vith  tlie  re^iuirements  of  the  river  and  harbor  act  of  Septem- 
ber 1J>.  181K).  The  examination  was  made  under  the  direction  of  Gapt. 
II.  S.  Taber,  ('orpsof  Kn«»ineers,  and  the  report,  dated  ]>eeeniber  11, 
181M),  of  results  was  submitted  to  Conjjress  and  printed  in  House  Ex. 
Doc.  No.  ITiT,  Fifty-first  Con^.,  seeond  session;  also  in  annual  report  of 
this  olliee  for  hsm,  ])a^^es  l.MKJr>-'71.    The  plan  of  improvement  recom" 

*Of  Ibe  ai>propriatic»n  made  for  AVbite  Kiver,  Arkansas,  by  tho  river  ami  h.irbor 
act  of  Au/xnst  17,  ISiM,  $2, (;();>  may,  in  tbe  discretion  of  the  Secretary  of  War,  be 
expended  in  removing  ob8tructi<)n8  in  Cache  Kiver. 
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mended  consisted  of  removing  snags  and  overhanging  trees,  building 
wing  CI21.1US,  and  contemplated  bnilding'and  equipping  one  small  band- 
prop^ll^il  snag  boat,  at  a  total  estimated  cost  of  $10,000. 

Auiount.  appropriated  by  act  of  August  17,  1894 $8,000.00 


Amoiiii  t  (estimated)  required  for  completion  of  existing  project 2, 000. 00 

Amonii  t  that  can  beprotitubly  expended  in  liscal  year  ending  J  nne  30, 1896      2,  000. 00 
SuUmi  t;te<l  in  compliance  with  requirements  of  sections^  of  river  and 
harl>or  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

^-  *S'f .  Francis  River,  ArJcansaa, — Tbis  river  was,  prior  to  improve- 
ment, obstructed  by  snags,  drift,  overhanging  timber,  and  shoals. 

The  oidopted  i>roject  has  been  for  the  usual  snagging  operations. 

Und^r  this  project  there  has  been  expended  from  the  separate  appro- 
priatio  118  made  for  this  river,  $31,752.47. 

Tliiis  lias  resulted  in  amelioration  of  the  difficulties  of  navigation. 

Tuo  c operations  of  tlie  fiscal  year  1894  have  been  working  twice  over  the 
'^^^'^  V>et\veen  Madison  and  5iarked  Tree,  about  122  miles  in  length. 

July  ,1,1  ^93^  l,alanco  uiicxpende<l $4, 247. 53 

UcceiAr^^l  o„  account  of  deposit  made  by  Capt.  H.  S.  Taber .16 

Jim«  -^«.  ^'  247. 69 

"^^^9   1894,  amount  expended  during  fiscal  year 3,795. 12 

^niJ^  ?•    X 894,  balance  unexpended 452.57 

•'"'X  I,    X894,  outstanding  liabilities 50.00 

A?.!*'  ^»    ^894,  balance avaifablo 402.57 

Auioii  n  ^    appropriated  by  act  of  August  17,  1894 *8, 000. 00 

Anion n  t.   available  for  fiscal  year  ending  June  30,  1895 8, 402. 57 

^I'J^^^^it  (estimated)  required  for  work  annually 8,000.00 

8,000.00 


(So^   Api)endix  W  8.) 


•      ^/.  Francis  River,  Missouri, — Before  improvement  this  section  of 
^^Tl^    "^^fis  obstructed  by  snags  and  overhanging  timber. 
^^^    project  for  its  improvement  provides  for  the  usual  snagging 

^   tf ^^  ions. 

^^-^^er  this  project  there  had  been  expended  up  to  June  30,  1893, 

^  ^^'*^  O.OI .    This  exi>enditure  had  resulted  in  some  relief  to  navigation. 

-  ^  ^  t:)I)eratioiis  have  been  carried  on  during  the  fiscal  year  1894.    Of 

^^    ^^\^laiice  remaining,  $2,000  is  held  for  purchase,  under  provisions  of 

^  ^.    ^*iver  and  harbor  act  of  September  19,  1890,  of  the  cut-ofl'  canal 

o^  U^^  ^y  ^jj^  Dunklin  County  Transportation  Company. 

*Vmi  ^^- '  ^^^^'  balance  unexpende<l $2,  983. 99 

^      *'  "^^  1894,  amount  expended  during  fiscal  year 802.56 


•-   1"^  * »  1894,  balance  uncxjx'nded 2, 181.  43 


.UUy  1 

»  1894,  outstanding  liabilities 5.00 

•\"^>'  1,  1804.  balance  available 2,176.43 

^^"^»Uit  appro)»riated  by  act  of  August  17,  1894 5, 000. 00 

Amount  a\  ailablo  for  fiscal  year  ending  June  30,  1895 7, 176. 43 

(See  Appendix  WO.) 

'  In  addititm  to  tliis  sum,  $75,000  is  appropriated  by  tbe  act  of  August  17,1894,  to 
b«  expended  under  th»?  .Mis«>issippi  Kiver  Commission,  for  the  prevention  of  the  for- 
oiatiou  of  a  cut  through  tothe  St.  Francis  Kiver  by  the  action  of  the  overflow  water 
from  the  Mississippi  Kiver. 
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REMOVINa  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIYBR  ;  DCPBOYS- 
MENT  OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MIS80UKI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  OF  GASCONADE  AND  OSAOB 
RIVERS,  MISSOURI,  AND  OF  KASKASKIA  RIVER,  ILLINOIS. 

This  district  was  in  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of 
Engiueers,  with  Lieut.  Chester  Harding,  Corps  of  Engineers,  under 
his  immediate  orders,  since  May  3,  181)4j  Division  Engineer,  Col.  C.  B. 
Comstock,  Cori)s  of  Engineers. 

1.  Removhuj  nnags  and  wrecks  from  Mississippi  River. — Before  this 
work  was  inaugurated  the  navigation  of  the  river  was  very  much  inter- 
fered with  by  numerous  snags,  logs,  etc.,  which  had  lodged  in  tho 
channel,  and  to  which  a  new  accession  was  brought  down  on  each  rise 
of  the  river,  thus  constantly  adding  ne^\  and  unknown  obstructions  to 
those  already  there.  A  large  number  of  wrecks,  dangerous  to  uavigft- 
tion,  also  occupied  the  channel. 

Tor  the  removal  of  tliese  obstructions  appropriations  were  made  as 
early  iis  1824,  and  the  project  adopted  consisted  in  building  boats  suit- 
able for  renu)ving  the  snags,  etc.,  and  operating  them  whenever  the 
stage  of  water  was  favorable  for  the  work,  and  funds  were  available. 

The  total  anumnt  expended  for  this  purpose  can  not  be  definitely 
given,  as  ])revious  to  the  api>ropriation  made  by  avt  of  March  3, 1879, 
a  general  amount  was  ai>[)ropriated  to  be  applied  to  several  streams  as 
their  needs  reijuired.  From  ^March  .'^,  1879,  when  the  first  Ri)ecifie 
approj^riation  was  made,  up  to  June  30,  1893,  8930,758  had  been 
expended  for  this  purpose.  This  expenditure  materially  improved  the 
navigation  ol'  the  river  and  lessened  the  danger  to  boats.  Dui'ing  the 
fiscal  year  ending  June  30,  1894,  the  sum  of  888,110.22  was  exi>euded 
upon  the  improvement.  Two  snag  boats  were  employed  in  removing 
the  obstructions  to  navigation  between  the  mouth  of  the  Missouri  liiver 
and  New  Orleans. 

The  boats  worked  a  total  of  sixteen  months,  removing  3,057  suagSL 
cutting  down  2i',8()l  trees,  removing  19  drift  piles,  and  5  wrecks,  and 
traveling  a  total  distance  of  15,33(>  miles. 

The  work  accomplished  during  the  year  has  been  of  great  benefit  to 
luivigation  and  commerce.  Formerly  the  wrecking  of  steamboats  from 
running  against  snags  was  of  frequent  occurrence,  but  since  the  snag 
boats  luive  been  regularly  at  work  such  wrecks  have  been  seldom 
heard  of. 

The  boats  were  thoroughly  overh.auled  during  the  past  spring,  and 
necessary  rei)airs  made  to  them. 

An  annual  ap[)r()priation,  not  to  exceed  8100,000,  for  carrying  on 
this  work,  was  made  by  the  act  of  August  11, 1888.  Under  this  appro- 
priation the  two  snag  boats  will  patrol  the  river,  and  remove  obstrao- 
tions  whenever  necessary  for  them  to  do  so. 

Amount  drawn  under  si'ctioii  7.  act  of  August  11, 1S88 $100,000100 

Juno  30, 1891,  amount  oxpendml  during  liBcal  year 88, 116. 2S 

Juno30,lS<U,  outstanding  lialdlities 136.34 

June  'SO,  181)4,  am(»unt  to  revert  to  the  Treasury 11,747.51 

July  1, 1894,  amount  available  for  tiscal  year  1894-^95 100,000.00 

(See  Api)endix  X  1.) 

J2.  Mississi2)pi  Rirer  heticeen  Ohio  and  Missouri  rivers. — The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  Mississippi 
River,  before  the  work  of  improvement  was  begnn,  was  sach  that  the 
natural  depth  atiow  water  was  in  many  places  from  3}  to  4  feeti    The 
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channels  were  divided  by  islands  which  formed  sloughs  and  secondary 
channels,  through  which  a  good  deal  of  the  volume  of  flow  was  diverted 
to  the  detriment  of  navigation. 

The  first  work  for  improvement  began  in  1872,  and  was  continued  for 
a  number  of  years  as  appropriatious^ere  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining 
tbe  low- water  volume  to  a  single  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable  to  do  so. 

Tbe  present  project  is  a  continuation  of  the  plan  adopt(»d  in  1881,  and 
contemplates  reduction  of  the  river  width  di)proximately  to  2,500  feet 
below  St.  Louis,  the  natural  width  oemg  lU  many  cases  from  1  to  IJ 
miles.  The  method  employed  is  the  building  up  of  new  banks,  out  to 
the  line  desired,  from  the  solid  matter  brought  down  by  the  river  and 
which  is  collected  by  nieans  of  hurdles.  The  banks,  both  new  and  old, 
are  revetted  where  necessary. 

Tbe  object  of  the  improvement  is  to  obtain  a  minimum  depth,  at 
standard  low  water,  of  6  feet  from  the  mouth  of  the  Missouri  to  St 
Wis  and  of  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  amount  expended  to  include  June  30,  1893,  was  $4,364,570.32, 
and  the  result  of  the  work  was  that  but  little  difficulty  was  experienced 
through  the  improved  portions,  and  then  onlj'  at  extreme  low  water. 
For  stages  of  water  above  4  feet  on  the  St.  Louis  gauge  there  was  gen- 
^Hy  a  depth  of  at  least  6  feet  in  the  channel,  excepting  at  PuUtight, 
vhich  will  be  referred  to  further  on. 

The  amount  expended  during  the  past  fiscal  year  was  $825,919.86, 
^hich  resulted  in  further  improvement  of  the  channel. 

^  persistent  bar  at  Pulltight,  about  9  miles  below  St.  Louis,  and 
wpou  which  in  the  fall  of  1892  there  was  but  4J  feet  depth  at  stan- 
dard low  water,  was  improved  so  as  to  afford  a  depth  ot  at  least  8  feet 
at  the  same  stage.  The  work  of  improvement  carried  on  during  the 
year  was  as  follows: 

^^  Horsetail^  just  below  St.  Louis,  2,845  feet  of  bank  protection  was 
Partly  completed  on  the  west  side  and  a  series  of  7  hurdles,  aggre- 
fi^^^ng  4,340  linear  feet,  built  on  the  east  side. 

^ead  of  CarroUs  Island  to  Jim  Smithes, — This  reach  of  river  is  about 
^^iles  long,  and  embraces  the  localities  known  as  Oarrolls  Island; 
Twin  Hollows,  east  and  west;  PuUtight;  Chesley  Island;  and  Jim 
Smith's.    The  work  done  was  as  follows: 

^^  Carrolls  Island,  4  hurdles  built,  aggregate  length  2,1G0  feet. 

Iv^in  Hollows^  east. — Minor  repairs  and  extensions  of  the  revetment 
built  in  13^2  and  years  following;  9,420  square  feet  of  new  revetment 

^in  HollowSj  tvest. — Tlurdles  were  extended  and  repaired,  and  6 
hurdles,  aggregating  2,410  feet  in  length,  were  built. 

^^Utighf, — Seven  hurdles,  of  an  aggregate  length  of  6,045  feet,  built, 
I  hurdle  extended  750  feet,  and  some  extensions  made  of  existing 
hurdles. 

Chesley  Island. — The  new  bank  formed  by  hurdles  behind  the  island 
▼as  protected  and  the  revetment  at  head  of  island  completed,  and  that 
on  east  bank  of  island  repaired. 

J^iish  Toicer, — This  reach,  which  extends  from  the  head  of  Calico 
Island  to  Brickey's  Mill,  37i  miles  below  St.  Louis,  includes  a  number 
of  detached  works,  viz:  Protection  of  west  side  of  the  island;  hurdles 
on  east  side  near  James  Landing;  hurdles  on  west  side  below  Kennett's 
Castle;  bank  protection  from  Osborne  Field  to  Durfee's  Landing;  hur- 
^  below  Durfee's,  and  works  projected  for  regulating  the  river  at 
Kah  Bend.    None  of  these  works  have  been  completed. 

BNG  94 17 
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Work  ill  tliis  reacli  during  tlie  fiscal  year  consisted  in  repair  of  hn 
die  No.  3,  on  west  side,  between  Kennett's  Castle  and  Perry  Towbea( 
and  in  1,970  feet  of  extension  of  the  bank  protection,  Osborne  Field  ' 
Durfee's,  thongli  this  extension  was  not  entirely  comi>leted. 

Fort  Chartres, — This  reach,  extetidingfrom  Brickey's  Mill  to  the  hes 
of  Turkey  Island,  43  miles  below  St.  Louis,  includes  protection  of  tl 
left  bank  below  Sycamore  Landing  and  a  series  of  hurdles  to  close  tl 
chute  west  of  Bruce  Island. 

The  work  of  the  season  in  this  reach  consisted  principally  in  extei 
sion  of  the  bank  protection  3,750  feet,  and  in  building  6  new  hurdl< 
of  an  aggregate  length  of  0,375  feet  at  Bruce  Island. 

The  total  of  construction  work  done  during  the  year  is  as  follows: 

Linear  fw 

Hiirdlo  built 25,5: 

Hurdle  repaired 1, 4i 

Bank  protcotiou  (rcvetmeut)  built  complete 6 

Hank  ])rutection  (revetment )  partly  built,  including  extrusions  and  repairs..  21, 2 
Considerable  new  floating  plant  was  also  built. 

The  original  estimated  cost  of  the  work,   as  revised  in  1883, 
$10,31)7,500. 

Of  the  works  constructed  to  date  it  may  be  said  tluit  they  have  bee 
of  great  benefit  to  navigation. 

July  1,  1893,  balance  unexpended $1,023,768.' 

Juno  30,  1804,  amount  expended  durin^r  fiscal  year 8^,  919. 

July  1,  1894,  balance  unexpended 197,843. 

July  1,  1894,  outstanding  liabilities $28,459.12 

July  1,  1891,  amount  covered  by  uncompleted  contracts.. .     69,022.07 

97, 481. 

July  1,  1894,  balance  available *100,36l. 

Amount  appropriated  by  sundry  civil  act  of  Aun^ust  18,  1894 758, 333. 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 858,695. 


Amount  (estimated)  reriuired  for  completion  of  existing  project 10,^0,833. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

:M\  ISIM) \ 758,333. 

Submitted  in<tomplianre  ^vith  requirements  of  sections 2  of  river  and 

lijirborattsot'  ISt^iland  1SG7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pendix  X  2.) 

o.  Harbor  at  St.  LouiHj  Mo, — St.  Lonis  Harbor  is  about  18  miles  loi 
and  <livi(le(l  into  two  nearly  equal  parts  by  the  Eads  bridge.  The  upp 
part,  in<*l!i<b»d  l)etween  tlie  bridge  and  the  northern  limits  of  the  cit 
is  about  10  miles  in  len;j:tli. 

Three*  miles  above  the  Eads  bridge  is  the  Merchants  bridge.  Tl 
lower  part  of  the  harbor,  iiH!luded  between  Eads  bridge  and  Kiver  D 
Peres,  is  S  mih»s  long.  The  (channel  in  this  part  of  the  harbor  h; 
sullicient  <lepth  and  aeeessible  landings  at  all  points.  Good  dep 
(»xists  above  the  Merchants  bridge. 

Congress,  by  aet  approved  September  10, 1890,  appropriated  8182,0( 
for  this  harbor. 

The  navigable  reach  between  the  Eads  bridge  and  Merchants  bridj 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  proje 
adoi)ted  for  improvement  of  th(^  harbor  under  the  appropriation  of  18 
consisted  in  a  contract i<m  of  the  waterway  between  those  bridges  to 


*  Of  this  amount  bnt  $(10,515.22  is  at  present  available  for  the  works  now  in  pre 
TCfls,  $3f),^6.74  being  allotted  for  special  work  at  Ste.  Genevievo,  Cape  GiraroM 
and  Cairo. 
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wi(l  til  of  about  2,000  feet,  in  order  to  concentrate  the  flow  upon  the  bars 
and  tilius  cause  scour  to  the  depth  desired.  The  contraction  works 
consisted  of  a  series  of  hurdles  extending  out  from  the  Illinois  shore, 
the  ol>ject  of  the  hurdles  being  to  collect  deposits  of  material  brought 
down    during  floods  and  thus  build  up  a  new  bank  to  the  line  desired. 

This  work,  which  was  accomplished  by  th(i, close  of  the  fiscal  year 
ending  June  30,  1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles,  and  has  resulted  in  considerable  increase  in  channel 
deptLi^  with  corresponding  benefit  to  navigation.  Soundings  made  in 
l>ece  tuber,  1893,  when  the  river  stood  at  zero  of  the  gauge,  showed  a 
navi^ivble  depth  of  11  feet  in  the  improved  channel. 

^i:tiount  expended  upon  the  work  to  July  1,  1893,  $150,530.21. 

Tlic^  small  expenditure  during  the  last  fiscal  year  was  for  the  usual 
low-T^*jt^r  survey. 

Tl^ci  full  amount  of  the  estimate  for  improvement  of  this  part  of  the 
harUoT  has  been  appropriated.  With  the  balance  remaining  it  is  pro- 
posed to  repair  damage  that  may  occur  to  the  hurdles  from  ice  and 
drift   SjmuI  to  extend  them  wherever  found  necessary  to  do  so. 

•{"Jy     1,1893,  balance  unexpended $31,469.79 

Joiy  3o,  1894,  amount  expended  during  fiscal  year 231. 82 

^^|y     X,1894,  balance  unexpended 31,237.97 

•'°*y     1,1894,  outstanding  liabilities 230.04 

•'"^y    X,1894,  balance  available 31,007.93 

(^^«  Appendix  X  3.) 

..  ^-^  Gasconade  River,  Missouri, — The  navigation  of  this  stream,  before 
^  ^^tiprovement  was  undertaken  by  the  Government,  was  seriously 
^^x^iicted  by  snags,  logs,  and  leaning  timber,  and  at  times  almost 
.  ^l^^iuled  on  account  of  numerous  shoal  crossings.  JSnags  are  liable 
1^^^^^  found  after  every  flood,  which  also  cjirries  more  or  less  drift.  The 
^P^^x*  is  apt  to  be  de])osited  at  the  shoals  or  at  other  points,  causing 

j^l>le  to  rafts  and  steamers. 
,.^^^^^provement  by  theGovernment  began  in  1880.    The  project  adox> ted 
l^^^^^^^mplated  the  removal  of  snags  and  logs  from  the  channels,  and  of 
j,|.' ^^tig  timber  from  the  banks  of  the  river  when  necessary,  and  con- 
^    J^^tion  of  wing  dams  and  training  walls  to  concentrate  the  flow  of 

*ri^f  upon  the  shoal  crossings. 
j.^T^  *^€  amount  expended,  to  include  June  30, 1893,  was  $4:7,(i39.4:0,  which 
be  }^\^^^  ^"  quite  generally  freeing  the  river  of  snags  and  leaning  tim- 

^  ^Toiu  its  mouth  to  Arlington,  a  distance  of  IIG  miles. 
i-^T^^Kiount  expended  during  the  i)ast  fiscal  year,  $2,018.95,  which 
uj^^lteil  in  completing  the  removal  of  snags  and  trees  over  the  distance 

1^^  l^e  sum  of  $10,000,  is  estimated  for  the  fiscal  year  ending  June  30, 
i,"^  -^^>  to  be  expended  in  continuing  removal  of  obstructions  and  in  build- 
j^  y    Xving  dams  where  necessary. 

JiIJ^^    1,  1893,  balance  unexpended $2,860.60 

^   30,  1894,  amount  expended  during  fiscal  year 2,  018. 95 

Juix-  

J  V^i"       1»  1894,  balance  unexpended 8-11.  65 

^    1,  1894,  outstanding  liabilities 12.  00 

\iJ^     1,  1894,  balance  available 829. 65 

^^^iiit  appropriated  by  act  of  August  17,  1894 *  5,  000. 00 

A.^  

^*^ut  available  for  fiscal  year  ending  June  30,  1895 5, 829. 65 


~r 


*  To  be  expended  by  the  Missouri  River  Commission. 
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(  Amount  that  can  Ijc  ])r()fita1)1y  exjionded  in  fiscal  year  ending  J nne 30, 1896  $10, 000.*  • 
^  Submitted  in  compliance  \vit)i  requirenif'nts  of  sections  2  of  river  and 
(     liarbor  acts  of  l^i  and  1^67  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)i)eiKUx  X  4.) 

5.  Osage  ii'/ivr,  Missouri, — The  project  for  improvement  of  tb 
striaiii,  adoi)tt(l  iu  1871,  has  consisted  in  removal  of  obstructions 
navigation,  as  snags  and  leaning  timber,  and  in  deepening  cliannc 
over  shoals  by  means  of  dredging,  and  construction  of  cross  and  wii 
dams  to  coiicentratti  the  tiow  of  water  over  shoal  places,  Tlie  tir 
elfurts  were  expended  in  an  attempt  to  deepen  the  water  over  tl 
shoals  by  dredging.  After  this  the  method  consisted  in  coustructio 
of  wing  dams  and  training  walls,  to  regulate  the  width  of  waterwa 
for  the  low-  water  discharge  of  the  river.  Snags  and  other  obstrnctioii 
found  in  the  channel  were  also  removed,  and  leaning  tunber  was  cu 
from  the  banks. 

IJefore  improvement  of  the  river  was  undertaken  by  the  Government 
the  channels  were  so  obstructed  by  snags,  trees,  and  shoals  as  to  maki 
navigation  precarious  at  high  stages  of  water  and  almost  impossible  h 
some  portions  of  the  river  at  low-water  stage.  Every  high  stage  o 
water  carries  more  or  less  snags  into  the  channel,  besides  causing  scou 
of  banks,  resulting  in  new  ob.^tructions  which  have  to  be  removetl. 

The  amount  expen<led  to  June  30,  1893,  was  8215,573.50,  whicl 
resulted  iu  beneliting  the  navigation  from  the  mouth  to  Osceola,  3Io. 
a  distaiu(^  of  about  230  miles.  The  lower  (K)  miles  of  the  river  wer 
the  most  bene(ite<l. 

The  amount  expended  during  the  past  fiscal  year  was  $3,630.2^ 
This  resulted  iu  further  improvement  and  in  clearing  the  river  of  ol 
Ktructions  from  its  numth  to  Mill  Shoal,  about  15  miles  above  Osceols 

Construction  of  a  lock  and  dam  near  the  mouth  of  the  river  wa 
authoriz(»d  by  tlui  river  and  harbor  act  of  September  10,  1890.  Th 
laiul  for  the  lock  was  condemned  during  the  year. 

The  sum  estimated  for  the  fiscal  year  ending  June  30,  1890,  is  to  b 
applied  as  foUows:  To  removal  of  obstructions,  $10,000;  to  construe 
tion  of  lock  and  dam,  8''>5,000. 

July  1,  ISJKi,  balanco  unex))endcd $94, 426. s 

Jiin«' IJO,  1J5D1,  amount  expended  during  iiscal  year 3,039.  t2 

July  1,  ISJM,  balance  unexi>ended 90,787.2 

July  1,  ISIM,  (»ut8tandin<;  liabilities 744.12 

July  1,  MH,  balance  available 90,043.C 

Amount  api»roi»rijite<l  by  act  of  August  17, 1804 *46,000.C 

Amount  available  for  Iiscal  year  ending  June  30, 1895 136, 043. C 

Amount  (estimated)  re(|uired  for  comjdetion  of  lock  and  dam 64, 000. C 

Amount  that  can  be  prolitably  (^xpentled  in  fiscal  year  ending  Juno  30,1896  65, 000.  C 
Submitt4'd  in  compliant-e  with  re(|uirements  of  sections  2  of  river  and 
harbor  acts  of  18<)<>  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  5.) 

(},  lOiskaskid  River j  lUinois. — The  original  condition  of  this  river  wa 
such  that  navigation  at  low  water  was  almost  if  not  entirely  suspende 
by  reason  of  snags,  shoals,  and  bars,  ami  depended  to  a  great  extent 
as  to  its  duration,  on  the  stage  of  water  in  the  Mississii)pi  Kiver.  Th 
least  depth  found,  when  the*  St.  Louis  gauge  read  0.5  feet,  was  9  inche 


« ' 


To  be  expended  by  the  Missouri  River  Commission. 
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over  what  is  called  the  "  Nine-Mile  Shoal,"  6  miles  above  its  mouth,  which 
virtually  "blocked"  the  river  at  low  water.  At  high  water  navigation 
was  possible  as  far  up  as  New  Athens. 

The  first  appropriation  for  improving  the  river  was  in  1890,  and  the 
projeot  adopted  for  its  improvement  consisted  in  excavating  a  channel 
throvigh  the  shoals  of  such  depth  as  would  insure  a  low- water  naviga- 
tion of  30  inches,  and  in  the  removal  of  snags  and  obstructians  from 
the  cliannel,  at  an  estimated  cost  of  $10,500.  Congress,  by  act  of  Sep- 
tember 19,  1890,  appropriated  $0,000  for  the  improvement.  A  further 
appropriation  of  $4,500  was  made  by  the  act  of  July  13,  1892. 

'i^li  ti  amount  expended  uxjon  the  improvement  to  the  close  of  the  fiscal 
year  tending  June  30,  1893,  was  $9,108.11.  The  result  of  the  expendi- 
ture xvas  the  excavation  of  a  channel  75  feet  wide  and  30  inches  deep 
?t  low  water  at  Nine  Mile  Shoal,  and  a  channel  GO  feet  wide  and  34 
^'»cbes  deep  at  Evansville  Shoal,  the  excavated  rock  having  been  util- 
*^^d  in  constructing  dikes  to  concentrate  the  flow  of  water  in  the  cuts, 
large  number  of  snags,  trees,  rack  heaps,  and  logs,  and  several 
J^clsLt:%  were  also  removed  from  the  stream  between  Baldwin  bridge  and 
V^^^s  Ferry.    This  work  was  of  great  benefit  to  the  commerce  of  the 

^  -^ririouut  expended  during  the  fiscal  year  ending  June  30,  1894, 
*\^S2.69. 
.  Tli^  work  of  the  fiscal  year  under  the  small  balance  available  con- 
l^J^^<3  in  further  removal  of  obstructions  from  the  channel  at  Evans- 
I  ***^  and  Nine-Mile  Shoals  and  from  the  river  between  those  shoals,  the 
^^Strh  of  stream  worked  over  being  about  8  miles.  The  dikes  con- 
j^^^^^^ted  in  1891  were  also  repaired.  This  work  correspondingly 
J  ^^^^ased  the  facilities  for  navigation,  and  the  result  of  all  the  work 
at^H^  to  date  is  that  steamboats  are  enabled  to  navigate  this  stream 
j^    *c^wiT  stages  and  for  low- water  seasons  of  greater  length  than  for- 

^^l^r  was  the  case. 
j^    "^^l^e  full  amount  of  the  original  estimate  having  been  appropriated, 
^^^uther  appropriation  is  here  asked  for. 

Joi^    X,  1893,  balance  unexpended $1,391.89 

^^^   ^,  1894,  amount  expended  during  fiscal  year 1, 352. 69 

^    Z,  1894,  balance  unexpended 39. 20 

(^^e  Appendix  X  6.) 

Movement  of  Mississippi  river  between  mouth  of  Missouri 
^iver  and  minneapolis,  and  of  galena  river,  illinois. 

j^^*^liis  district  was  in  the  charge  of  Maj.  A.  Mackenzie,  Corps  of 
l^j  &ineers,  with  Lieut.  William  V.  Judson,  Corps  of  Engineers,  under 
1^^     immediate  orders;  Division  Engineer,  Col.  O,  M.  Poe,  Corps  of 

^  Sineers. 
A  ^"    Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, — 
^^   the  beginning  of  the  fiscal  year  there  was  available,  under  act  of 

^eust  11,  1888,  the  sum  of  $25,000. 
^^n  July  1  and  2,  from  July  10  to  October  28,  1893,  and  from  April  5 
^      ^uiie  30,  1894,  the  snag  boat  General  Barnard  was  employed  remov- 
'^^  snags  and  other  obstructions  and  assisting  interests  of  navigation 
^^t\^een  Minneapolis  and  the  mouth  of  the  Missouri  River. 
.    The  snag  boat  J.  G,  Parke  was  loaned  during  the  year  to  the  general 
^^provement  and  was  employed  on  construction  work. 
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Tlie  total  anioiiiit  oxpeiided  for  snag-boat  service  on  the  Upper  Mis- 
sissippi liivor  between  Minneajwlis  and  the  mouth  of  the  Missouri 
Eiver  to  June  30,  1893,  is  8G49,040. 

l>y  the  liver  and  harbor  act  of  August  11,  18S8,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
liiver  under  a  permanent  appropriation,  the  sum  so  e^iiended  not  to 
exceed  $2r),0(M)  annually. 

The  total  amount  of  freight  transported  on  the  Ui)per  Mississippi 
Eiver  during  the  calendar  year  1893  was,  approximately, 3,200,000  tons. 

The  amount  expended  during  fiscal  year  ending  June  30, 1804,  was 
$2.'>,00(). 

(See  Appendix  Y  1.) 

2,  Mifi8issip2)i  Jiivrr  hcticcen  Missottri  River  and  Minneapolis. — At  the 
beginning  of  tlic  listtal  year  there  was  available  for  improvement  work 
between  the  limits  mentioned,  under  acts  of  July  13, 1892,  and  March 
3,  1893,  tli<'  sum  of  8937,287.45.  Under  this  appropriation  is  carried 
on  the  improvement  of  thnmgh  navigation. 

Wort  has  been  in  progress  under  approved  projects  since  1878,  and 
very  favorable  results  have  been  secured,  showing  that  with  a  contin- 
uance* of  the  work  under  liberal  appropriations  the  low-water  channel 
of  the  Mississippi  IJiver  between  St.  Paul  and  the  Missouri  Kiver  can 
be  nuule  comi)aratively  deep,  available,  and  permanent.  The  interests 
for  which  the  improvement  is  being  made  are  very  large  and  imi)ortaut. 
The  amcmnt  of  freight  carried  during  1893,  including  the  logs  and 
lumber  floated  in  the  river,  aggregated,  approximately,  3,200,000  tons. 

1  he  original  condition  of  the  channel  between  the  Missouri  liiver 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  i)rocee<l  farther  up  the  river  than  La  Crosse  or  Winona;  and  in 
many  s<»as()ns,  at  jjoints  nuicli  lower  down,  their  progress  was  checked 
or  seriously  hindered.  In  all  such  cases  through  freight  was  reshipi>ed 
on  small  and  light  draft  boats  or  barges.  The  originally  adopted 
project  for  tht^  iuii)rovement,  which  has  not  been  materially  changed, 
proposed  the*,  contraction  of  the  channel  or  waterway  by  means  of 
wing  an<l  closing  dams  to  such  an  extent  as,  by  means  of  the  scour 
thereby  caused,  to  allbrd  a  channel  of  suflicient  width,  and  of  a  dopth 
of  4..")  I'eet  at  low  wat(»r,  to  bo  eventually  increased  to  (*  feet  by  further 
contraction. 

There  was  expended  on  the  permanent  improvement  of  through  navi- 
gation to  -June  30.  ist)3,  the  sum  of  84,077,029.12,  or  85,031.25 per  mile. 
At  that  date,  and  for  several  years  previous,  the  condition  of  the  cliau- 
nel  was  such  as  to  permit  the  passage  of  the  largest  boats  at  very  low 
stages  through  to  St.  l*aul. 

During  the  i)ast  year  work  has  been  carried  on  by  day's  labor  and 
use  of  (lovernnu*nt  phmt  between  St.  Paul  and  Lake  Pepin;  between 
]\linneiska  and  (Jenoa;  at  IJock  Island  Uapids;  between  Keithsburg and 
31ontrose;  between  Quincy  and  Clarksville,  and  l)etween  the  Illinois 
and  Missouri  rivers;  and  by  contract  between  Smiths  Bar  and  Lake 
Pei)in;  between  (lenoa  and  Prairie  dii  Cliien;  between  Glenhaven  and 
Dubuque :  between  1  )ubu<iue  and  Clinton ;  between  Keokuk  and  Qnincy ; 
at  (Quincy  J>ay;  between  Quincy  and  Hannibal;  between  Clarksville 
and  Hamburg;  between  Hamburg  and  Cap  an  (iris,  and  between  Cap 
au  (Iris  and  the  mouth  of  the  Illinois  Piver.  The  work  of  the  year  has 
resulte<l  in  increased  width  and  depth  of  channel  wherever  operations 
were  carried  on. 
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July  1,  1893,  balance  nncxpcn<le<l $1,217,846.20 

June  30,  1894,  amount  expended  daring  fiscal  year 924,  386. 78 

Jul v  1.  1894,  balance  unexpended 293, 459. 42 

July  1,  1894,  outstanding  liabilities $10,623.16 

Julv  1,  189-1,  amount  covered  by  uncompleted  contracts.         141,902.05 

1 52,  525. 2 1 

July  1,  1894,  balance  available 140,934.21 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1694 866,  666. 67 

Amount  available  for  fiscal  year  ending  June  30,  1895 1,  007,  600.88 

Amount  that  can  be  x^rofitably  expended  in  fiscal  year  ending  June 
30,1896 866,666.67 

.*^ubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

(See  Appendix  Y  2.) 

:j,  Des  Moines  RapidSy  Mississippi  River. — This  work  was  commenced 
iu  1867.  The  adopted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  long,  and  for  cutting  an  open  channel  in  the  rock  bed  of  the 
river  over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in 
August,  1877,  and  has  been  in  operation  since  that  time.  Several 
patches  of  rock  above  grade  in  the  open  canal  were  removed,  which  com- 
pleted the  approved  project  and  exhausted  the  approi)riation.  There 
has  been  appropriated  and  allotted  for  this  work  the  sum  of  $4,574,950. 
The  net  cost  to  the  United  States  has  been,  to  the  time  of  its  comple- 
tion, $4,500,301.82. 

July  1,  1893,  halanco  unexpended $2,  681 .  45 

June  30,  1891,  amount  expended  during  fiscal  year 2,  681. 45 

(See  Appendix  Y  3.) 

•i.  Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock, — 
During  the  past  year  the  Des  Moines  Kapids  Canal  was  open  for  navi- 

gation  238  days,  during  which  time  there  passed  through  it  019  steam- 
oats  and  312  barges,  carrying  14,752  passengers,  43,182  tons  of  mer- 
chandise, and  83,050  bushels  of  grain.    There  also  passed  through  the 
canal  117,300,783  feet,  B.  M.,  of  lumber,  and  42,112,415  lath. 
The  dry  dock  was  in  constant  use  during  the  whole  year. 
The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  March  3,  1881. 
The  amount  expended  during  the  year  was  $55,350.48. 

(See  Appendix  Y  4.) 

.J.  Operating  and  care  of  Oalena  River  improvement^  Illinois. — This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  Kiver,  was 
jmrchased  by  the  United  States  in  March,  1894,  under  provisions  of 
act  of  Congress  of  September  19,  1890,  at  a  cost  of  8100,000.  The 
United  States  took  possession  on  March  12,  1894,  and  the  lock  was  in 
operation  fnmi  that  date — except  during  high  water — to  the  close  of 
the  fiscal  year. 

There  passed  through  the  lock  107  steamboats  and  barges,  carrying 
1,420  passengers  and  1,228  tons  of  merchandise. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  under  an 
indefinite  appropriation  made  by  act  of  Congress  ai)proved  July  5, 1884. 

The  amount  expended  during  the  year,  was  $035.08. 

(See  Appendix  Y  5.) 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA;  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTA- 
RIES TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH, 
MINNE.SOTA  AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT 
ST.    PAUL. 

This  district  was  in  the  cbargo  of  Maj.  W.  A.  Jones,  Corps  of  Engi- 
neers; Division  l!ln<^ineer,  Col.  ().  M.  Toe,  Corps  of  Engineers. 

1,  Mississijrpi  River  above  Falls  of  St.  Anthony^  JJitDtesota, — The 
project  was  adopted  in  1S75.  The  river  was  divided  into  3  sections. 
First  section.  Falls  of  St.  Anthony  to  St.  Clond,  78  miles,  improvement 
to  be  by  wing  dams  and  dre<lging;  esti nni ted  cost,  *  144,067.50.  Sec- 
ond section,  St.  Cloud  to  Conradi  Shoal,  42  miles:  improvement  to  be 
by  wing  dams,  removal  of  bowlders,  ami  4  locks  and  dams;  estimated 
cost,  8l,0")7,785.7o.  Third  section,  Conradi  Shoals  to  Grand  Rapids. 
217  miles,  improvement  to  be  bv  dredging,  removal  of  bowlders,  and 
wing  dams;  estimated  cost,  .^r)4,i27.50.  Total,  82,150,578.75.  In  1889, 
the  estimate  for  improving  the  upper  130  mile^  of  tlie  third  section  \va« 
placed  at  eo:$,()()(>. 

The  tirst  two  appropriations  (those  of  1874  and  1876)  aggregating 
845,000,  were  expended  upon  tlie  first  section,  but  steamboat  naviga- 
tion having  been  discontinned  over  that  reach,  the  third  appropriation 
was  applied  to  the  upi)er  130  miles  (Aitkin  to  Grand  Rapids)  of  the 
third  section,  as  were  also  the  appropriations  of  1881,  1882,  and  1888, 
In  1800  Congress  appropriated  818,000  for  the  completion  of  tlie 
improvement  l)etween  Aitkin  and  Grand  Rapids,  as  recommended  iu 
the  annnal  report  of  ISSO.  This  anjonnt  was  expended  and  aceoni* 
I)lishe<l  the  desired  object,  and  also  extended  the  improved  channel 
from  Aitkin  to  Jirainerd,  55  miles.  Before  improvement  the  stream 
between  Aitkin  and  (irand  Raynds  was  so  obstr acted  that  navigation 
was  diflicnlt  and  at  times  almost  impossible  for  steamers  of  lightest 
draft. 

Total  exi)enditnres  to  June  30, 1893,  including  outstanding  liabilities, 
were  845,000  on  first  section  and  $02,994.77  on  upper  180  miles  of  third 
section.  There  is  now  a  general  depth  of  3  feet  at  low  water  in  the 
channel  above  Brainerd.  This  result,  although  not  the  6  feet  called  for 
in  the  i)r()ject,  is  suflicient  for  all  present  navigation  requirements.  In 
dry  seasons  the  three  completed  reservoirs  at  headwaters  of  Mississippi 
Jtiver  may  be  relied  upon  to  furnish  sufficient  water  and  depth  for 
boats  above  Brainerd. 

There  b(?ing  no  demand  at  present  for  navigation  between  the  Palls 
of  St.  Anthony  and  Brainerd,  no  further  appropriation  is  now  asked 
f(n'.  The  opening,  during  the  winter  of  lS89-'90,  of  the  Duluth  and 
Winnipeg  Kailroad  from  l)uluth  to  the  Mississii>i)i  River  has  resulted 
in  a  decrease  of  steamboat  traflic.  But  one  steamboat  now  runs  on  the 
river,  and  she  is  not  operate<l  regularly. 

July  1,  1893,  l»jilaii<'c  iiiiexpendcMl $15.58 

June  'AO,  WM,  uiiiount  expeiuletl  during  fiscal  year 8. 18 

July  1,  IWU,  balance  uin-xpoudo*! 7.40 

July  1,  1894,  out.standin;^  liabilities 7.  40 

(See  Appendix  Z  1.) 

i\  Jh'Sf'rvtnrs  at  hcadicatrrs  of  i¥m?s«//>/?/  River, — The  object  of  the 
reservoirs  is  to  collect  surplus  water,  ])rincipallyfrom  the  precipitation 
of  winter,  spring,  and  early  summer,  to  be  systematically  released  so 
as  to  benellt  navigation  on  the  Mississippi  River  below  the  dams.    The 
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resei*^-oir  project  is  tbe  outcome  of  surveys  and  examinations  made  in 
1809, 1874, 1878,  and  1879.  From  the  results  of  tliese  examinations  and 
further  examinations  made  in  1880  the  first  cost  of  constructing  reser- 
voir dams  in  Minnesota  and  Wisconsin  was  phiced  at  §1,809,083.  The 
cost  of  land  and  other  damages  to  result  from  construction  and  opera- 
tion of  tbe  proposed  dams  was  not  included  in  that  estimate,  as  they 
could  not  be  predicted  with  any  approach  to  acjcuracy. 

Tbe  present  project  consists  in  constructing  reservoir  dams  at  bead- 
waters  of  tbe  Mississipi)i  Kiver  in  Minnesota,  that  locality  having  been 
selected  for  commencing  tbe  work  in  consequence  of  an  appropriation 
made  by  tbe  river  and  barbor  act  approved  June  14, 1880,  for  construc- 
tion of  a  reservoir  dam  at  Lake  Winnibigoshisb,  Minnesota,  and  for 
other  reasons  given  in  Appendix  Y  to  the  Annual  ltc[)ortfor  1880.  By 
1880  four  of  tbe  reservoirs  had  been  created.  In  tlie  spring  of  1891  the 
construction  of  a  fifth  reservoir  at  Saiuly  Lake  was  commenced,  and  one- 
half  was  built  by  the  fall  of  1892,  but  its  completion  has  been  delayed 
by  the  provision  in  the  river  and  barbor  act  of  Congress,  July  13, 1892, 
providing  foi*  a  navigable  pass  in  the  dam.  Plans  embodying  the  modi- 
fications were  drawn  and  submitted  to  a  Board  of  Engineers  for  exami- 
nation and  report.  The  Board  approved  the  plans  with  one  modification, 
and  the  work  is  now  in  progress. 

The  total  expenditures  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1893,  including  examinations  at  proposed  dam  sites, 
land  damages,  amounts  paid  to  commissioners  in  attempted  settlements 
of  awards  to  Indians,  and  care  and  maintenance  of  the  works,  were 
«727,799.C7. 

During  the  past  year  tbe  operations  have  been  operating  completed 
reservoirs,  continuing  construction  of  Sandy  Lake  Dam.  In  the  office 
maps  of  the  reservoir  watersheds  were  prepared  and  the  hydrological 
and  meteorological  data  were  tabulated. 

The  reservoirs  were  operated  in  1885-'93  during  the  seasons  of  low 
water  to  the  benefit  of  navigation  on  more  than  105  miles  of  the  Mis- 
sissippi Kiver,  viz,  between  Grand  Kapids  and  Aitkin,  130J  miles,  and 
from  St.  Paul  to  some  distance  below  the  confluence  of  the  Mississippi 
and  St.  Croix  rivers. 

It  is  recommended  that  the  reservoir  system  be  placed  under  the 
operation  of  the  statute  which  provides  a  permanent  appropriation  for 
the  care,  operation,  and  maintenance  of  completed  structures  which 
benefit  commerce  and  navigation. 

The  officer  in  charge  recommends  appropriations  aggregating  $130,000 
for  the  completion  of  the  Sandy  Lake  reservoir  dam,  construction  of  the 
Gull  Lake  reservoir  and  dam,  and  for  hydrological  and  meteorological 
observations  to  precisely  determine  the  eftect  of  reservoir  w  ater. 

July  1,  1893,  balance  unexpended $55,  550. 17 

June  30,  1894,  amount  expended  during  fiscal  year 50, 277. 59 

July  1,  1894,  balance  unexpended 5,272.58 

July  1,  1894,  outstanding  liabilities 1,866.25 

July   1,  1894,  balance  available 3,406.33 

Amount  appropriated  by  act  of  August  17,  1894 51, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 54,  406.  33 

r  Amount  (estimated)  recpiired  for  comjdetion  of  existing  project 983,683.50 

J  Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  115,  000. 00 
I  Submitted  in  comy^Iiance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893 

(See  Appendix  Z  2.) 


■ 
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3.  Chippetca  Biver^  including  Yelloio  Banks^  Wisconsin. — ^Tbe  plan  for 
improvement  of  the  Chippewa  lliver  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  from  Eau  Claire  to  the  cou- 
lluence  of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to  con- 
fine the  low- water  volume  to  a  channel  of  nearly  uniform  width  and 
depth.  The  general  plan  was  adopted  in  1877,  and  the  work  has  been 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less  as  to 
hxation  and  extent  of  dams,  jetties,  etc.  The  protection  of  the  Yellow 
Banks  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  Tov.k.  The  object  of  tlie  Yellow  Banks  i>rotection  is  to  pre- 
vent their  erosion  ami  thus  relieve  thechannel  of  the  Chippewa  River  and 
of  the  Mississippi  below  the  junction  of  the  two  streams  from  the  masses 
of  sand  contributed  by  those  banks.  The  plan  for  protecting  the  banks 
was  adopted  in  1883.  The  improvement  of  the  river  and  the  protection 
of  the  Y(41ow  Banks  were  regarded  as  separate  and  distinct  works 
until  the  act  of  August  11, 1888.  The  original  estimiateof  cost  as  made 
in  1875  was  8130,892.50.  The  last  revision  of  the  estimate,  made  in 
1888,  placed  the  cost  at  $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  tlie  mouth  of  tiic 
river  was  extremely  diflicult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insufli- 
cient  depth.  These  latter-named  channels  were  contracted  into  one  of 
good  depth  by  means  of  long  parallel  jetties.  Generally,  wherever 
works  of  improvement  were  constructed  by  the  Government,  the  low- 
water  depths  were  increased  from  18  inches  to  3  or  4  feet,  and  the  gen- 
eral imi)rovemont  not  only  greatly  facilitated  the  passage  of  steamers 
an<l  rafts,  but  also  greatly  reduced  the  expense  of  rafting  manufac- 
tured lumber.  Localities  remaining  to  be  improved  have  a  least  depth 
in  the  ('hannel  of  about  2  feet. 

No  work,  excei)t  slight  repair,  has  been  done  at  the  Yellow  Banks 
sinc<»  18S;^  when  4,078  linear  feet  of  bank  revetment  had  been  com- 
]>]otcd,  ami  the  i)iling  for  3,275  feet  had  been  driven  ready  for  the  back- 
ing of  brush  and  stone. 

The  total  expenditures  from  the  commencement  of  operations  in  1877 
to  June  30,  1803,  including  outstanding  liabilities,  were  8171,022.7(J. 

During  the  i)ast  year  the  injuries,  resulting  from  ice  dams,  to  the 
re<*ently  constrncte<l  <lam  at  Eau  Galle  Flats  were  repaired.  Tlie  dam 
has  had  a  marked  effect  on  tli(»  channel  over  the  Eau  Galle  Flats.  Rafts 
are  now  able  to  pass  without  trouble. 

.Inly  1.  1S!»:J,  l)al:»n<'r  iiupxpoiHlcd $1,  ri.V  r>r» 

.hiiu;  'M),  1S!»1.  junonnt  ('Xpciidcd  during  liscal  year 1,  075.  ^<2 

.Inly  1,  ISO  I,  halniKMi   iiii('X]K'iid<'d 4J».  7i 

.luly  1.  1S!H.  outstanding  liabilities IJ).  74 

Amount  approi)riatcd  by  art  (»f  August  17, 1801 10,  OlX).  00 

Amount  (t'Mtimated)  n'(|nir«'<l  Ibr  comidotion  of  existing  project (K),7IT7.72 

Amount  that  can  lM'i)rolitabl\  oxixMidedin  liscal  ycarcndingJnnoSO,  18%    60,  000.  (M) 
SnbmitttMl  in  coni])iiancc  witli  rc(iuiremcntrt  of  sections  2  of  river  and 
liarbor  acts  of  \>Hk\  and  1S()7  and  of  sundry  civil  act  of  March  3, 1803. 

(See  Appendix  Z  3.) 

/.  Sf,  Croi.v  liivrrj  Wisconsin  and  Minnesota. — The  original  project  and 
ori<i:inal  estimate  tor  this  improvement  were  based  upon  a  survey  made 
in  1S74,  when  the  river  was  at  a  high  stage  of  water  and  but  compar- 
atively   few  obstructions  to  be  seen.     It  contemplat.ed  removal  of 
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snags,  bowlders,  sand  bars,  etc.,  and  contraction  of  low-water  channels 
from  Taylor  Falls  to  the  confluence  of  the  river  with  the  Mississippi 
into  one  of  nearly  uniform  width.  Estimated  cost,  $21,758.  At  low 
water,  however,  the  channel  had  in  many  places  but  2  feet  depth,  and 
steamers  and  barges  made  their  way  as  best  they  could  among  the 
obstructions;  at  times  it  was  impossible  for  them  to  get  over  the  shoal 
places.  Following  a  low-water  survey  made  in  1879,  the  estimate  was 
revised  in  1880,  1882,  and  1889.     The  last  aggregated  $129,700. 

The  total  expenditures  to  June  30,  1893,  including  outstanding 
liabilities,  were  $106,012.21. 

The  effect  of  the  work  of  improvement  has  been  to  secure  a  least 
depth  of  3  feet  on  the  improved  bars  above  Stillwater  and  4  to  5  feet 
on  the  bars  below  that  place.  Generally,  it  may  be  said  of  this 
improvement  that  at  many  points  navigation  has  been  rendered 
permanent  where  formerly  it  was  uncertain,  and  that  in  other  i)laces  it 
has  been  made  practicable  where,  before  improvement,  it  was  impossible. 

In  the  improved  parts  of  the  river  above  Stillwater  there  is  a  low- 
water  depth  in  the  channel  of  2  feet;  below  Stillwater  there  is  a  good 
ehanncl  with  a  least  depth  of  4  feet. 

The  work  of  improvement  during  the  last  year  has  consisted  in 
dredging  in  the  channel  over  Hudson  Bar.  The  work  at  Hudson 
enabled  the  raft  boats  with  their  large  tows  to  more  easily  make  the 
run  over  the  bar. 

Jnly  1, 1893,  balance  imcxpen(le<i $2,828.95 

Jane  30, 1894,  amount  exptnded  during  fiscal  year 2, 823. 3G 

July  1, 1894,  balance  unexpended 5.  59 

July  1, 1894,  outstanding  liabilities 5.  59 

Amount  appropriated  by  art  of  August  17, 1894 4,  000. 00 

f  Amount  (estimated)  required  for  completion  of  existing  project 14.  200.  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  eudin<^  Juno  30, 1S%  11,  200.00 
^  Snbmitt-ed  in  compliance  with  re<iuirenient.s  of  sections  2  of  river  and 

[     harbor  .acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 18D3. 

(See  Appendix  Z  4.) 

5.  Minnesota  River,  Minnesota, — From  18G7  to  1873  Conf»Tess  appro- 
priated §77,500  for  improving  the  Minnesota  River.  The  api)roprialions 
were  applied  to  removing  snags  and  bowlders,  so  as  to  allord  a  least 
depth  at  low-water  stage  of  2  to  3  feet.  In  1874  a  survey  was  made 
from  the  mouth  of  the  river  to  South  Bend,  a  distance  of  about  IIG 
miles,  to  determine  the  practicability  of  improving  tlui  navigation  by 
means  of  canals,  locks,  and  dams.  Based  up(m  this  survey,  estimates 
were  made  for  live  locks  and  dams,  and  removal  of  snags,  etc.,  at  a  cost 
of  $733,808.03,  the  cost  of  removing  snags,  etc.,  being  therein  placed  at 
$34,585.10,  including  contingencies.  Following  this  report,  Congress 
made  three  appropriations  ot  $10,000  each,  by  acts  approved  March  3, 
1875,  August  14,  1870,  and  June  18,  1878,  wliich  sums  were  applied  to 
clearing  the  river  of  obstructions  belo>v  South  Bend. 

The  expenditures  to  June  30,  1870,  were  $117,457. 

From  1879  to  1893  no  work  for  improvement  of  the  river  has  been 
undertaken.  Under  the  appropriations  above  named,  the  removal  of 
obstructions  cleared  the  way  over  long  stretches  of  the  river  between 
Minnesota  Falls  and  a  point  about  30  miles  below  Henderson  (1C.7 
miles  above  Shakopee),  Little  or  no  use  was  made  of  the  cleared  chan- 
nels, as  there  was  not  suflBcient  water  in  the  channel  to  permit  navi- 
gation during  low-water  periods.    The  rapidly  caving  banks  on  the 
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upper  section  of  this  stream  cause  siiags  and  leaning  trees  to  form,  so 
that  channels  that  were  cleared  of  them  thirteen  years  ago  are  more  or 
less  encumbered  with  tliem  to-day. 

Amount  expended  to  June  30, 1893,  including  outstanding  liabilities, 
8117,644.09. 

Previous  to  the  fall  of  3893  no  expenditures  had  been  made  for  the 
imi)rovement  of  the  lower  part  of  the  river,  which  affords  much  better 
facilities  for  river  traffic  than  the  upper  part. 

From  Shakopee  to  the  Mississippi  the  river  is  deep  except  on  two 
bars.    There  arc  few  snags  on  this  reach. 

Tlie  river  and  harbor  act  of  August  11,  1888,  appropriated  $10,000 
for  improving  the  Minnesota  River,  including  the  protection  of  the 
banks  opposite  tlie  borough  of  Belle  Phiine.  It  appearing,  from  an 
examination  made  in  September,  1888,  that  the  sum  was  inadequate 
for  the  [)urposcs  named,  its  expenditure  for  work  of  improvement  was 
deferred  until  the  further  wishes  of  Congress  in  the  matter  might  be 
known. 

The  river  and  harbor  act  of  July  13,  1892,  made  the  sum  available 
for  the  improvement  of  the  river,  omitting  the  requirement  for  opera- 
tions at  Belle  Plaine.  It  was  expended  during  September,  October, 
and  November,  1893,  at  the  mouth  in  closing  tlie  main  outlet  of  the 
river,  by  a  dam  of  brush  and  stone  and  dredging  a  channel  through 
tli(^«Fort  Snelling  chute.  This  plan  of  iminovement  was  adopted  in 
order  to  take  advantage  of  the  fall,  during  low  stages,  of  1 J  feet  between 
the  Mississippi  and  Minnesota  rivers  at  Fort  Snelling.  The  improve- 
ment, when  permanently  completed,  will  raise  during  low  water  the 
pool  from  Shakopee  to  the  mouth  (24  miles)  IJ  feet,  and  will  extend 
navigation  to  the  lower  end  of  the  town  of  Carver,  30  miles  above  the 
mouth.  Owing  to  the  incomplete  state  of  the  improvement  at  the 
mouth  the  long  continued  high  water  of  last  spring  damaged  the  work 
to  a  <'onsidcrable  extent.  No  funds  are  now  available  for  continuing 
the  iniprovement. 

J  Illy  1 ,  189:^,  bsil.mco  imcxpoiKlod $9, 87.3. 55 

Jimo  80,  1894,  amount  cximmhUmI  duriug  fiscal  year 9,  283.  05 

Jnly  1,  1891,  balnnco  nnox])en<lcil 590.50 

July  1,  1894,  outstanding  liabilities 1(5.50 

July  1,  1894,  balance  available 574.00 

{Amount  (estimated)  required  for  completion  of  cxistinfr  project 693,  868.  63 
Amount  that  can  ])e  profitably  exi)ended  ill  fiscal  year  ending  J  line  30, 1896  100,000.  00 
Subudttcd  in  iom})liaQcc  with  re([uirement8  of  sections  2  of  river  and 
harbor  acts  of  im\  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(iSee  Appendix  Z  5.) 

6".  Bed  Hirer  of  the  Xorth,  Minnesota  and  North  Dakota, — The  project 
for  improvement  of  this  river  from  Breckenridge  to  the  northern 
boundary  line,  adopted  in  1877,  modified  in  1887,  and  amended  as  to 
cost  in  1SS3, 1887,  and  1803,  consists  in  removal  of  snags,  leaning  trees 
and  bowlders,  and  in  dredging  channels  through  the  bars,  at  an  esti- 
mated cost  of  *;5()7,320. 

Jiefore  improvement  the  ruling  depth  on  the  bars  between  Moorhead 
and  (Joose  Kapids  at  ordinary  low  water  was  but  IJ  feet,  and  below 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the 
navigation  was  at  all  times  dillicttlt. 

The  work  to  June  30,  1893,  has  resulted  in  oi)ening  a  channel  3  feet 
d(^ep  at  ordinary  low  water  and  GO  feet  wide  from  Moorhead  to  Grand 
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Forks,  except  a  stretcli  of  15  miles  at  and  near  upper  end  of  Goose 
BapidSf  and  a  4-foot  channel  at  low  water,  00  leet  wide,  from  Grand 
Porks  to  tlie  boundary  line;  also  in  the  removal  of  snags  and  trees 
between  Moorliead  and  Abercronibio  so  as  to  afford  a  safe  passage  for 
steamers  between  those  points  during  high  and  medium  stages  of 
vater. 

The  total  amount  expended,  including  outstanding  liabilities,  to  Juno 
30, 1893,  was  $234,828.L>9. 

l^redging  operations  were  confined  during  the  past  fiscal  year  to  the 
first  twenty- four  days  in  July,  in  which  time  the  improvement  on  Goose 
l^apids  Flats  was  comi)lete(l.  This  extended  the  dredged  channels 
1  mile. 

Jnly  1,1893,  balance  unexpended *. $7,P60.50 

Jttly  30, 1894,  amount  expended  during  tiscal  year 7,  607. 44 

Jnly  1,1894,  balance  unexpended 353.06 

JnJy  1,1894,  outstanding  liabilities 250.76 

July  1, 1894,  balance  available 102.30 

Amount  appropriated  by  act  of  August  17,  1894 15,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1895 15, 102. 30 

(Amount  (estimated)  retjuired  for  completion  of  existing  project 52,  320.00 
Amonnttbatcnn  be  profitably  expended  in  fiscal  year  ending  June  30,1896    52,  320. 00 
Submitted  in  compliance  with  re(iuirement«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Z  6.) 

7,  Oauging  Mississippi  River  at  or  near  St.  Paul,  Minn, — The  Board 
of  Engineers  to  whom  was  referred  the  project  for  the  application  of 
$37,500  appropriated  by  the  river  and  harbor  act  of  August  5,  188G, 
for  reservoirs  at  head  waters  of  Mississippi  Kiver,  recommended  in 
their  report,  dated  May  24,  1887,  "that  such  gaugings  be  made  at  or 
Bear  St.  Paul  during  the  annual  oj^eration  of  the  reservoirs  as  shall 
determine  accurately  the  discharge  at  that  point  at  critical  periods." 
(P.  1692,  Annual  Keport  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11,  1888,  authorized  the  gaug- 
ings, and  provided  for  them  as  follows : 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St.  Paul 
during  the  annual  operation  of  said  reservoirs  as  shall  determine  accurately  the  dis- 
charge at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appropriation 
for  gauging  the  waters  of  the  Mississippi  Hiver  and  its  tributaries. 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  lower  Mississippi  Kiver  and  its  tributaries,  as  provided  for  in  joint  resolution 
of  the  twenty-first  of  February,  eighteen  hundred  and  seventy-one,  upon  the  appli- 
cation of  tho  Chief  of  Engineers,  the  Secretary  of'War  is  hereby  authorized  to  draw 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury  for 
Bnch  sums  as  may  be  neccessary  to  do  such  work,  not  to  exceed  in  the  aggregate  for 
each  year  the  amount  appropriated  in  this  act  for  such  puq)ose :  Provided j  howeverf 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report  of 
the  Chief  of  Engineers. 

Gaugings  were  not  made  until  the  fall  of  1880,  although  an  allot- 
ment of  $900  for  the  fiscal  year  ending  June  30, 1880,  had  been  made. 
On  account  of  the  lateness  in  the  season  and  the  condition  of  the  river 
it  was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  $600,  $900,  $000,  $500;  and  $500,  made  for  the  fis- 
cal  years   1889-'90,   1890-'0],   1801-'02,   1802-'03,  and   1803-'94  were 
applied  to  gauging  the  Mississippi  Kiver  at  St.  Paul  and,  when  neces- 
sary, the  Minnesota  liiver  at  its  mouth. 
During  the  past  fiscal  year  159  gaugings  have  been  made. 
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Jiilyl,  1803 $113.99 

Ammiiit  allotted  lor  iiscal  year  ending  Juno  30,  1894 ^    500.00 

613.99 

June  30,  1894,  amount  exi)cnded  during  fiscal  year 592. 06 

July  1,  1894,  balance  unexpended 21. 93 

July  1,  1894,  outstanding  liabilities 21.93 

Amount  allotted  for  fiscal  year  ending  Juno  30, 1895 500. 00 

(Sec  Appendix  Z  7.) 

I3IPROVEMENT  OF  3IISS()URI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OF 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 

This  district  was  in  the  charge  of  Capt.  Harry  F.  Hodges,  Cori)S  of 
Engineers;  Division  Engineer,  Col,  O.  M.  Poe,  Corps  of  Engineers. 

1.  Missouri  JRivrr  between  the  Great  Falls,  Montana,  and  Sioux  City, 
loica. — Between  the  Great  Falls  and  Fort  Benton,  37  miles  below,  the 
channel  is  unnavigable,  being  obstructed  by  rocks  and  having  »  very 
steep  8l()i>e.  No  ellbrt  has  ever  been  made  to  improve  it  and  none  is 
contemplated. 

Between  Foit  Benton  and  Carroll,  108  miles  below,  the  river  bas 
fairly  stable  banks  and  a  gravelly  or  rocky  bed.  The  difficulties  in 
navigation  are  due  to  the  shallow  water  and  steep  slope  on  certain 
ripples,  and  to  rocks  in  the  channel.  The  low-water  depth  was  origi- 
nally less  than  30  inches. 

Below  Carroll  the  river  becomes  muddy,  w^ith  unstable  banks  and  a  ■ 
shitting  channel.    The  difliculties  in  navigation  are  chiefly  due  to  sand 
bars,  to  snags,  and  to  the  width  of  the  river,  which  is  so  great  in  phices 
as  to  leave  little  available  depth. 

The  minimum  low-water  depth  changes  from  year  to  year  with  the 
shifting  bars.  It  was  originally  sufticient  to  maintain  a  considerable 
commerce. 

The  ai)i)rove<l  ])iqje(t  contemplates  a  detailed  topographical  survey 
from  Fort  Benton  to  Sioux  City,  the  removal  of  bowlders  and  construc- 
tion of  cut  oil"  and  wing  dams  between  Fort  Benton  and  Carroll,  and 
the  removal  of  snags  and  similar  obstructions  and  the  construction  of 
two  ice  harbors  between  Carroll  and  Sioux  City.  Kectilication  work 
at  rierre  and  Yankton  has  been  authorized  by  Congress,  but  is  not 
yet  i)rojecte<l,  as  no  funds  are  available  for  it. 

The  i)resent  project  dates  from  the  appropriation  of  1882.  Up  to 
June  .'^0,  18!KJ,  a  sum  of  8073,443.43  had  been  spent  in  carrying  it  out. 
Before  its  adoption  a  sum  of  about  $230,000  had  been  spent  in  surveys 
and  local  work  under  no  general  project. 

Th<»  results  of  this  exi>enditure  were  as  follows:  Above -Carroll  the 
prin('i]>al  obstruct  ions  had  been  removed  and  the  w^orst  shoals  deepened, 
giving  a  low-water  depth  of  30  inches  at  the  improved  places  and 
making  the  channel  much  easier  to  run.  Further  work  was  suspended, 
navigation  having  ceased  on  this  reach. 

Below  Carroll  a  licet  of  three  snag  boats  had  been  organized  and  put 
at  work  removing  obstructions,  the  place  for  one  ice  harbor  had  been 
selected  at  IJockhaven,  N.  Dak.,  and  the  plans  prepared. 

The  licld  work  of  the  survey,  extending  over  1,477  miles  of  river,  had 
been  nearly  linished,  the  ])lotting  about  three-fourths  finished,  and  the 
printing  begun. 

The  expenditures  in  the  year  ending  June  30,  1894,  have  resulted  as 
follows: 

The  field  work  of  the  survey  has  been  finished  and  the  priBtiug 
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al>ont  three  fifths  finished.  About  one-fourth  of  the  work  on  the  ice 
hs^rljor  at  J^oekhaven  has  been  done.  The  site  for  the  second  harbor 
lios  been  fixed  at  the  mouth  of  the  Big  Sioux  Kiver,  and  a  project  for 
construction  has  been  i)repared. 

ne  snag  boat  has  been  enlarged  and  fitted  with  steam  i)ropelling 
er. 
Tlie  high-water  discharge  of  the  river  has  been  measured  at  Sioux 
it-y  and  the  low- water  discharge  at  various  points,  and  the  necessary 
friges  have  been  maintained. 

he  plant  has  been  cared  for  and  kept  in  repair. 

0  work  has  been  done  on  the  river  above  Carroll;  the  expenses  of 
i  snag  boats  have  been  defrayed  chiefly  from  the  special  appropria- 
u  for  their  maintenance. 

mber  9,  IJSOS,  received,  refundment  of  overpayment $45. 48 

1, 1893,  balance  unexpended 160,127.47 

160, 172. 95 
30, 1894,  amount  expended  during  fiscal  year 67, 108. 47 

.^l^rl,  1891,  balance  unexpended 93,064.48 

^l^rl,  1894,  outatanding  liabilities 17,092.44 

3?  1,1894,  balance  available 75,972.04 

^nnt  appropriated  by  act  of  August  17, 1894 niO,  000. 00 

oant  available  for  fiscal  year  ending  June  30, 1895 185,  972. 04 

y  -^^moimt  that  can  bo  profitably  expended  infiscal  year  ending  June30, 1896 1500,  000. 00 
^^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

C  See  Appendix  AA  1.) 

_-^.  Removal  of  snags  and  other  obstructions  in  Missouri  River  above 
01/J?  Citi/y  Iowa, — The  approved  project  contemplates  the  use  of  the 
*5iilable  funds  in  the  work  stated  on  that  part  of  the  Missouri  River 
^^^^^ve  Sionx  City  where  boats  may  be  running  and  where  it  is  most 
^^^(led. 

■^     ^ut  one  appropriation  has  been  made  for  this  work,  that  by  the  sun- 
^  ^;y  civil  act  of  March  3,  1893,  $50,000. 

'Jhe  fleet  of  three  snag  boats  which  had  been  maintained  from  the  gen- 

1  appropriation  for  improving  the  river  has  been  operated  during  the 
J  -  ^r  from  this  special  appropriation.  Their  aggregate  time  was  equiva- 
,^^^t  to  309  working  days  for  one  boat.  The  total  results  were  1,035  snags 
V^Xftoved  or  destroyed,  CO  miscellaneous  obstructions  removed,  1,842 
3*^^^es  cut  on  caving  banks,  and  5,175  miles  of  river  passed  over.  The 
,^y*f:est  of  the  boats  was  extensively  repaired  and  altered  during  the 
^*" inter  and  spring. 

j^  *  V 1, 1893,  balance  unexpended $50,  000.  00 

^*^e  30, 181W,  amount  expended  during  liscal  year 45, 483. 59 


^ 


'l*^ J jrl,  1894,  balance  unexpended 4,  516. 41 

j^  •  J  1, 1894,  outstanding  liabilities $3,  390. 19 

^*y  1, 1894,  amount  covered  by  uncompleted  contracts 1, 126. 22 

4, 516. 41 

I  Amonnt  (estimated)  required  for  work  annually 50,  000.  00 

<  Aiuonnt  that  can  be  profitably  expended  in  liscal  year  ending  June  30,1896    50,  000. 00 
I  ^nbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ax)pendix  AA  2.) 

•Between  Stubbs  Ferry,  Mont.,  and  Sioux  City. 

t  Excldsive  of  $50,000  annually  for  removal  of  snags,  etc. 
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S.  Examination  of  Missouri  River  beticecn  Three  Forks  and  Can^ 
Ferry,  Mont, ^  to  determine  availability  of  water  potcer. — The  river  ifc,' 
harbor  act  approved  July  13,1892,  appropriated  82,500  for  an  examix: 
tioii  of  JMissouri  liiver  from  Three  Forks  to  Canyon  Ferry,  Mont.,  ^  J 
a  view  of  determining  at  what  points,  if  any,  use  mi<i^ht  be  luad^ 
water  power  for  manufaeturinj^  and  other  i)urposes,  without  unreasc 
ably  inipairinj^  the  navij^ability  of  that  portion  of  the  river.  T 
examination  was  made  by  the  engineer  ollicers  in  local  charge  and  t 
report  thereon  was  made  by  Capt.  II.  F.  ITodges,  Corps  of  Engineei 
January  22,  1S94,  and  transmitted  to  Congress  and  printed  in  lion 
Ex.  l)o(!.  Xo.  0(),  Fifty-third  Congress,  second  session.  A  copy  is  al  • 
submitted  with  this  report  as  Ai)pendix  A  A  3. 

Seven  sites  for  dams  for  water  power  were  located  and  survey^ 
and  a  descripti(»n  of  tliem  is  given  in  the  rei)ort.  There  is  at  preset 
no  navigation  on  this  portion  of  the  river,  but  it  could  probably  t 
nmde  available  for  boats  drawing  30  inches  were  there  a  demand  coDi 
mensurate  with  the  cost.  Lateral  canals  arouud  the  dams  are  pre 
posed  to  provide  for  future  navigation  and  the  dam  sites  are  locate* 
with  a  view  to  sneh  constructions.  In  order  to  secure  the  interests  c 
navigation  the  construction  and  location  of  the  dams  should  be  uude 
the  supervision  and  approval  of  the  War  Departuient. 

By  act  of  Congress  approved  June  8, 1894,  the  Missouri  River  Powe 
Company  Wiis  authorized  to  construct  a  dam  across  the  Missouri  Kivei 
about  2  miles  beh)w  Stubbs  Ferry. 

•July  1,  18i>S,  l)al«inc(»  inicxpended $2,500.0 

3Iay  31,  ISIU,  dopoaitoil  credit  Troasnror  United  States $754.01 

Jiiiio  30,  181U,  amount  expended  diiriug  fiscal  year 1, 745. 99 

2,500.0 

(See  Appendix  A  A  3.) 

/.  Yelloicstone  Elver,  Montana  and  North  Dakota. — Origiually  th 
channel  of  the  river  was  so  obstructed  by  rocks,  swift  rapids,  shar 
turns,  and  insuHicient  depth  at  bars  as  to  be  nearly  impassable  to  an, 
vessels  at  low  water. 

I'he  original  project  coutemplated  rock  removal  at  various  points  c 
the  river  and  the  construction  of  closing  dams  and  wing  dams  at  som 
places  below  Glendive.    A  survey  was  also  projected. 

Up  to  June  30,  1892,  a  total  of  $103,029.13  had  been  expended  on  th 
improvement  and  $19,000  on  the  survey.  The  result  has  been  to  giv 
a  navigable  channel  of  3  feet  in  depth  at  the  ix>iuts  improved  abov 
Glendive  and  3  feet  or  more  at  the  points  improved  below  that  plaa 
The  survey  has  been  linished.  During  the  year  ending  June  30,  1892 
no  work  has  been  done.  As  a  large  percentage  of  available  fund 
wouhl  be  required  simply  to  initiate  work,  and  fm-  the  reason  that  ther 
is  no  present  or  prospective  demand  for  ahl  by  navigation,  the  projec 
is  suspended  for  further  action  of  Congiess.  There  was  formerly 
brisk  river  trallic.    There  is  none  now. 

July  1, 18J^3,  bjilaneo  unexpended $11,720.1 

Juno  HO.  ISiU,  iiniouut  expended  duriuj^  liscal  year ! .2 

July  1,  ISm,  balaneo  unexpended 11,720.1 

July  1. 1S1»1.  outstanding  liabilities ,Z 

July  1,  l8iM.  balance  available 11,720.* 

(See  Appendix  AA  4.) 
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EUPBOVBMENT  OF  OBION  RIVER,  TENNESSEE,  AND  OF  CUMBERLAND 
EIVBR,  TENNESSEE  RIVER  ABOVE  CHATTANOOGA  AND  BELOW  BEE 
TB£E  SHOALS,  AND  THEIR  TRIBUTARIES,  TENNESSEE  AND  KEN- 
TUCKY. 

This  district  was  in  the  charge  of  Capt.  John  Biddle,  Corx)sof  Engi- 
neers; Division  Engineer,  Col.  C.  B.  Conistock,  Corps  of  Engineers. 

i.  Obion  River ^  Tennessee. — This  stream  is  a  tributary  of  the  Missis- 
sippi and  flows  wholly  within  the  State  of  Tennessee.  '  It  rises  in  the 
western  part  of  that  State,  runs  in  a  southwesterly  direction,  and  has 
a  length  of  about  75  miles.  An  examination  was  made  in  1880,  and  a 
survey  was  made  in  1891  under  provisions  of  river  and  harbor  act 
approved  September  19, 1890,  from  Obion  to  the  mouth  of  the  river 
(68.8  miles),  the  river  in  this  distance  having  a  fall  of  27  feet. 

Tlie  obstructions  were  found  to  be  heavy  drift,  snags,  overhanging 
twes,  and  a  tortuous  channel. 

The  project  consists  of  removing  surface  obstructions,  constructing 

^gdams  at  the  worst  shoals,  straightening  the  channel  by  cutting 

through  several  sharp  "bends,"  making  the  "cut-ott's"  sufficiently 

^deaud  deep  by  clearing,  ginibbing,  and  excavating,  closing  the  old 

channel  by  means  of  pile  and  brush  dams,  to  secure  a  navigable  chan- 

^  not  less  than  3  feet  deep  at  lowest  stages,  estimated  to  cost 
•50,000. 

The  appropriation  of  $7,500  in  river  and  harbor  act  of  July  13, 1892, 
▼as  the  first  made  for  this  work  by  the  General  Government. 

The  total  amount  expended,  including  outstanding  indebtedness,  to 
the  close  of  the  fiscal  year  ending  June  30, 1893,  was  §5,460.99,  which 
lias  resulted  in  securing  a  greatly  improved  channel  between  Obion 
*Dd  Lane  Ferry,  Tenn.,  a  distance  of  about  22  miles,  by  clearing  away 
Mags,  drift  gorges,  and  overhanging  trees. 

In  May,  1893,  a  small  steamboat  worked  up  from  Fleischhauer  mills 
^h  two  barges  of  lumber,  etc.,  in  tow,  the  first  boat  to  ascend  this 
stream  during  fifty  years. 

Channel  work  was  carried  on  during  the  fiscal  year  in  September, 
^tober,  and  November.  A  stretch  of  about  20  miles  below  Obion  was 
^*iu  clearetl  of  surface  obstructions,  thus  securing  safe  navigation. 
-^  small  steamboat  is  now  plying  upon  the  Obion. 

The  amount  expended  during  the  fiscal  year  was  81,797.69. 

'I'^ly  1, 1893,  balance  nnexpendea $2,045.01 

June  30, 1^94^  amount  expended  during  fiscal  year 1,  797. 69 

J"Jy  1, 1894,  balance  unexpended 247.32 

Jniy  1,1894,  outstanding  liabilities 12.00 

Mv  1, 1894,  balance  available 23.5.32 

Anioant  appropriated  by  act  of  A  ugust  17,  1894 7, 500. 00 

Anionnt  available  for  fiscal  year  ending  June  .SO,  1895 7.  735.  32 

I  Amount  (estimafed)  reciuired  for  completion  of  existing  project ){5,  OlX).  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .Tune  ,30,1890     10, 000. 00 
Submitted  in  compliance  with  requirementn  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  B  1.) 

2»  Tennessee  River — a.  Above  Chattanooga^  Tenn.  (ISS  miles). — This 
section  of  the  river  extends  from  the  mouth  of  tlie  French  Broad 
Biver  to  Chattanooga,  and  is  usually  navigable  during  the  winter  and 
spring  months.  Examinations  were  made  in  l^'M)  and  1871,  and  a 
detailed  instrumental  survey  in    18yi--03.      The    obstructions  were 

BNO.  94 18 
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described  as  "low-water obstructions,''  cousistingof  reefti,  rock,or  _ 
bars,  and  snags,  etc.,  brought  down  by  freshets.  The  depth  of  tt^t 
bars  varies  from  10  to  30  inches  at  a  low- water  stage,  the  current  bei 
from  2  J  to  0  miles  per  hour. 

The  original  project,  under  which  the  work  is  still  carried  on,  was 
blast  a  channel  through  the  reefs,  reduce  the  gravel  and  sandbars,  n 
to  deepen  the  water  on  the  bars  by  the  construction  of  wing  dams,  tli 
contra(iting  the  waterway  so  as  to  secure  a  safe,  navigable  channel 
feet  in  depth  at  average  low  water. 

The  rei)ort,  with  estimates,  of  the  "careful  and  comprehensive  8i 
vey"  nmde  in  compliance  with  tlie  river  and  harbor  act  of  SepteinL: 
19,  1890,  was  rendered  February  23,  1893,  and  is  printed  in  House  E 
Doc.  No.  252,  Fifty-sc(»ond  Congress,  sec()nd  session,  and  in  Ueport 
Engineers,  1893,  page  2333  et  seij.  The  project  therein  submitted 
practically  the  same  as  that  now  in  force,  providing  for  a  3-foot  lo* 
water  navigation  between  Chattjinooga  and  mouth  of  French  Bro£ 
Kiver,  by  channel  excavation,  and  the  construction  of  wing  darns  ' 
contract  the  waterway  at  low  wtiter,  at  an  estimated  costof  $(>50,000. 

The  amount  ex])en(led,  including  outstanding  indebtedness,  to  Jur 
30, 1893,  was  $291,944.05,  which  expenditui*e  has  resulted  in  securing 
lengthened  season  of  navigation  for  steamboats  and  a  safer  channel  ?( 
the  passage  of  rafts  and  tiatboats.  Of  the  43  obstructions  enumerate 
in  1830,  cliannel  work  has  been  carried  on  to  the  extent  of  improving  t 
least  29  of  them.  Owing  to  the  character  of  the  banks  these  improv 
mentsare  practically  permanent.  At  White  Creek  Shoals  the  longiti 
dinal  dam  has  been  lengthened  and  two  spur  dams  built,  causing  tl 
removal  of  the  sand  bar.  At  Soddy  Shoals  the  channel  has  bee 
cleared  of  surface  obstructions,  new  dams  built  and  old  dams  streugt 
ened,  and  good  ])rogress  made  in  drilling  and  blasting  the  nx^k  Icdgi 
or  reefs  forming  this  obstruction.  At  Caney  Greek  Shoals  the  buildii: 
of  ripra])  dams  was  begun. 

During  a  part  of  July  of  the  present  iiscal  year  worku^wn  the  dan 
was  continued  at  Caney  <'reek  Shoals,  but  the  stage  of  water  remaii 
ing  too  high  to  permit  of  carrying  on  work  to  advantage,  the  workin 
force  was  transl'erred  to  the  French  Broad  River.  It  not  being  deemc 
iulvantageous  with  theHmit(>d  funds  available  to  resume  operationskii 
in  the  season,  the  boats,  etc.,  were  dropped  down  to  Chattanooga  fi 
winter  moorings  as  a  measure  of  economy. 

The  amount  expended  during  the  fiscal  year  was  $5,823.41. 

July  1.  lSO;i,  bnlaiico  iin«»xi>t'ii<le<l (8,667. 

June  30.  ISDI,  nuiouut  ('xiuMnlcd  during  liscjil  yciir 5,823. 

.July  1,  ISIM,  hnlaurr  UTi(*x|)cn«l<'<l 2^744. 

July  1,  ISJM,  on t stand in«^  liabilities 97. 

July  1,  1801.  balaur***  available 2,647. 

Amount  ai»i»ropriat».Ml    by  art  of  Auj^nst  17,  lSi>4 50,000. 

Amount  available  lor  hscal  year  rndinuf  .lunci  30,  18i)5 52,647. 

Amount  {estiniat<'d)  rtMiuired  tor  com])l('tion  of  cxiMtiujy:  project 600,000.* 

Amount  that  can  bir  profitably  (>\]H'nd('d  in  fiscal  year  ending. Jnne30,1896    65,000. 
SubniittcMl  in  <-oni])lian<'r  a\  ith  nMiuin*ments  of  HertiouH  2  of  river  and 
harbor  ;i('ts  of  isiii;  and  \^\u  and  of  snndry  <ivil  a<-t  of  March  3, 18^. 

b.  Below  Bre  Trcr  iifhoah,  Alabama  {:J:2.'>  miles), — This  section  of  tl 
river  is  «ren(4'ally  navigable  durin^ij  the  greater  part  of  the  year,  thong 
several  obstructions  render  navijration  ditlicult  durinp^  the  low-wat! 
season. 

No  iustrumeutal  survey  has  been  made  of  this  section  of  the  rive 
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nor  estimates  aud  project  8ubiintte(l  for  its  improvement^  and  it  is 
necessary  that  such  a  survey  bo  made  to  obtain  data  whereon  to 
estimates  and  a  project  for  the  improvement  of  the  Lower  Ten- 
ie.  Tlie  work  required  to  be  done  is  channel  excavation  and  con- 
fttmction  of  wing  dams  to  widen,  straighten,  and  deepen  the  channel 
^t  tlie  principal  obstructions. 

T^iringif  ton  Point  J  Kentucky. — The  river  and  harbor  acts  of  Septem- 
19, 1800,  and  July  13,  180L>,  each  appropriated  $25,000  for  the  pres- 
ation  of  Livingston  Point,  Kentucky,  which,  with  two  small  islands, 
drills  Paducah  Harbor,  at  the  mouth  of  the  river.  The  jdan  of  improve- 
*iieiit  adopted  consisted  in  covering  the  wearing  slopes  of  the  banks 
'^itli  a  revetment  of  stone  and  brush  and  the  construction  of  a  pile- 
^^o^l-stonc  dike  along  the  crest  of  the  weakest  part  of  the  point,  where 
tlie  Ohio  cuts  through  at  high  stages  of  the  river. 

Tlie  amount  expended,  including  outstanding  indebtedness,  to  June 
\  189t%  was  $24,423.50.  This  expenditure  secured  the  construction 
tlie  dike  on  the  Ohio  side  for  a  distance  of  GGO  feet  across  the  wash- 
^^t  near  the  extremity  of  the  point.  The  bank  protection  covers  a 
!^^*Srthof  2,330  feet,  the  average  width  being  47  feet.  A  revetment  of 
^^iitsh  and  stone,  about  2,090  cubic  yards,  was  built  on  the  Ohio  bank 
^^^^  l>revent  its  washing  away.  The  above  specified  work  was  done  under 
*^on  tract. 

louring  the  fiscal  year,  the  work  under  contract  for  the  protection  of 
***^  Ohio  bank  was  continued  from  July  to  September;  about  7,365 
^^V>ic  yards  of  stone  and  brush  being  placed  in  position.  The  contract 
?y  ^^closed  November  9,  in  accordance  with  its  terms.  On  examination, 
Jt  ^*as found  that  the  Tennessee  bank  was  also  wearing  away  and  must 
?i^  l)rotected  without  delay.  Authority  was  asked  and  granted  to  revet 
JU^  Tennessee  bank  with  riprap;  about  9,117  cubic  yards  of  stone  was 
y^s  placed  in  position  during  August  and  September,  1893,  and  Jan- 
J*^^y,  1894;  the  work  was  done  by  purchase  of  stone  in  open  market, 

^JJivcred  in  place  on  bank, 
i^y^^otal  amount  expended,  including  outstanding  indebtedness,  during 
'^^J^ fiscal  year  was  $23,804.08. 

^  .^he  money  statement  is  included  in  that  for  inii)roving  Tennessee 
"^^Ver  below  Chattanooga,  p.  284. 

(  See  Appendix  B  I)  2.) 

I  ^.  HiwasHce  River ,  Tennessee. — This  stream  rises  in  the  Blue  Ridge 
^1  ^^orth  Carolina  and  Georgia.  It  Hows  in  a  west-northwesterly  direc- 
^  *^i,  and  enters  the  Tennessee  Eiver  about  35  miles  above  Chattanooga 
^^^1  148  miles  below  Knoxville.  On  examination  made  in  1874,  the 
^^  5innel  was  found  to  be  obstructed  by  rock  reefs,  gravel  bars,  snags, 

^*  %1  overhanging  trees. 
j^^  llie  present  project  consists  in  narrowing  the  waterway  at  the  shoal 
^  ■5^^ces  by  building  wing  dams  and  excavating  the  reefs  and  gravel  bars 
Y^?^  removing  surface  obstructions  so  as  to  secure  a  channel  40  feet 
^^  ^deand  2  feet  deep  at  ordinary  low  water  from  Savannah  Ford  to  the 
^^'^iith  of  the  river,  about  43  miles. 

*Tlie  amount  expended  to  June  30,  1893,  including  outstanding  indebt- 

iiess,  was  $36,449.89,  and  has  resulted  in   a  partial  improvement  of 

^*^  ^' river,  securing  an  increased  depth  in  channel  and  the  removal  of 

]^rface  obstructions,  principally  below  Charleston.     Active  oi)erations 

^re  suspended  in  September,  1892,  the  funds  available  for  channel 

^rk  being  then  exhausted. 

^o  appropriation  was  made  by  the  river  and  harbor  act  of  July  13, 

•2,  for  the  Hiwassee  Eiver. 
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July  1,  1898,  balance  unexpended $73  - 

June  30,  1894,  amount  exi)t'ndcd  during  fisccal  year — 

July  1,  189-1;  halance  unexpended 72^ 

July  1,  1891,  outstanding  liabilities 23^ 

July  1. 189 1,  balance  available 49. 

(See  Ai)i)(»udix  13  J>  3.) 

J.  French  Broad  Biver,  Tennessee, — This  sti^eam  rises  on  the  wester 
slopes  of  the  Blue  Ridge  in  North  Carolina,  and  enters  the  State 
Tennessee  at  Paint  Rouk,  and  after  a  course  of  121  miles  in  that  Sta^ 
joins  the  llolston,  4^  miles  above  Knoxville,  thus  forming  the  Tennesse 
River.  By  examinations  made  in  1871  and  1875  the  river  was  found fl 
be  obstructed  by  rock  reefs,  sand  and  gravel  bjirs,  and  surface  obstru- 
tions,  such  as  bowlders,  snags,  and  overhanging  trees.  It  was  nc 
deemed  practicable  to  improve  the  river  above  Leadvale,  but  from  th 
point  to  the  mouth,  a  distance  of  about  90  miles,  it  is  projected  ■ 
remove  all  surface  obstructions,  and  by  excavation  and  use  of  win 
dams  to  secure  for  this  distance  a  channel  depth  of  2 J  fe«t  at  ordinal 
low  water.  Above  the  mouth  of  Xolichucky  River  (Leadvale)  to  tL 
boundary  line  of  Tennessee  and  J^orth  Carolina  a  system  of  locks  air 
dams  is  the  only  feasible  improvement,  but  the  amount  of  commer« 
does  not  warrant  such  an  expenditure. 

The  amount  expended  to  June  30,   1893,  including    outstandiir 
indebtedness,  was  sr)2,r)23.48.    This  expenditure  has  resulted  in  tt 
improvement  often  of  the  principal  obstructions  below  Dandridge,  k 
deepening  and  clearing  the  channel,  constructing  and  modifying  wiir 
dams  and  revetting  the  banks  where  necessary.    At  Seven   Islan 
Shoals  the  im])rovements  have  made  upstream  navigation  possible 
h)wer  stages  of  the  river.    A  general  deepening  of  the  channel  flrom. 
to  10  inches  has  been  obtained.    At  Bryant  Shoals  navigation  h. 
been  greatly  improved;  at  Hanging  Rock  Shoals  the  channel  hashes 
changed  from  the  north  to  the  south  side  of  Brabson  Island,  and  tl 
new  channel  was  cleared  of  obstructions  without  detention  of  boatr 
eight  dams  were  built  aggregating  a  length  of  2,()94  linear  feet,  aK 
old  damsrepain^d.    The  work  done  lias  proved  effective. 

During  the  fiscal  year  channel  work  was  continued  and  consisted 
excavating  rock  at  Nichols  Reef ;  building  check  dam  and  180  feet 
spur  dam,  n^pairing  and  extending  old  dams,  and  revetting  bank 
llanging  RockSiioals;  building  riprap  dam  at  Denton  Shoals;  strengti: 
ening  old  dams  and  building  new  spur  dam  from  right  bank  just  belC 
Zimmerman  Ford. 

The  amount  exi)ended  daring  the  fiscal  year,  was  $10,968.75. 

Th(»  engineer  olUccr  in  charge  reports  that  8150,000,  the  estimate 
187<),  is  wholly  inadecpiate  to  do  tiie  work  projected,  and  recommcn^ 
tiiat  a  detailed  survey  be  made  to  obtain  the  data  necessary  to  dettf 
mint?  the  cost. 

July  1.  isiKs   balance  unexpondcd $11,390«- 

June  J^O,  IS91,  anumnt  expended  during  liseal  year 10,968^ 

July  1,  1S!M,  balance  un<'\-])endcd 361.- 

July  1,  18111,  outstanding  liabilities t..  31— 

July  1,  1S91.  balance  availabb; 329. 

Amount  appropriated  by  act  of  August  17,  1891 '6, 000. 

Amount  availabb;  lor  liseal  .year  endinjr  Jnnc  30,  1S95 6^*329. 

"Of  tbe  appropriatiiui  of  jk7.(HH)  nia<b'  by  the  river  and  harbor  act  of  Augiut  S- 
1894,  for  improving  French  liroud  and  Little  Pigouu  riverSi  )^,0(K)  has  been  allott^ 
totho  French  liroud  Kiver. 
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C  Ajnount  (estimated)  rcqnired  for  completion  of  existing  ])ro.jcct $82, 000. 00 

\  Amount  that  can  be  profitably  cxiiendou  in  tiscal  your  cndiii^;  June.SO,  1896    31,  000. 00 
^  i&ubiiiitted  in  compliance  with  reqnirenientrt  of  sections  2  of  river  and 
V    harbor  acts  of  18l>6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  B  4.) 

5.  Little  Pigeon  River,  Tennessee. — Little  Pigeou  Kiver  is  formed  by 
the  janctioii  of  its  East  Fork  and  South  Fork  at  Sevierville,  in  east 
Tennessee,  flows  in  a  northwesterly  direction  for  about  5  miles,  and 
empties  into  the  French  Broad  River  about  32  miles  above  Knoxville. 
Tlie  stream  is  obstructed  by  rock  and  i^ravel  shoals  and  rapids,  and 
the  object  of  its  improvement  would  be  to  facilitate  navigation  during 
Biedium  and  higher  stages. 

An  examination  of  the  river  was  made  under  the  provisions  of  river 
and  harbor  act  of  September  19,  1800,  and  the  reports  thereon  were 
printed  as  House  Ex.  Doc.  No.  150,  Fifty-lirst  Congress,  second  session, 
and  as  Appendix  E  E  8,  Annual  Report,  Chief  of  Engineers,  1891. 

The  river  and  harbor  act  of  July  13,  1892,  provided  that  of  the 
115,000 appropriated  for  improving  French  Broad  River,  $1,000  "may 
^  used  in  removing  the  bar  or  shoal  in  Little  Pigeon  River."  This 
8jim  has  been  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the 
nver,  described  as  the  only  bad  shoal  below  Catlettsburg.  The  work 
of  reducing  the  obstructive  character  of  the  shoal  below  Catlettsburg 
^w  begun  in  October  at  Gass  Reef  by  removing  about  90  cubic  yards 
of  rock  from  the  channel  and  placing  the  same  in  riprap  dam.  The 
J^^'ge  dam  in  slough  just  above  the  mouth  of  river  was  repaired,  and 
?  small  dams  built  across  the  small  slough  on  the  left  bank,  thus  hold- 
^^p  the  water  in  mouth  of  river  and  flooding  the  shoal  above. 
The  amount  expended  during  the  fiscal  year  was  8G33.10. 

j'ilyl,1893,  balance  unexpended $1,(X)0.00 

•"uie  30, 1894,  umoiiut  expended  daring  fiscal  year 633. 10 

H^  1,1894,  balance  unexpended 300.90 

^o"nt  appropriated  by  act  of  August  17,  1«94 *1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 1,36(>.  90 

iAinonnt  (estimated)  required  for  completion  of  oxistinj::  project 8,  000. 00 
^onntthat  can  be  profitably  expendedin  fiscal  yearendiu^.jiino  30. 18t>6      8,  000.  00 
^^uniitteu  in  compliance  with  requirements  of  sections  '2  of  river  and 
harbor  acts  of  1860  an«l  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(SeeAppendixBB  4.) 

.  ^«  Clinch  River,  Tennessee, — This  stream  rises  in  tlie  Cumberland 
fountains  in  Virginia,  and  after  following  a  southwesterly  course 
^"^Pties  into  the  Tennessee  Kiver  at  Kingston,  101  miles  above  Chat- 
tanooga.    About  ii30  miles  of  the  river  flows  in  the  State  of  Tennessee. 

-^11  examination  was  made  in  1875,  when  tlie  channel  obstructions 
^'^re  found  to  be  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhang- 
^H  trees. 

The  present  project  provides  for  channel  excavation,  removing  sur- 
*^ce  obstructions,  and  the  construction  of  wing  dams,  so  as  to  secure  a 
8?fe  navigable  channel  of  2  feet  at  ordinary  low  water  from  mouth  of 
'iver  to  Clinton,  about  70  miles,  and  of  l.J  feet  from  Clinton  to  llaynes 
w*  Walkers  Ferry,  about  75  miles;  but  from  llaynes  to  the  Tennessee 
State  line,  85  miles,  the  only  work  jiracticable  is  to  remove  the  loose  rock 

lao^^  the  appropriation  of  Ji'TjOOO  made  by  the  river  and  harbor  act  of  Anji:ust  17, 
}«W,  for  improving  French  Broad  and  Little  Pigeon  rivers,  $1,000  has  been  allotted 
w  Little  Pigeon  Kiver. 
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and  reduce  the  rock  ledges,  thus  to  assist  Hat  boat  navigation  dunng 
"rain  tides.^ 

The  engineer  offi(!er  in  charge  reports  that  $50,000,  the  estimate  of 
1885,  is  wholly  inad(Miuate  to  do  the  work  projected,  and  recommends 
that  a  detailed  survey  be  made  to  obtain  the  data  necessary  to  deter- 
mine the  cost. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1893,  including  outstanding  indebtedness,  was  $.'35,806.-G,  and  has 
resulted  in  securing  a  reduction  of  the  rock  reefs,  the  removal  of  snags, 
drift,  etc.,  brought  down  by  the  annual  floods,  and  the  construction  of 
several  heavy  riprap  dams  above  and  below  Ilaynes.  A  safe  channel 
was  secured  jtt  stages  of  the  water  from  2  to  3  feet  lower  than  before  the 
improvements  were  begun.  Special  advantages  in  the  lower  river  have 
been  gained  at  Cloud  Shoals,  Hibb  Shoals,  Black  Shoals,  lUetcUer 
Shoals,  and  at  Llewellyn  Shoals.  At  the  last-named  obstruction  safe^ 
navigation  is  reported  i)ossible  at  a  stage  of  water  from  1  foot  to  IJ* 
feet  lower  than  before  the  work  of  1802  was  begun.  Some  improve- 
ments were  also  made  in  1802  in  the  channel  at  Youngs  Island. 
Above  Ilaynes  improvements  were  made  at  Hunter  Shoals,  Sycamore 
Shoals,  Ilopson  Shoals,  and  Straight  Shoals. 

Partial  examinations  were  made  below  the  mouth  of  Powell  River, 
and  later  below  tlie  mouth  of  Emory  River,  to  ascertain  in  part  what 
is  necessary  to  be  don<i  to  iniinove  the  channel  and  obtain  a  navigable 
2-foot  low- water  depth. 

No  cliannel  work  was  practicable  during  the  present  fiscal  year  until 
November,  when  a  little  work  was  done  by  l)uilding  a  riprap  dam  near 
Givens  Fonl,  about  one-half  mile  below  mouth  of  Emory  River. 

The  anicmnt  exi)end(»d  during  the  present  iiscal  year  was  $004.28. 

July  1. 1S!K^.  l):ilanco  unoxptMided $3,222.58 

June  80,  ISIM,  amount  rxi)cn(U'(l  «lurinj»  firtcal  year 904.  28 

Jnlv  1, 18!M,  l>al:in(«;  niiexiMMnliMl 2,  318.  :I0 

July  1,  l81M.oiitstainlin.ir  liabilities 28.84 

July  l.lSDl.  halanco  available 2,  28i).  46 

Anionnt  apjjropriatcd  i»y  act  of  August  17,  181)4 2,500.00 

Amount  available  for  fiscal  year  endin«r  June  30,  18I»5 4,789.46 

Amount  (('stimat(Ml)  KMiuircil  for  completion  of  existin;c  project 8,  5()0.  00 

Amount  tiiat  can  be  ])rofitably  expended  in  fiscal  year  ending  Juno  30, 189(5       8,  THX).  (K) 
Submitted  in  compliance  with  re<iuirements  of  K(M:tion8  2  of  river  and 
liarbor  acts  of  l<s<>()an<l  18f)7  and  of  sundry  civil  act  of  March  3.  181»3. 

(See  Apjx'ndix  U  I>  5.) 

7,  Vnmhvrhiml  liiccr,  Trnncssce  and  Kentuckij — a.  Ileloic  Xaiihrille 
{1U1  miUs), — An  examination  was  made  of  this  section  in  1S71,  and  the 
channel  was  found  to  bo  of  the  sann^  general  character  throughout  its 
entire  h*n;;th  and  obstructiMl  by  rock  reels,  bowhlers,  gravel,  and  sand 
bars,  snags,  and  overhan^i^in^'  trees. 

The  originnl  projeot  providers  for  the  removal  of  the  surface  obstruc- 
tions and  dceixMiin.!*-  tlie  chanind  by  excavation  and  tlie  building  of 
wing  dams.  This  project  was  nuKlilied  in  ISSS,  on  the  recommendatiou 
of  a  r»oard  of  Kngincer  Ollicers,  by  the  proposed  construction  of  a  pile 
dike,  with  crib  su|)crstructure  for  the  improvement  oi  the  channel  at 
the  mouth  of  the  river,  from  Smithland  to  tlie  deep  Avaters  of  the  Ohio, 
for  whicli  Congress  made  jnovision  in  river  and  harbor  act  of  Septem- 
ber 10,  ISDO.  A  survey  was  made  in  18S0,  having  in  view  a  project  for 
the  radical  imx)rovement  of  the  river  beh)W  Xashville  and  *^to  nscer- 
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tain  if  necessary  to  establish  locks  and  dams."  The  river  and  harbor 
act  of  July  13, 1892,  provided  for  the  selection  and  purchase  of  sites 
for  a  lock  and  dam  near  the  mouth  of  IIari)eth  Hirer.  This  forms  the 
initial  movement  for  work  under  the  modified  project,  Avhich  now  con- 
sists (first)  of  the  extension  of  the  lock  and  dam  system  of  the  Upi)er 
Cumberland  to  the  river  below  Nashville,  llic  plan  beiufj  the  construc- 
tion of  looks  and  dams  extending  from  near  mouth  of  llarpeth  River 
(Lock  A)  to  Big  Eddj*^  Shoals  (I^ock  G) ;  (second)  of  the  iniiu'ovement  by 
dike  construction  and  bank  protection  at  the  mouth  of  the  river;  (third) 
of  the  channel  work  necessary  below  Big  Eddy  Shoals;  and  (fourth) 
snagging  and  removal  of  surface  obstructions  below  Nashville,  at  a 
total  estimated  cost  of  $1,9(>4,500. 

The  total  amount  expended  to  June  30,  1803,  including  outstanding 
indebtedness  and  amount  covered  by  contract,  was  $311>,000.01.  This 
expenditure  has  resulted  in  obtaining  an  increased  depth  tit  low  water, 
thereby  securing  a  lengthened  season  of  navigation,  combined  with 
greater  security  in  passage  at  some  of  the  worst  obstructions.  The 
channel  has  been  cleared  from  year  to  year  of  snags  and  other  surface 
obstructions.  At  the  mouth  of  river  by  contract  tTio  work  of  building 
dike  and  shore  i)rotection  was  nearly  completed,  and  by  hired  labor  the 
old  spur  dams  were  removed  to  increase  the  channel  Avidth,  and  the 
shore  of  Cumberland  Island  near  the  dams  and  the  bank  above  foot  of 
Island  opposite  the  Kentucky  mainland  were  protected  by  a  revetment 
of  piles,  stone,  and  brush.  This  work  is  completed,  and  tlio  bank  is  now 
thought  to  be  permanentlj"  protected  from  erosion.  As  i)rovi(led  by  act 
of  July  13, 1892,  the  necessary  sites  were  selected  and  api)roved  by  the 
Secretary  of  War  for  the  proposed  lock  and  dam  (A)  at  or  near  the 
mouth  of  Harpeth  Biver. 

During  tlie  fiscal  year,  in  July  and  August,  2,000.27  cubi(5  yards  of  stone 
and  253  cords  of  brush  were  placed  in  position,  completing  the  work 
under  contract  for  dike  construction  at  the  mouth  of  river;  contract 
was  terminated  on  August  2G.  In  September  part  of  the  upper  dam 
was  removed  to  facilitate  the  passage  of  steamboats. 

The  sites  for  Lock  and  Dam  A,  about  2i  miles  below  mouth  ot  IIari)eth 
River,  were  acquired  by  condemnation  in  the  United  States  district 
court.     Payment  has  been  made  for  the  lock  site. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was,  for  general  improvement,  §734.01 ;  at  mouth  of  river, 
85,790.00;  lock  and  dam  near  mouth  of  Harpeth  River,  $3,108.30;  total, 
89,090.00. 

July  1,  1803,  balance  nnexpoiulf-a $31 ,  010.  85 

Juiio  30,  18W,  anioiiut  expended  during  liscal  year 0, 182. 80 

July  1,  1804 ,  balance  unexiicuded 21»,  730.  00 

July  1,  1801,  outstanding  liabilities r>l(J.  20 

July  1,  1804,  balance  available 22,220.70 

Amount  appiopriated  by  act  of  August  17,  1894 30,  (HHK  00 

Amount  available  for  fiscal  year  ending  .1  uno  30,  1805 r>2,  220.  70 

{Amount  (estimated)  rciiuircd  for  completion  of  existing  project 1,  804,  500. 00 
Amount  tbat  can  be  proiitablv  expended  in  fiscal  year  ending  June 
30,  1896 r \ 500.000.00 
Submitted  in  compliance  with  reciuirenients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1«)3. 

h.  Above  Nashville. — Froyn  Nashville  to  head  of  ^Smith  Shoals  [337 
miles). — The  x)resent  i)roject  is  based  on  an  instrumental  survey  of  this 
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section  made  in  1883,  and  provides  for  the  complete  canalization  of  ilu 
river  from  Nashville  to  head  of  Smith  Shoals,  by  the  contrtractiou  o' 
23  locks  and  dams  below  l>urnside,  and  7  locks  and  2  dams  at  Smitl 
Slioals,  at  an  estimated  cost  of  $7,500,000.  Of  this  amount  d775y00( 
has  been  api)ropriated. 

The  amount  expended  to  June  30,  1893,  including  outstandin( 
indebtedness,  but  not  including  the  amount  pledged  under  contracts 
was  §L'GO,877.50;  of  the  amount,  $5,773.44  was  expended  at  Smitl 
Shoals.  This  ex])enditure  has  been  applied  in  the  examinations  foi 
sites  of  locks  and  abutment  of  Dams  !Nos.  1,  2  (old  site),  3,  and  4;  ii 
purchase  of  lock  sites  1  and  2  (okl  site  No.  2),  and  abutment  of  Dan 
No.  3;  construction  of  lock-keeper's  house,  No.  1,  and  laying  masonrj 
of  lock  and  abutment  of  Dam  !No.  1 ;  in  building  cofferdam  at  old  site 
of  Lock  2,  and  iiaynionts  for  plant;  inpaymentsfor  channel  work  belon 
r>urksvillc,  and  for  detailed  surveys  for  sites  for  proposed  locks  of  thi 
Smith  Shoals  system  of  lockage. 

During  tlie  i)resent  liscal  year 3,440.58  cubic  yards  of  masonry  wen 
laid  in  walls  of  Lock  1,  thus  completing  the  contract  of  llenry  I 
Holmes  of  October  17, 1800,  for  lock  construction. 

Authority  was  granted  in  March,  1803,  to  do  the  entire  work  b; 
hired  labor  and  i)urchase  of  materials  in  open  market,  it  being  recom 
mended  by  the  engineer  oflicer  then  in  charge  as  being  more  advan 
tagcous  in  time  and  money  to  the  work  than  the  contract  systeic 
rroi)osals  were,  however,  solicited  under  this  authority  for  supplyin 
cut  stone  for  Locks  3  and  4  bv  contract. 

L'nder  this  authority,  at  Lock  1,  by  hired  labor,  3,000  cubic  yards  c 
stone  Avas  placed  behind  land  wall  and  972  superficial  j'ards  of  xmvin 
laid  over  the  filling;  also  2,590 cubic  yards  of  stone  placed  as  retainin 
wall  above  and  below   abutment  of  dam ;  began  work  of  survey  c 
approaches  to  lock  and  made  soundings  in  lower  approach. 

Actual  operations  having  established  thefact  that  solid  rock  can  na 
be  foun<l  for  the  foundation  of  Lock  Ko.  2  at  the  old  site  at  anything 
like  the  depths  specified  in  the  contract  for  its  construction,  and  thai 
th(5  character  of  the  site  at  the  depths  so  specified  is  altogether  too  insc 
cure  for  the  masonry  of  the  lock,  the  contract  of  February  24,  1891 
with  Messrs.  Rich  <&  Holmes  for  building  Lock  No.  2  was  terminatei 
in  accordance  with  its  ])rovisions. 

Thorough  examinations  were  made  by  series  of  test  borings  am 
soundings  in  order  to  determine  u])on  the  new  sites  for  Lock  2,  and  ii 
March  tlie  abandonment  of  the  old  sites  for  lock  and  dam  and  th< 
selection  of  new  sites  were  a])i)roved.  The  lock  site,  with  necessary 
right  of  way,  was  jjurehased  May  14,  1894.  The  site  for  abutment  o 
dam  has  not  yet  been  acquired,  negotiatiims  are  |>ending,  having  ii 
view  a  voluntary  ])un'liase  from  the  owners,  if  practicable. 

The  sites  for  I.oeksand  Dams  3,  4,  5,  aiul  G  have  been  approved,  am 
tlu^  sites  for  Lo<'ks  3  and  4,  and  abutment  of  Dam  4,  acquired  by  con 
denmation  i)rocee(liiigs  in  tin*  Unicfl  States  district  court;  theabutmen 
of  I )am  3  was  acciuircd  by  deed  from  thi^  owners.  The  sit«  for  abutmen 
of  dam  aiul  seven-eighths  of  the  site  for  Lock  5  have  been  purchasei 
from  the  owners;  the  remainder  of  lock  site  will  bo  conveyed  to  th 
United  States  on  the  perfecting  of  a  slight  defect  in  the  chain  of  title 
Sites  for  Lock  and  l)am  (J  have  not  yet  been  acquired,  the  matter  o 
title  and  ])rice  lH>ing  undetermined.  Examinations  to  determine  site 
for  Lock  and  Dam  7  arc  progressing. 

The  lantl  already  ac<iuired  by  the  United  States  for  canal  purx>ose 
on  the  Cumberland  IJiver  above  Nashville  aggregate  93,81  acreSy  am 
cost  $9,900.59. 


\ 


KIVER  AND   HARBOR   IMPROVEMENTS.  281 

Bids  were  opened  July  11, 1893,  for  supplying  cut  stone  for  the  walls 

of  Locilts  3  and  4.    The  prices  oflered  being  deemed  excessive,  the  bids 

were  x-ejected,  and  authority  granted  to  purchase  the  stone  required  in 

open  inarket.    Eight  thousand  six  hundred  and  thirty-seven  cubic  yards 

of  Btoiie,  consisting  of  sills,  hollow  quoins,  pointed  face,  squared-face 

rubble,  special  8ton(»s,  and  backing,  were  bought  for  use  in  Lock  3; 

about:    one-third  of  this  stone  has  been  delivered,  and  the  remainder 

will  V>^,  without  unnecessary  delay. 

Uiicler  the  authority  of  March  1,  1893,  active  operations  have  been 

carrit^cl  on  at  Locks  2,  3,  4,  and  5,  as  well  as  at  Lock  1  as  above  stated. 

At  L<-»ck  2,  new  site,  the  lock  site  and  right  of  way  have  been  i)artly 

cleare<l^  trench  dredged  for  foundation,  and  11)0  linear  feet  of  cofi'er- 

dam  l>uilt,  temporary  buildings  erected,  and  incline  built  for  moving 

Btone.    At  Locks  3  and  4,  United  States  lands  fenced,  quarries  opened, 

temporary  buildings,  trestles,  tramways,   and  landing  piers  built; 

pglits  of  way  cleared  and  graded,  clearing  of  sites  and  excavation  in 

lock  oliambers  begun,  cofferdams  completed,  derricks,  steam  travelers, 

J^jl  hoisting  and  i)umping  machinery  erected,  laying  concrete  and 

oriole    in  foundation  of  river  wall,  and  filling  culverts.    The  lock  pit 

excavation  of  lock  3  is  nearly  completed,  about  eight-tenths  of  the 

brickwork  of  river  wall,  and  one-half  of  filling  culverts  laid.    Of  Lock 

u  ?!^^tit  nine-tenths  lock  chamber  and  land  wall  excavation,  and  one- 

oalf   q£  ^Jj^  brickwork  of  filling  culverts,  and  all  the  brickwork  and 

J^J^i'ete  for  foundation  of  river  wall  completed.     Stone  cut  for  masonry, 

.'T^^.75  cubic  yards;  backing  quarried,  1,699  cubic  yards;  masonry 

laia  in  river  wall,  351.6  cubic  yards.    At  Lock  5,  temporary  buildings 

for  quarters  and  storage  of  su))plies  erected,  crib  work  for  foundation 

01  Cofferdam  (average  height  of  5  feet)  has  been  placed  in  position  from 

o^  to  bank  and  two-thirds  filled. 

.  ^hannel  tcorJc. — An  examination  of  the  river  was  made  from  Burn- 

Qicle,  j^y^^  tQ  Hollemans  Island,  183  miles,  to  ascertain  condition  as  to 

^^tace  obstructions.    Snrveys  were  also  made  of  Wild  Goose  Shoals, 

^J^ttle  Creek  Shoals,  and  Jjower  Hollemans  Island.     At  Wild  Goose 

ouoalg  the  dams  were  modified  to  force  the  current  down  the  channel 

^^5^^.     At  Kettle  Creek  Shoals  dam  built  116  feet  long,  16  feet  wide,  and 

*?    f<eet  high,  and  28  overhanging  trees  cut  down.     Surface  obstruc- 

"<^ii8  removed  from  Wild  Goose  Shoals  to  Carthage,  Teun.,  and  dams 

T^ljaired. 

^he  steamer  Weitzel  was  fitted  out  as  a  towboat  with  more  power- 
'^  xnaehinery,  etc.,  at  a  cost  of  about  $4,453. 

-^  small  steamboat,  John  PhaiiijCj  was  built  for  special  use  of  survey 
P^i^ties  and  general  work  at  low  stages  of  the  river,  at  a  cost  of  about 

The  steamer  Stephen  H,  Long  was  temporarily  transferred  from  the 

^^Xiuessee  River  to  the  Cumberland  Eiver  as  a  measure  of  economy  and 
eafety. 

Six  large  stone  barges,  each  110  by  22  by  5  feet,  were  built  for  use 


11^  moving  stone,  et<i.,  at  a  cost  of  $5,790. 
%i7/<  Shoals. — The  examinati 


ions  for  sites  of  Locks  and  Dams,  Nos.  1 
^9  ^  inclusive,  were  completed  and  maps  showing  location  of  proposed 
^ites  prepared.  The  sites  for  Lock  and  Dam  6  have  not  yet  been  deter- 
mined; survey  for  the  site  will  be  continued  in  July,  1894.  Detailed 
maps  of  the  proposed  sites  will  be  submitted  for  approval  as  soon  as 
practicable.  The  amount  expended  during  the  fiscal  year  on  account 
of  allotments  "at  Smith  Shoals"  was  $5,242.23. 

The  total  amount  expended  during  the  fiscal  year  improving  Cum- 
berland Eiver  above  Nashville,  Tenn.,  was : 


282^   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  tJ.  6.   ARMY. 

General  river $209,140l46 

At  Smith  Shoals 5,242^83 

Total  expended 214,382. 

July  1,  1893,  balance  unexpended $539,433.86 

Juuf  'S^)f  l«y4,  amount  expended  during  fiBcal  year 214, 382. 


Jnlv  1,  1W4,  balanf-e   unexpended 325.051.17 

July  1,  1»94,  outstanding  liabilities 50,767.01: 

July  1,  1S94,  balance  available 274, 284. 1£ 

Amount  appropriated  by  act  of  August  17,  1894 200,000.0^ 

Amount  available  for  fiscal  year  ending  June  30,  1895 474, 284.  t 


[ 


('Amount  (estimated)  required  for  completion  of  existing  project 0,525,00(^0' 

Amount  that  can  be  ])rolitably  expended  in  fiscal  year  ending  Juno 

'Ml  1S96 1,000. 000.  (^ 

Submitted  in  c<)ni))lian(o  with  requirements  of  sections  2  of  river  nud 

harlior  arts  of  1}^(><{  sind  1807  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  B  0.) 

8.  Caney  Fork  L'i  voj  Tennessee. — This  stream,  <ifter  a  course  of  about 
200  miles,  wholly  in  the  State  of  Tennessee,  empties  into  the  Cumber- 
laud  Kiver  at  Carthuj^e,  Tenn.,  about  110  miles  above  Nashville,  Tenu. 
It  is  the  larjrest  and  an  im]>ortant  tributary  of  the  Cumberland  River. 

An  examination  was  made  in  1879  as  hip:h  up  as  Sligo  Ford,  about 
72  miles,  and  in  1S8G  it  was  extended  20  miles  farther  to  Frank  Ferry, 
the  head  of  navigation.  The  principal  ditticulties  were  found  toberocli 
reefs,  gravel  and  sand  bars,  a  crooked,  shallow  channel,  greatly  impeded 
by  surface  obstructions. 

The  present  project  is  to  improve  the  river  below  Frank  Ferry,  95 
miles,  by  removing  drift  and  other  surface  obstructiona,  and  buildins 
the  wing  dams  and  training  walls  necessary  to  insure  safe  navigatioi 
tor  sn:all  steamboats  and  thitboats  during  the  boating  season,  usually 
abcjut  (iv(»  mcmths  in  duration,  Inmi  February  to  July. 

'Vhv  ann)unt  expended  to  June  JO,  18D3,  including  outstanding  indebt 
cdiK  ss,  was  }?2r>,o;;o,  the  total  amount  appropriated,  which  was  used  ii 
removing  surface  obstructions,  in  reducing  sand  and  gravel  bars,  auc 
in  repairing  and  building  dams,  and  has  resulted  in  a  greatly  improvec 
chaiMiel  from  Frank  Ferry  to  mouth  of  river. 

Work  in  the  cliannel  was  sns])cnded  August  15, 1801,  the  appropria 
tion  heing  then  ncarlv  exhausted.    !No  a])propriation  was  made  for  tliif 
river  l)y  the  act  of  July  1:5,  1802. 
.July  1,  isij;;,  baliUMM^  uncxiuiHb'd $20.0C 

.lulv  1,  ISIM,   balance  uncxprndt'd 20.0C 

.July  1,  ISill.  (nitMtandin^'  liabilitirs 20.0C 

JAuKHii]!  (4'^tiinatod  )  i(>(|nii-(d  for  ronipk'tiou  of  cxintin^  i>roj<>ct 20,228.00 
Amount  tbat«-aiib(>])rolitab]y  <>xp<Mid<*d  in  fiKcal,voarcudiii^.Iuno30, 1896    20,228.00 
]  Siil)niitt('d  in  ('oni]dian<'o  ^vitll  riM|nii'(>nu>nts  of  Kcctious  2  of  river  aqd 
[     harbor  acth  of  ISOO  ami  IHIT  and  of  sundry  civil  act  of  March  3,  18^. 

(Sec  Appendix  J>  !»  7.) 

IMPKOVEMENT  OF   TKNNKSSKK  UIVEIJ  BETWEEN  (^HATTANOOOA, 
TENNESSEE,  AND  EOOT  OF  BEE  TKEE  SHOALS,  ALABAMA. 

Tliis  district  was  in  the  charge  of  ('apt.  (i(M>rge  W.  (loethals.  Corps oi 

En<rin(MTs;  Division  Eii<»:incer,  Col.  C.  J>.  Conistoek,  Corps  of  Eugineers. 

i.  Tennessee  Kiver  between  Chatlanoofja,  Tenn.j  and  foot  of  Bee  Tret 
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SkoaU,  Alabama. — The  original  condition  of  the  river  from  Chattanooga 
to  Browns  Ferry,  as  shown  by  examinations  made  in  1807,  and  subse- 
quently, was  unfavorable  to  navigation,  the  channel  being  obstructed 
by  rock  reefs,  bars,  bowlders,  and  projecting  rocky  points,  i)ermitting 
tlie  passage  of  vessels  from  six  to  nine  months  annually.  From  Browns 
Ferry  to  Florence  it  was  navigable  only  at  unusually  high-water 
stages,  owing  to  the  obstructions  known  as  Big  and  Little  Muscle 
shoals.  Navigation  between  Florence  and  liiverton,  Ala.,  was  limited 
to  abont  six  months  annually,  owing  to  the  obstructions  known  as  Col- 
bert and  Bee  Tree  shoals. 
The  existing  project  ot*  improvement  is  as  follows: 
(a)  Removing  obstructions  by  blasting  and  dredging  at  Iloss  Tow- 
bead,  in  "The  Suck,"  and  at  Bridgeport  and  Guutersville,  Ala. 

(h)  Building  a  canal  14.5  miles  long,  70  to  120  feet  wide,  and  6  feet 
deep  to  permit  navigation  past  the  river  obstructions  known  as  Big 
Muscle  Shoals;  the  canal  to  have  9  locks,  each  CO  feet  wide  by  300  feet 
long,  and  to  cross  Shoal  Creek  by  means  of  an  aqueduct  000  feet  long 
and  60  feet  wide.  Constructing  a  canal  lA  miles  long,  to  enable  vessels 
to  avoid  the  obstructions  known  as  the  Elk  River  Shoals;  this  canal 
to  have  2  locks,  one  at  each  end. 

W  Blasting  a  channel  through  bed  rock  and  building  wing  danisat 
hitUe  Mnscle  Shoals;  the  project,  as  modified  in  18(10,  contemplates 
thcbnilding  of  a  canal  along  the  north  bank  of  the  river  3  miles  long, 
^*  3  locks. 

(^  Constructing  a  canal  8  miles  hmg,  150  feet  wide,  and  7  feet  deep 
P^t  the  Colbert  and  Bee  Tree  shoals  obstructions,  with  1  guard  h)ck 
at  the  upper  and  1  lock  with  25-foot  lift  at  the  lower  end;  these  locks 
to  be  80  feet  wide  and  350  feet  long. 

Thetotol  amount  expended  to  June  30,  1803,  including  outstanding 
liabilities,  was  $3,662,020.00  and  resulted  in  the  improvement  of  the 
nver  as  follows : 

•Navigation  through  "The  Suck"  and  the  Pan  was  rendered  easier  by 
•"<5  removal  of  bowlders,  detached  rock,  overhanging  trees,  and  pro- 
jechiig  rocky  points.  The  channels  through  Tumbling  Shoals,  Poor 
J^orse,aii(l  Broad  Axe  bars  were  straightened  and  deepened.  At  Boss 
Towhead,  Guutersville,  Bridgeport,  and  Beards  Beef  a  large  quantity 
01  rock  and  gravel  was  removed,  giving  increased  depth  of  channel 

^^^  ftcihtating  the  discrharge  through  the  mountains  below  Chatta- 
nooga. 

-^t  Elk  River  and  Big  Muscle  shoals  the  locks,  gates,  valves,  and 
uiaehineiy  for  properly  operating  them  w<'re  (Completed;  the  aqueduct 
and  permanent  stone  dams  linished,  houses  for  lock-keepers  and  assist- 
ants constructed,  a  dredge  and  towboat  for  use  of  the  canal  built,  and 
the  canal  opened  to  navigation  the  year  round.  The  canal  embank- 
ment was  strengthened  by  placing  broken  stone  along  its  entire  length. 
Tlio  chainiels  leading  to  Elk  lliver  Division  were  deepened  and  anum- 
^^  of  drainage  ditches  dug.  At  Little  Muscle  Shoals  the  channel  was 
deepened  by  blasting  and  wing  drams  built  in  accordance  with  the 
original  project,  giving  increased  depth. 

At  Colbert  and  Bee  Tree  shoals  increased  dei)th  was  obtained  by 
excavating  a  channel  and  contracting  the  waterway  by  means  of  rip- 
raj)  dams;  a  survey  of  location  foi*  pro])osed  lateral  canal  was  comi>leted 
and  center  line  permanently  marked  by  stone  monnments.  Arrange- 
ments were  made  for  the  purchase  of  305  acres  of  land  needed  for  canal 
purposes  and  bids  opene<l  for  the  construction  of  a  2o-foot  lift  lock  at 
lower  end  of  canal. 
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The  amount  expen<led  duriug  the  fiscal  year,  including  outstanding 
liabilities,  was  888,000.17,  for  -which  the  following  work  was  done: 

Chattanooffa,  Tenn,,  to  Decatur^  Ala. — Under  contract  with  W.  A. 
Kirk,  there  Avere  removed  from  the  channel  at  Eoss  Towhead  5,322.8 
cubic  yards  of  rock  and  gravel  and  400  feet  of  old  wing  dam.  A 
straight  channel  has  been  thus  made  150  feet  wide,  with  a  depth  of  3 
feet  at  low  water.  Some  projecting  rocky  points  are  to  be  removed 
before  the  work  is  completed. 

The  chiinnel  at  l>ridgeport  was  enlarged  to  120  feet  width  and  G  feet 
depth,  and  a  channel  formed  above  the  railroad  bridge  1,800  feet  long, 
40  feet  wide,  and  5  feet  deep. 

Decatur,  Ala,,  to  Florence,  Ala. — The  old  wooden  slide  valves  used 
in  filling  and  emptying  culverts  were  replaced  by  new  iron  balanced 
valves.     Several  tracts  of  United  States  ground  were  fen.'*ed. 

Florence,  Ala.,  to  foot  of  Bee  Tree  Shoals. — A  tract  of  28-/^5-  acres  of 
land  needed  for  canal  purposes  was  purchased. 

A  contract  was  entered  into  with  Tcre  A.  Clark  for  the  construction 
of  a  25-f(K)t  lift  lock  at  the  lower  end  of  the  canal.  Work  under  this 
contract  has  not  been  prosecuted  as  diligently  as  desired. 

It  nuiy  be  summarized  as  follows: 

Ciihic  3*aTdi. 

Earth  removed  from  lock  pit 46, 450 

{<ton(;  (U'livered  on  ground 4,997 

Of  this  Stone  there  were  i)repared  for  walls  631  cubic  yards  of  fline- 
I)ointed  stone,  174  cubic  yards  of  rough-pointed  stone,  18  cubic  yards 
of  rock-face  stone,  and  about  2,;53(>  cubic  yards  of  backing  ready  for 
the  wall. 

Piles  driven,  including  those  used  in  dock  and  for  supports  of  travel- 
ing crane,  0^5;  linear  feet  of  lock  pit  inclosed  by  sheeting,  1,003. 

The  money  statement  for  this  work  includes  that  for  Tennessee 
River,  below  Hce  Tree  Shoals,  page  275,  so  as  to  embrace  the  entire 
reach  of  the  river  below  Chattanooga,  as  follows: 

TtnnvHHte  Hirer  below  Chattanooga, 

July  1,  18t>3,  balance  un(X]u»nded $502,902.68 

.Jun«*  !i().  1891,  amount  exi>end(Ml  during  liscal  year 81,205.59 

July  1,  ISIM,  balance  unexpended 421,697.00 

July  1,  isyi.  outstanding  liabilities $30,698.26 

July  1,  1H[)\,  amount  covered  by  uncompleted  contracts..       289,988.08 

320, 686. 34 

July  1,  ISO  I,  balance  available 101,010.75 

Amount  ai)propriated  by  act  «>!' August  17,  1894 400,000.00 

Amount  availabb*  tor  fiscal  year  ending  June  30,  1895 301,010.75 

AuHMint  that  can  be  prolitablv  expended  in  fiscal  vear  endiDg  June 
3(1,  Isjm: ; 2,105,000.00 

Submit  UmI  in  comjdiaine  with  re(|uirements  of  sections  2  of  river  and 
harbor  acts  of  I8()<)and  18()7and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  C  O  1.) 

5.  Operatinff  and  care  of  .][n8cle  Shoals  Canal,  Tennessee  River, — ^The 
canal  has  been  in  constant  nse  since  it  was  oi)ened  to  navigation, 
^November  10,  ISOO.  The  nnniber  of  steamboats  and  barges,  exclusive 
of  small  craft  and  Government  boats  engaged  in  the  iuiproveiueut  of 
the  Tennessee  Kiver  and  care  of  canal,  that  used  the  canal  during  the 
year,  was  159,  Avith  a  tonnage  of  11,640.    A  dredge  was  kept  constantly 
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employed  removing  sediment  and  in  straightening  and  widening  a  part 
of  the  canal  where  two  sharp  curves  interfered  with  the  passage  of 
vessels. 

There  was  removed  in  this  way  42,800  cubic  yards  of  material; 
1,275  drift  logs  were  also  removed  during  the  year. 

The  total  expeuses  during  the  year,  including  outstanding  indebted- 
ness, amounted  to  $63,772.03. 

(See  Appendix  0  0  2.) 

IMPROVEMENT   OF   OHIO   RIVER  AND   OF  MUSKINGUM  RIVER,   OHIO. 

This  district  was  in  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of 
Engineers,  with  Lieut.  William  C.  Langfitt,  Corps  of  Engineers,  under 
his  immediate  orders  since  xVugust  30,  1893  ;  Division  Engineer  to 
November  22,  1893,  Col.  (>.  M.  Poe,  Corps  of  Engineers. 

1.  Ohio  River. — The  following  is  a  summary  of  the  work  done  during 
the  fiscal  year  : 

i^avis  Island  Bam. — Quarters  for  the  use  of  the  employes  have  been 
erected  on  Davis  Island. 

Dain  between  Davis  and  Neville  islands. — This  dam  was  repaired 
where  it  had  been  slightly  injured. 

Dam  beUceen  foot  of  Neville  Island  and  Towhead. — This  work  was 
extended  583  feet  to  close  a  gap  between  the  end  of  the  dam  and  the 
towhead,  caused  by  erosion. 

Logstoxcn. — Of  the  works  recommended  for  this  i)lace  by  a  Board  of 
Engineers,  the  main  dike  has  been  completed,  and  the  training  dike  at 
end  of  main  dike  nearly  completed.  The  work  has  increased  the 
depth  on  the  bar  by  raising  the  water  surface.  The  scouring  etiect  on 
the  channel  is  not  known  yet.  A  survey  is  in  progress  to  determine 
what  changes  have  taken  place. 

Clusters  Islands. — Work  under  contract  was  begun  on  the  dikes  and 
dam  projected  for  this  place  in  August,  and  continued  until  December, 
1893,  and  was  resumed  in  April,  1894.  Considerable  work  was  done 
on  Dike  No.  4  and  the  dam,  but  the  works  are  not  as  yet  sufficiently  far 
advanced  to  exert  much  beneficial  effect.  To  aid  the  action  of  the  pro- 
X)osed  dikes,  during  May  and  June,  1894, 23,554  cubic  yards  of  material 
was  dredged  from  the  bar,  and  materially  improved  the  channel,  but 
low  water  in  the  river  prevented  completion  of  the  desired  amount  of 
dredging. 

Rock  bar  at  mouth  of  LicMng  River. — After  completion  of  tbe  steam 
drill  scow  for  blasting  purposes,  a  dredge  and  towboat  were  hired,  and 
operations  on  the  bar  commenced  in  September.  They  were  continued 
until  November,  when  funds  were  exhausted;  4,lil5.5  cubic  yards  of 
material  was  removed.  The  method  adopted  has  proved  very  eco- 
nomical. 

Gauge  near  Cullums  Ripple. — At  the  request  of  steamboat  owners, 
pilots,  and  others  a  gauge  was  erected  at  this  place  to  show  passing 
boats  the  clear  headway  under  the  lowest  bridge  crossing  the  river  at 
Cincinnati.  It  has  proved  of  much  value  to  the  larger  boats  on  the 
river  passing  under  the  bridges  at  that  city. 

Flint  Island. — Navigation  having  been  suspended  for  a  time  last 
season  by  the  bar  at  this  island,  on  which  there  was  only  30  inches  of 
water,  a  dredging  plant  was  obtained  and  1,200  cubic  yards  of  material 
excavated,  resulting  in  a  good  5-foot  channel  being  opened  through  the 
bar. 

Chenaults  Reach, — After  finishing  at  Flint  Island  the  plant  was  towed 
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to  thin  reach,  where  obstructions  were  reported,  and  removed  from  the 
channel  «M)0  cubic  yards  of  i^avel  and  a  large  quantity  of  driftwood 

and  logs.    The  channel  was  materially  improved. 

French  JxUtnfi, — Work  under  contract  was  begun  on  dikes  and  a  dam 
proposed  for  this  place  in  July,  1893,  and  continued  until  December, 
189«%  when  it  was  siisi)ended  for  the  season.  Work  .was  resumed  in 
June,  1894.  One  dike  is  approaching  completion,  and  considerable 
work  lias  been  done  on  the  other  dike  and  the  dam.  To  remove  a  i)or- 
tion  of  an  old  dike  built  in  183ii,  which  was  much  in  the  way,  and  to 
supplement  the  action  of  the  dikes,  a  dredging phint  was  hired  in  Juue^ 
1S94,  and  at  the  close  of  the  year  had  removed  about  1,250  linear  feet 
of  the  dike.  An  examination  is  now  in  progress  to  ascertain  the  con- 
dition of  the  channel  and  what  changes  have  taken  i^ace. 

Seuffletown. — Work  under  contract  for  two  dikes  proposed  here  waa 
begun  in  August  and  continued  until  December,  1893,  when  it  waa 
suspended  for  tlie  season.  It  was  resumed  in  May,  1894,  and  is  now 
in  ])rogrcss  on  l)oth  dikes. 

Bar  at  vioitth  of  TradeicaUr  River. — Work  under  contract  on  dike 
proi)ose<l  was  coninienced  in  July  and  continued  until  December,  1893, 
when  it  was  suspended  for  the  season.  Pending  investigation  of  the 
scouring  actitui,  wlii<;h  is  known  to  be  quite  large,  induced  by  the 
lengtli  of  dik(^  so  far  constructed,  further  extension  of  the  dike  10 
suspcndctl.  A  survey  of  tlie  locality  is  now  in  progress  to  ascH^itaiA 
the  changes  that  have  taken  place. 

Mound  ([iti/.  III, — Under  contract  for  construction  of  two  dikes 
proposed  for  tliis  locality,  work  was  commenced  in  September,  1893| 
and  continued  until  J)ccenil)er,  1893,  when  it  Avas  suspended  for  the 
season.  At  the  close  of  the  year  work  had  not  yet  been  resumed.  The 
effect  on  th(»  h)w  water  channel  can  not  be  determined  till  the  river 
falls  to  a  low  stage. 

OperatloHH  iff  rnitvd  States  dredges, — After  making  the  necessary 
r<*pairs,  work  for  the  season  was  resunjed  by  the  United  States dre<lge8 
in  June,  1S93,  and  continue<l  until  November,  when  they  were  put  in 
winter  quarters.  During  this  time  they  removed  a  total  of  164,475.3 
cubic  yanis  of  •material,  besides  a  large  number  of  rocks,  snags,  piles, 
etc.  The!  work  materially  improved  many  bad  jilaces  and  more  espe* 
cially  the  channel  at  Little  Sewickley  Creek  liar,  Burlington  Bar,  Mill 
Cn^k  Bar,  IJising  Sun  Bar,  and  (lunpowder  Bar.  During  the  present 
season  the  dredg(*s  have  worked  at  the  Clusters,  making  a  decided  but 
not  yet  com i dieted  improvement  of  channel. 

Surrcffs, — SiKicial  snrveys  were  made  at  Mustapha  Bar,  Madison 
Harbor,  French  Island,  and  Eight  Mile  Bar. 

TIm'  amount  expended  up  to  the  close  of  the  fiscal  ye;ir  ending  June 
;K),  ISO.;,  was  *5,18S,7:M.(iL'. 

July  1,  1S!>:{,  1ki1:mhm'  uiuixiKiulcd $311,528.55 

Siil»»  of  ])!o|n'rt V (ioO. 00 

$312,178.66 

.Juno  liO.  isiil,  amount  ex]>i>n(1e(l  during  fiscal  year 124,585.06 

.lulv  1,  1S!M,  halaufo  r,n<'X])<-iHl<'(l 187,583.47 

July    1.  1S!M.  t)utst:iii(linj;  ]i:ihiliti('s $17,117.22 

Julv  1,  18!)4,  amount  covj'nMl  ]>y  un('onii>lrtcMl  contracts...       35,706.85 

52,824.07 

July  1.  1«<>1,  balanro  nvailahle 131,789.40 

Amount  apjn-ojtriatcd  liy  act  of  August  17,  IMM 250,000.00 

Amount  avaiIal»lo  for  fiscal  year  cndin;;  June  'SO,  189:*) 384,709.40 
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ihaft.cftn  be  profitably  exi>ended  in  fiscal  year  eudiDg  Jnno  30, 

a896 .$1,000,000.00 

xlimitted  in  complinnce  with  requirements  of  sections  2  of  river  nncl 
:t>arl>or  acU  of  18C6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

^  See  Appendix  D.D  1.) 

^.   Operating  snag  boat  on  Ohio  River. — The  repaii'S  to  the  simg  boat 
^exrc,  from  lack  of  fnuds,  only  those  of  the  most  urgent  character. 
T\iO  boat  worked  from  June  27  to  November  1«3,  1893,  reinoving  in  this 
UiKieSlO  snags,  70  wrecks,  50  piles,  45  cubic  yards  of  stone,  and  one 
pile  of  mixed  sawdust,  slabs,  and  earth.    Total  distance  traveled  was 
3,113^  miles.    The  officer  in  charge  again  earnestly  recommends  that 
the  amount  of  money  to  be  made  ax)plicable  to  this  work  each  year  bo 
increased,  as  the  amount,  $25,000  per  year,  now  provided  by  the  per- 
manent annual  appropriation  made  by  act  of  September  10, 1800,  is  not 
safRcient  to  keep  the  snag  boat  fully  employed  and  in  repair.    An 
increase  to  $50,000  per  year  would,  it  is  believed,  enable  this  service  to 
add  greatly  to  the  safety  of.  navigation,  and  make  it  satisfactory  to 
the  river  interests.    The  amount  expended  on  this  work  to  the  close  of 
the  fiscal  year  ending  June  30,  1893,  was  $00,578.13. 

(See  Appendix  D  D  2.) 

5.  Operating  and  care  of  Davis  Island  JJam,  Ohio  River,,  near  Pitts- 
^9^  Pa. — This  dam  was  built  to  test  the  adaptability  of  the  system 
of  movable  dams  to  the  peculiar  condition  of  the  Ohio  Kivcr  and  to  the 
special  charact<'r  of  the  commerce  that  navigates  it.  It  was  intended 
^be  the  first  step  in  the  radical  improvement  of  the  Ohio  Kiver 
"**>gii€(l  to  give  a  minimum  depth  of  C  feet  at  all  times,  except  when  ice 
^wmnning,  Incideutially  this  dam  has  been  of  gieat  value  to  the 
^y  of  Pittsburg,  by  securing  an  ample  depth  of  water  in  its  harlwr 
thionghout  the  low-water  season.  It  has  also  been  of  immense  benefit 
^  the  coal  trade  by  enabling  them  to  bring  loaded  boats  out  of  the 
*onongahela  river  at  any  time.  The  natural  harbor  room  of  Pitts- 
"*^' is  very  limited,  and  before  tlie  Davis  Island  Dam  was  built  the 
Sf^t  bnlk  of  coal  barges  was  lield  in  the  Monongahela.  in  short 
rises  the  amount  of  coal  that  could  be  shipped  south  was  absolutely 
lUDited  by  the  number  of  barges  that  could  be  locked  through  the 
lowest  dam  in  the  Monongaliela  during  the  passage  of  the  rise.  Under 
present  conditions  this  limit  no  longer  exists,  an<l  all  coal  can  now  be 
I^^^PP^dfor  which  towboats  are  available.  During  tiic  liscal  year  the 
lock  and  dam  have  been  successfully  operated  without  interforen(je 
with  navigation.  The  dam  has  been  raised  and  lowered  two  times,  and 
has  been  up  172  days  during  the  fiscal  year.  The  cost  of  operating 
an"  care  of  the  dam  during  the  year  was  §13,723.11. 

(See  Appendix  D  D  3.) 

^'Movable  dum  in  Ohio  River  below  mouth  of  Beaver  River,  PeiuisyU 
vania — Three  hundred  and  fifty  thousand  dollars  was  ai)propriate(l  for 
this  Work  by  acts  of  September  19, 1890,  and  July  13, 1892.  AVork  of  con- 
struction  progressed  satisfactorily  during  the  season,  and  at  its  close 
ahout  80  per  cent  of  the  work  of  construction  on  the  river  wall,  drift  chute, 
ii^te  recesses,  and  foundations  of  the  lock  had  been  completed.  The 
protecting  cribs  of  the  coffer  dam  were  somewhat  injured  in  the  si)ring 
fi^hets  in  1893,  but  Avere  subsequently  repaired  and  strengthened. 

Movable  Bam  No,  2^  Ohio  River, — The  river  and  harbor  act  of  .July 

^j  1892,  provided  for  the  use  of  so  nuu^h  of  the  money  ai)propriated 

^  the  movable  dam  at  Beaver  as  might  be  necessary  for  niaking  a 

survey  for  the  location  of  a  dam,  No.  2,  and  for  obtaining  title  to  the 

laud.    The  survey  has  been  made. 
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The  amount  expended  on  this  work  up  tx)  the  close  of  the  fiscal 
ending  June  80,  1893,  was  $97,149.55. 

July  1,1SJ)S,  halaiico  imexponded $252,850. 

Juiio  30,  1894,  aiiiouut  expeuded  during  tiscal  year 173,706. 

July  1,1894,  balance  unexpended 79, 144. 

July  1, 1^94,  outstaudin/,' liabilities $2,299.83 

July  1, 1894,  amuuut  covered  by  uucumpleted  contracts 32, 145. 28 

— ■■ 34,445. 


July  1, 1894,  balance  available 44, 

Amount  ai)pro]>ria ted  by  act  of  August  17,  1894 75, 000. 

Amount  available  for  liscal  year  ending  June  30,  1895 *.....  119,099. 


( 
1 


Amount  (estimated)  required  for  comi>letion  of  existing  project 475, 000.     ^^ 

Amounttliatcau  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200,000.     ^ 
Submitted  in  (Mmiiiliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  D  4.) 

5.  Ive  harbor  at  month  of  MusMngum  River ^  Ohio. — The  object  of  tbs-  "^ 
work  was  to  furnish  a  place  of  refuge  for  Ohio  River  craft  duriug  i 
floods.  The  ])rqject  was  the  construction  of  a  lar^i^e  lock  through  DaB-* 
No.  1,  Muskinjjfuni  River,  to  permit  Ohio  River  vessels  to  pass  into  t^ 
pool.  There  lias  been  ex])ended  thereon,  up  to  the  close  of  the 
year  ending  June  30, 181)3,  *31i7,940.39.  The  lock  is  now  practical TJ 
completed,  with  the  exception  of  the  machinery  for  operating  the  gat^^^ 
and  a  small  amonnt  of  masonry  required  to  finish  the  lock  walls.  TI*  ^ 
lock  can  not  be  made  available  for  the  larger  class  of  steamboats  tkg^ 
usually  navigate  the  Ohio  and  Muskingum  rivers  until  the  bridge  o^ 
the  Haltimore  and  Ohio  Southwestern  Railroad  Company,  just  beloW"^ 
it,  has  been  changed.  No  steps  have  been  taken  by  the  railroad  com- 
pany to  make  the  recpiired  alterations. 

July  1,  1><J'3,  bal;ni(M' unexpended $40.88 

June  'M),  18iU,  amount  expen<led  during  liscal  year 10.00 

July  1,  ISDf,  balance  um*xpcM»ded 30.68 

Amount  a])pr(>priated  by  act  of  August  17,  1894 13,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 13^030.68 

(See  A])pendix  I)  1)  5.) 

a.  Mush'nujum  River,  Ohio. — This  report  is  limited  to  work  carried  oa 
under  the  ai)propiiati<)n  of  $102,000  by  act  of  August  11, 1888,  for  the 
construction  (jf  a  h)ck  at  Taylorsville  and  the  reconstruction  of  the 
h)ek  at  Zancsvilhs  Ohio.  The  look  at  Taylorsville  is  practically  com- 
ph*ted,  witii  the  excepticm  of  the  machinery  for  operating  the  gates,  bat 
this  lock  can  not  be  made  avaihible  until  a  draw  is  placed  in  the 
county  brid^jfc  just  below  it.  The  commissioners  of  Muskingain  Goanty, 
to  which  tiie  bridge  belongs,  were  ordered  to  change  it,  but  thus  far 
have  not  done  so.  Plans  and  estimates  of  cost  of  reconstruction  of 
the  lock  at  Zanesville  are  now  under  consideration. 

The  amount  expended  on  this  work  iq)  to  the  close  of  the  fiscal  year 
1803  was  J?88,24r).43. 
July  1,  ISiKJ,  balance   unexi)en(lod $13,754.57 

July  1,  1S04,  balance  un4*xpendod 13,754.57 

Transfrrrod  bv  a<t  of  August  17,  1^94,  to  **  Ice  harbor,  at  moutii  of  Mus- 
kingum Kiver-' 13,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 754. 

(See  Appendix  D  D  (i.) 
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7.  Operating  and  care  of  locks  and  dams  on  Muskingum  Biverj  Ohio. — 
As  originally  iuiproved  by  the  State  of  Ohio,  11  dams  aud  12  locks 
were  built  on  the  Muskingum  Kiver,  furnishing  continuous  navigation 
for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden,  where  a  con- 
nection was  made  with  the  Ohio  Canal  near  its  middle  point,  this  canal 
extending  from  the  Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleve- 
land. The  work  cost  the  State  of  Ohio  about  $1,500,000.  The  lock 
and  dam  above  Zanesville  is  now  in  a  state  of  ruin,  but  the  75  miles  of 
slack  water  between  the  Ohio  River  and  Zanesville  has  always  been 
maintained.  On  this  jiiece  of  river  there  are  10  dams,  11  locks,  and  6 
lateral  canals  witli  a  total  length  of  3§  miles.  The  repairs  to  locks  and 
dams  contemplated  in  the  project  for  fiscal  year  have  been  completed, 
and  necessary  incidental  work  done.  A  number  of  spur  dikes  have 
been  built  during  the  year,  to  prevent  further  washing  of  the  banks 
below  the  dams.  The  beneficial  effect  of  these  dikes  is  already  very 
marked.  Good  navigation  was  maintained  during  the  past  season, 
and  the  river  and  structures  are  in  good  condition.  Through  naviga- 
tion was  suspended  but  a  few  days  the  past  winter  by  ice  forming  in 
the  canals,  otherwise  there  was  no  stoppage.  The  bridges  at  Taylors- 
ville  and  Marietta  still  constitute  great  obstructions  to  navigation  on 
the  Muskingum  River,  the  first  named  preventing  the  use  of  the  new 
lock  at  Taylorsville  and  the  latter  preventing  the  larger  class  of  boats 
from  entering  the  lock  and  ice  harbor  at  Marietta,  and  causing  much 
inconvenience  and  danger  to  smaller  boats.  The  United  States  dredge 
and  towboat  have  been  usefully  employed  during  the  year  in  various 
operations  for  the  maintenance  of  good  channels. 

The  cost  of  operating  and  care  of  these  works  during  the  year  was 
$53,320.73. 

(See  Api>endix  D  D  7.) 

8,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga^ 
tion. — On  November  30, 1893,  during  the  unusual  movement  of  the  coal 
tows  from  Pittsburg  down  the  Ohio  River  on  the  first  fall  rise,  a  num- 
ber of  collisions  and  accidents  of  various  kinds  occurred,  causing  wrecks 
of  several  entire  tows  and  i)ortions  of  others.  Many  of  these  wrecks 
remained  in  i>ositions  dangerous  to  navigation.  Authority  was  obtained 
for  their  removal,  and  11  wrecked  coal  boats  and  barges  were  removed 
in  December,  1893,  and  January,  1894.  On  February  9, 1894,  informa- 
tion having  been  received  that  some  coal  boats  wrecked  on  the  (>th,  at 
Logstown,  were  dangerous  to  navigation,  authority  for  their  removal 
having  been  obtained,  3  entire  coal  boats  and  1  fragment  were  removed. 

(See  Appendix  D  D  8.) 

EXAMINATION    FOR    ICE    HARBORS    AT    CINCINNATI,    OHIO,    MADE    IN 
COMPLIANCE   WITH   SUNDRY   CIVIL   ACT   OF   MARCH  3,  1893. 

An  examination  and  survey  at  mouth  of  Crawfish  Creek^  in  the  First 
tcard,  and  mouth  of  Mill  Creek,  in  the  Ticenty-first  ward  of  Cincinnati^ 
Ohio,  as  to  availability  of  either  or  both  of  those  localities  for  an  ice  har- 
bor, rexjuired  by  sundry  civil  act  of  March  3,  1893,  was  made  by  the 
local  officer,  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers,  and  his 
report  thereon  submitted  under  date  of  December  2, 1893. 

Both  of  these  localities  have  been  heretofore  reported  upon  as  to 
their  availability  for  ice  harbors,  and  a  survey  of  Crawfish  Creek  has 
once  been  made,  and  it  is  believed  that  sutlicient  information  is  avail- 
able to  indicate  to  Congress  the  advisability  of  these  improvements 
being  undertaken  by  the  United  States,  and  the  pioba\Afc  e.o^\i  oi  \Xjl<6 

BNG  94 19 
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work.    The  views  of  Col.  Stickney  are  adverse  to  the  proposed  im 
iiieiits,  and  in  tlfese  views  I  concur. 

The  report  was  transmitted  to  Congress  and  printed  in  Hoai 
Doc.  No.  24,  Fifty-third  Congress,  second  session.  (See  also  Ap| 
D  I>  0.) 

improvp:ment  of  cheat,  monongahela,  and  ALLEGHENT  B1 

west  virginia  and  pennsylvania. 

This  district  was  in  the  charge  of  Lieut.  Col.  Amos  Stickney, 
of  Engineers,  to  J)ecember  14,  1893,  and  of  Capt.  B.  L.  Hoxie,  Cc 
Engineers,  since  that  date,  with  Lieut.  William  C.  Langtitt,  Cc 
Engineers,  under  the  immediate  orders  of  Col.  Stickney,  from  A 
30  to  December  14,  1893;  Division  Plngineer,  to  November  22,  am 
December  14, 1893,  Col.  O.  31.  Toe,  Corps  of  Engineers. 

1,  Mononfjahi'la  River^  Went  Yiryinia  an<l  Vennsylrania. — The 
lower  locks  and  dams  on  the  Monongahela  IMver  belong  to  theM 
gahcla  Navigation  Com])any,  and  tliey  create  slack  water  from 
burg  to  Dunkard  Creek,  a  distance  of  88  miles.  Locks  and  Dam: 
8  and  9,  belonging  to  the  United  States,  continue  the  slack  wa 
Morgan  town,  a  farther  distance  of  14  miles,  the  distance  from  Pitt 
to  Morgantown  being  102  miles.  The  originally  adopted  project  1 
improvement  of  this  river  was  the  construction  of  two  locks  and 
to  continue  slack  water  to  Morgantown,  \V.  Va.  This  improv 
was  conjj)letcd  in  1889. 

Lovh  No.  JO. — J5y  the  river  and  harbor  act  of  July  13, 1892,  the  i 
82r>,(M)0  wiis  ai)propriiitcd  for  beginning  work  on  Lock  and  Dam] 

During  the  j)ast.  fiscal  year  a  careful  examination  has  been  m\ 
the  river  in  the  vicinity  of  Morgantown,  W.  Va.,  for  a  distance  of 
2i  miU*s  measured  along  the  river,  for  the  purpose  of  fixing  defi 
upon  a  site /or  Lock  and  Dam  No.  10.  Tlie  interests  of  navi( 
ai)pear  to  re(iuire  that  the  site  should  be  fixed  at  Falling  Ban, 
Morgantown,  and  this  location  appears  to  be  an  advantageous  o 
the  town.  Local  ()i)p()sition  having  been  encountered,  theobje 
raised  are.  now  un<ler  (consideration,  with  a  view  to  reconciling,  if 
ble,  contiicting  interests. 

Lo<'k  and  Dam  No.  10  will  be  first  in  a  series  of  six  required  f< 
coHjph'tion  of  shick-water  navigation  to  Fairmount.  I^rojects  hav 
presented  from  tinu?  to  tinui  lor  this  improvement,  but  none  hav< 
delinitc'ly  ai)proved  as  yet.  The  appropriation  of  825,000  in  1J3 
the  extension  of  tiie  improvement  of  the  Monongahela,  is  in  lim 
the  lecomnnMHlations  hereiolbre  made,  but  this  imjirovement  will 
litth^  value  until  coniph^ted.  The  cost  of  tlie  entire  work,  incl 
lock-keepei's  dwellings  and  the  necessary  outbuildings  for  each 
will  be  about  $1,:520,000,  an  average  of  8220,000  for  each  lock  anc 
It  will  be  both  economical  and  Jidvantageous  to  the  United  Stf 
make  an  approi)riiition  of  the  entire  amount  required  for  the  a 
tion  of  the  iin])rovenu'nt,  providing  for  such  annual  exi)enditi 
may  be  thought  advisnble. 

The  amount  expended  on  this  work  u])  to  the  close  of  the  fiscfti 
ending  June  30,  1893,  is  8438,301.51. 

.Inly  1,  lH\)'.\f  hiilaiu'O  uncxjxMHlcd $23 

J  nun  l{0, 1SI)4,  amount  cximmkUmI  during  liscal  year : 2 

July  1, 1891,  balanco  unexpondi'd 21 

Amount  ai>i)ropriat<Ml  l)y  act  of  August  17,  lsi)4 20 

Amount  available  for  fiscal  year  endiug  June  30,  1895 41 


mVER  AND  HARBOR  IMPROVEMENTS.  291 

C  Amoantthat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  $200,000.00 
V  Srtl^nittid  in  compliance  with  requirements  of  sectioDS  2  of  river  and 
(        liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  E  1.) 

*?-  Operating  and  care  of  Locks  and  Dams  Nos.  S  and  9^  Monongahela 
Rirer.— During  the  past  fiscal  year  theso  locks  have  been  successfully 
operated  without  interruption  to  navigation  except  by  high  water  on 
tlie  night  of  February  4-5. 

From  Pools  8  and  0  obstructions  have  been  removed  aggregating  335 
tons  of  logs,  stumps,  trees,  etc.  Dredging  in  the  two  pools  amounted 
to  9,5G0  cubic  yards.  A  new  blacksmith  shop  was  constructed  at  each 
lock  to  take  the  place  of  the  old  one.  At  Ix)ck  No.  8  repairs  were  made 
to  some  of  the  outbuildings,  new  valves  were  i)laced  at  the  head  of  the 
turbine  races,  and  repairs  made  to  the  operating  machinery,  to  the 
coping  of  the  lock  walls,  and  the  paving  below  the  abutment.  Bank 
protection  below  the  lock  was  completed.  The  dam  remains  as  repaired 
jnl89l.  The  upper  courses  of  sheeting  and  purlins  should  be  relaid 
Qwring  the  coming  low-water  season.  At  Lock  Ko.  9  the  Stoney  valve 
^tinuos  to  give  trouble,  and  requires  frequent  repairs.  Orders  have 
°^^  placed  for  material  to  reconstruct  the  lock  gates.  The  concrete 
oain  baj,  been  restored  to  its  original  height,  giving  two  feet  additional 
"^pth  of  water  in  Pool  No.  9.  Two  new  dwellings  f (  r  lock  keepers  have 
"^^  couii)]eted. 

Alie  cost  of  operating  and  care  of  these  locks  and  dams  during  the  last 
^^^  year  was  $28,084.82. 

(S<?e  Appendix  E  E  2.) 

anil*   "^'"'^'''^*^  ^^f  ^^^  ^^^  Bam  No,  7,  Monongahela  River. — The  river 

j^^*  liarbor  act  of  August  11,  1888,  made  provision  for  the  acquisition 

da  United  States,  by  purchase  or  condemnation,  of  this  lock  and 

pgj^ .  tVom  the  Monongahela  Navigation  ('ompany.    Condemnation  pro- 

(.j^^'^Ugs  for  this  purpose  were  instituted.    The  case  was  heard  in  the 

y^^l^it  court  of  the  United  States  for  the  western  district  of  Pennsyl- 

Ao^A^  '^  November,  1890,  and   the  value  of  the  work  was  fixed  at 

^^^  ^''•iiOO.    The  navigation  company  took  an  appeal  to  the  Supremo 

(^j,J^*"t  of  the  United  States,  where  the  case  was  argued  at  the  October 

'^n*^'*  ^^'^2.    The  judgment  of  the  circuit  court  was  reversed  and  case 

^^luled,  with  instructions  to  gi'ant  a  new  trial. 

Juj^  * ,  1893,  halancc  niiexpeiuled $161,  835. 45 

^,  1894,  amonut  expended  during  fiscal  year 3.  68 

^'l^^,181M,halance  uncxpeuded 161,831.77 

^^^e  Appendix  EE  3.) 

j)i*j  •  Tiirchase  of  Lock  and  Dam  Ko,  6^  Monongahela  River. — An  appro- 
in  ^^ion  of  81C>2,0()0  was  made  by  river  and  harbor  act  of  September 
giw.^^lH),  for  acquisition  of  this  structure  irom  the  Monohgahela  Navi- 
a^*,  ^^n  Company,  after  title  to  Lock  and  Dam  No.  7  shall  have  been 
n^  ^y^ircd  by  the  United  States.  As  the  latter  has  not  yet  been  obtained 
^t:^ps  have  been  taken  toward  negotiating  for  Lock  and  Dam  No.  G. 

3^1^"    1,  1S03,  balance  niiexpendcd $167,000.00 

•^'    1,  1894,  balance  unexpended 167,000.00 

^^i.*e  Appendix  E  E  4.) 

"?•  Cheat  Rivery  West  Virginia. — The  channel  of  this  river  was  origi- 
^^ly  fille<l  with  rock  obstructions,  which  interfered  with  the  free 
v^Esage  of  drifting  logs,  thereby  making  the  transportation  of  timber 
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from  the  head  waters  of  this  river  to  the  markets  along  the  Monon 
hela  and  Ohio  rivers  very  hazardous.  The  river  has  been  impfoved 
the  removal  of  rocks,  and  is  now  in  fair  condition  between  Eowlesbi 
and  Green  Island,  a  distance  of  20^  miles.  As  the  appropriation 
the  improvement  was  exhausted,  no  further  work  was  done  daring  * 
past  fiscal  year. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  y 
ending  June  30,  18D3,  is  $12,992.50. 

July  1,  1S93,  balance  unexpended Vi 

J  une  30,  1894,  amount  expended  during  fiscal  year ] 

July  1,  1891,  balnncc  unexpended ( 

(See  Appendix  E  E  5.) 

6.  Allegheny  Rii^er,  Fennsi/lvania. — The  original  condition  of  the  A 
gheny  Itiver  as  to  depth,  width,  and  navigability  cmi  not  be  stated 
definite  figures,  as  there  is  no  defined  plane  from  which  to  measu 
both  the  low-water  hne  and  the  elevation  of  the  river  bed  beiug  Vi 
able.  The  ai)proved  project  for  the  improvement  of  the  liver  is  i 
removal  of  obstructions  from  the  channel  and  the  constmction  of  1 
dams  to  close  double  channels,  and  of  dikes  to  confine  the  waters 
wliere  tlie  river  is  too  wide.    Much  benefit  to  navigation  has  result 

During  the  past  fiscal  year  repairs  have  been  made  to  the  Ooryc 
log  chute,  the  abutments  of  the  Hickory -Dam,  ])aviug  of  the  dike 
Ked  Bank,  and  the  dam  at  Nicholsons  Island.  Operations  were  a 
menced  on  the  construction  of  a  dam  below  Tionesta  Creek,  iiartis 
closing  a  back  channel  of  the  river.  This  was  completed  and  sustaii 
some  danuige  during  the  winter,  which  has  been  repaired.  The  c 
stru(!tion  of  a  dam  and  dikes  at  Cowanshannock  Kipple  was  commenc 
the  dam  com])leted,  the  dikes  partially  completed.  Obstructions  w 
removed  from  the  river  channel  aggregating  3,311  cubic  yards  of  n 
and  oO  snags. 

Tho  amount  available  will  be  exi^ended  during  the  present  work 
season  in  the  comiilction  of  the  improvement  at  Cowanshannock  Kip] 
and  continuing  the  work  of  removing  obstructions  from  the  ri 
channel. 


I 


July   1,  1893,  balance  unexpended $23,05' 

June  30,  1^91,  amount  expended  during  liHcal  year 8,84^ 

July  1,  1894,  balance  unexpt^ndcd 14,21! 

Anujunt  approjuiated  by  act  of  August  17,  1894 12, 5(N 

Amount  available  for  fiscal  year  endin*^  Juno  3<>,  1895 26,711 

(  Amount  that  can  l)C]»rofitablyexpeudcd  in  fiscal  year  ending  June30,lS96    25,00 
•  ^^ubuiittcd  in  compliance  with  rc(|uii'cnuMit8  of  sections  2  of  river  and 
(      harbor  acts  of  \>>VA]  antl  1SG7  and  of  sundry  civil  act  of  March  3, 1K93. 

(See  Appendix  KE  (>.) 

7.  Dam  at  Ihrr  hUiinl^  Allcghcj^y  RireVj  near  Pittsbttrg,  Pa. — '. 
obji'ct  of  this  (lam  is  to  begin  a  system  of  slack-water  navigation  a 
enlarge  the  harbor  room  at  IMttsburg  to  the  extent  of  the  pool  fon: 
by  th(*  (bun.  The  original  project  was  for  a  fixed  dam,  but  in  com 
ance  with  the  re<iuest  of  the  authorities  of  Pittsburg  and  Alleghi 
(Mty,  the  Secretary  of  War  has  ordered  that  the  dam  at  Herr  Ish 
be  made  a  movabU»  one.  Much  delay  was  caused  by  suits  brought 
the  rij)arian  owners,  but  by  a  change  of  h)cation,  so  that  the  lock 
phu'cd  out  from  the  bank,  the  rights  of  the  riparian  owners  were  ] 
served,  and  their  opi)osition  was  withdrawn.    The  land  necessary 
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the  lock  and  dam  has  been  acquired  and  all  legal  questions  as  to  dam- 
ages to  adjoining  property  settled.  Observations  of  the  current  and 
water  levels  at  site  of  dam  have  been  taken  and  borings  made  for  the 
purpose  of  determining  the  character  of  the  river  bed. 

I>Tiring  the  past  fiscal  year  the  cofferdam  inclosing  the  site  for  the 
lock  has  been  completed  and  the  greater  part  of  the  necessary  plant 
far  the  construction  of  the  lock  and  dam  has  been  purchased  and 
received  at  the  work.  On  the  last  day  of  the  fiscal  year  the  pumping 
oat  of  the  cofferdam  would  have  been  attempted  but  for  defects  in  the 
pumping  engine  which  developed  under  steam  pressure.  Temporary 
buildings  have  been  completed  for  shops,  store-houses,  and  office.  A 
veil  122  feet  deep  has  been  put  down  and  equipped  with  a  i^ump,  for 
larnishing  drinking  water  to  the  men,  a  matter  of  considerable  impor- 
tance in  this  locality.  Plans  for  the  lock  aud  dam  have  been  formu- 
l^tecl  in  conformity  with  the  conclusions  of  the  JJoard  appointed  by 
^l>eeial  Orders,  No.  20,  Headquarters  Corps  of  Engineers,  April  24, 
1804r^  and  estimates  completed.  The  drawings  are  now  in  course  of 
P^^^paration. 

^Vith  the  approval  of  these  plans,  work  may  begin  at  once  upon  the 
^^stnicticm  of  the  lock. 

,  Tlie  treacherous  character  of  the  river  bottom  and  the  contraction  of 
tue  Waterway  by  encroachments  u])on  either  side  have  made  it  a  matter 
^*  Some  difficulty  to  maintain  a  cofferdam  at  this  point  during  high 
^^t^r.  Extensive  repairs  have  been  required,  because  of  injuries  sus- 
^^in^  by  the  present  cofferdam  upon  the  occasion  of  two  floods  last 
*'it«r.  It  is  desirable  that  work  should  be  vigorously  pushed  for  this 
f^^J^on.    The  appropriations  available  will  be  expended  in  completing 

^  greater  part  of  the  masonry  of  the  lock. 

J  JJ  J>*     1, 1893,  balance  unexpended $107,  765.  64 

^^30, 1894,  amount  expended  during  liscal  year 29,  023. 05 


jjj}^^    1, 1894,  balance  unexpended 78,742.59 

*-^^    1,  1894,  outstanding  liabilities 3,858.33 

A^**    1, 1894,  balance  available 74,884.26 

^^^^ant  appropriated  by  act  of  August  17,1894 40,000.00 

^•^xint  available  for  fiscal  year  ending  June  30, 1895 114,  884.  26 

^  *^oiint  (estimated)  required  for  completion  of  existing  project 414,  500. 00 

^  ^^iountthatcanbeprofitablyexpendedinfiscalycareuding.June30,1896    300,  000. 00 
^l)mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
tiarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


^  ^3ee  Appendix  E  E  7.) 


^^  l^OVEMENT  OF  FALLS  OF  OHIO  RIVER,  OF  WABASH  RIVER,  INDIANA 
AND  ILLINOIS,  A.ND  OF  WHITE  RIVER,  INDIANA. 

4^  ^^liis  district  was  in  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Cori)s  of 
^r^  Sneers,  to  July  21,  1893;  of  Maj.  Thomas  11.  Ilandbury,  Corps  of 
^  ^^gineers,  from  December  8, 18'J3,  to  May  12, 1894,  and  of  Capt.  James 


^*     AVarren,  Corps  of  Eu^ineers,  since  June  14,  1894,  with  Lieut,  lliram 
^^^     Chittenden,   Corps   of  Engineers,  under    their  immediate  orders; 
Vk^^  in  the  temporary  chargeof  Lieut.  Chittenden  from  July  21  to  Decem- 
"■"^  8,  1893,  and  from  May  12  to  June  14,  1894;  Division  Engineer  since 
^  Vember  22,  1893,  Col.  O.  M.  Toe,  Corps  of  Engineers. 

^^^^'^.  Falht  of  the   Ohio  Blver^  at  LotiiKville,  Ky. — The  object  of   the 
X^rovements  in  progress  is  to  aftbrd  increased  facilities  for  passing 
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the  Falls  of  the  Ohio,  via  the  Louisville  .and  Portland  Canal,  b 
enlargements  at  its  upper  end  and  immediately  above  the  locks,  so  a 
to  form  capacious  basins,  or  harbors,  at  these  points.  The  work  at  tl 
head  of  the  canal  is  also  associated  with  the  improvement  of  the  Indian 
chute,  or  the  river  channel  over  the  falls,  which  becomes  a  line  i 
descending  travel  when  the  rives  rises  to  a  height  of  about  10  feet  o 
the  ui)per  canal  gauge,  aiul  is  the  only  route  with  the  gauge  readin 
12.7  fe^t  or  more,  when  the  canal  locks  can  not  be  operated. 

The  canal  enlargement  at  the  head  was  inaugurated  in  1883,  the  orig 
nal  project  being  aftcrwanl  modilied  to  conform  with  the  reeoniniendi 
tions  made  by  a  Doard  of  P^ngineers  in  its  report  of  January  28,  189« 
Under  the  approved  project  the  width  of  canal — now  90  feet — is  to  I 
made  from  210  to  325  feet  for  a  length  of  2,400  feet,  and  east  of  th 
the  enlarged  canal  will  expand  into  a  basin  SOO  feet  wide  by  2,200  fe- 
long;  theprincii)al  features  of  the  work,  as  estimated,  were  325,070  eubi 
jards  of  rock  excavation  and  270, 000  cubic  yards  of  earth  excavatio 
the  construction  ofalumt  5,200  linear  feet  of  masonry  wall  and  dan 
containing  about  2(>,(M)0  cubic  yards,  and  the  removal  of  6,200  linear fcs 
of  old  canal  wall,  dikes,  and  timber  dams.  The  work  done  to  June  J 
1S91,  comiH-ised  174,245.0:)  cubic  yards  of  rock,  212,019.31  cubic  yaw 
of  earth  excavation,  and  13,078.83  cubic  yards  of  masonry  in  new  caik 
wall. 

The  enlargement  above  the  locks  was  begun  in  1887  with  the  obje 
of  constructing  a  basin  1,500  feet  long  and  250  ieet  wide,  where  boa- 
can  tie  uj)  and  tows  be  i)r()perly  formed  before  or  after  passing  the  loci 
without  obstructing  navigation  through  the  canal.  The  work  is  cor 
pleted,  the  results  accom])lished  to  June  30,  1894,  being  22,744.60  cub 
jards  rock  and  141,503  cubic*  yards  earth  excavation  and  6,082.32  cub 
yards  masonry  laid  in  new  wall. 

The  total  ex])cnditures  on  these  improvements  to  June  30,  1894,  wi 
$723,225.72,  of  which  $0,274.55  was  expended  in  the  fiscal  year  cndiu 
on  that  date. 

Special  attention  is  invited  to  the  fact  that  these  improvements  ha\ 
been  in  progress,  under  small  appropriations  for  the  work  to  be  don< 
since  1SS3,  and  no  benelit  whatever,  except  so  far  as  relates  to  tli 
basin  at  head  of  locks,  has  yet  been  secured  to  commerce,  because  < 
their  unfinished  state.  Further,  the  work  is  of  such  a  character  tlu 
small  appropriations  must  increase  the  ultimate  cost  in  a  peculiar! 
markerl  dc^gree,  because  each  season's  operations  can  be  inaugurate 
(Mily  after  a  very  large  exi)enditure  for  arrangements  for  the  season 
woik,  and  the  same  expenditure  must  be  repeated  year  after  year  whi 
the  work  is  in  progress. 

July  1.  ISJKJ,  haljMM'o  uiu'XiMMnlcd $6,701.1 

.Juin'  :50.  IS*) I.  anioimt  exi^'ink-d  during  fiscal  3<'ar 6,274.1 

July  1, 1S1»I,  Imlauceuiu'XpoudiMl 427. « 

.Inly  1,  ISJM.  outstanding'  liabilities 161, i 

.July  1. 1S!U,  balanco  availal)l<! 266.' 

Amount  ajipropiiatcd  by  act  of  Au*^ust  17,  ISilJ 60,000.1 

Amount  available  for  liscal  year  ending  June  30,  1895 60,266.* 

Anu)unt  (estimated)  re<iuired  for  <'om]>l<^tion  of  existing  project 490, 008. < 

Amount  that  can  be  ])rofitablyexpeudc(l  in  liscal  year  ending  June  30,1896  300,000.' 
Submitted  in  eom]diance  with  re<iuirements  of  secti<»is  '.^  of  river  nud 
harlxu'  acts  of  IHCAi  and  IHIi?  and  of  sumlry  civil  act  of  March  3, 1893. 

(See  Appendix  F  F  1.) 
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J^.  Indiana  ChutCj  Falls  of  the  Ohio  River. — This  is  the  main  channel  of 

lo  river  over  the  Falls  of  the  Ohio.    Originally  it  was  very  crooked,  with 

xr&ost  irrcgnlar  rock  bottom,  and  swift,  whirling  currents.    By  removing 

"tli^^most  prominent  rocky  projections  it  has  been  so  improved  that  a  large 

l>a.rt  of  the  river  traffic  can  now  descend  by  that  route  when  the  stage 

of  irater  is  up  to,  or  above,  10  feet  on  the  upper  canal  gauge.    In  1890 

^  project  for  its  more  radical  improvement  was  adopted,  the  object  beUig 

to  make  it  safely  navigable  when  the  river  is  not  below  a  stage  of  8  feet 

on  the  canal  gauge.    Commerce  will  be  thereby  relieved  at  such  times 

from  the  delays  incident  to  i)assing  the  falls  via  the  Louisville  and 

fortland  canal  and  locks,  an  advantage  which  will  be  of  the  greatest 

^'"jportancc  to  the  heavy  coal  traffic,  which  alone  amounts  to  about 

1> Too ,000  tons  annually.    Nearly  all  this  traffic  would  then  follow  the 

^proved  Indiana  Chute,  as  the  shipments  of  coal,- when  the  river  is 

it  a  lower  stage  than  8  feet,  are  exceedingly  small. 

^I>erations  during  the  year  were  limited  to  repairs  on  cross  dam  at 
«ea<l  of  falls.    The  funds  available  after  these  repairs  had  been  made 
*'^^^  not  sufficient  to  inaugurate  other  work. 
Tli^  amount  expended  on  the  improvement  of  this  chute  to  June  30, 
*^^y  including  outstanding  liabilities,  is  $197,45G.0G. 

jS'^    1, 1893,  balanco  unexpended $12,145.68 

*^^^   CiO,  ISiM,  amount  expended  during  liscal  year 0,  483.54 

Jii  1^'    X,  1894,  balance  unexpended 2, 602. 14 

>'    1, 1894,  outstanding   liabilities 118.  20 

A^^*    X  1894,  balance  available 2,  543. 94 

**^iMtapprop:iated  by  act  of  August  17,  1894 20,000.00 

^'^^^XntavaUable  fur  fiscal  year  ending  June  30,  1895 22,543.94 

^*^^«nnt  (estimated)  required  for  completion  of  existin;^  project 37,  250.00 

^<,     *"*  oimttliat  can  be  proHtably  expended  in  fiscal  yearcnding  ;  une  30,1896    37, 250. 00 
^^  JinitttHl  in  compliance  Avith  requirements  of  sections  2  of  river  and 
^  arbor  acts  of  1866  and  1867  and  of  smidry  civil  act  of  March  3,  1893. 

^  ^^e  Appendix  F  ¥  2.) 

X*l^^*     Operating  and  care  of  Louisville  and  Portland  Canal,  Kentucky. — 

r^^^^    canal  was  open  to  commerce  during  the  entire  year  without  inter- 

^V^^^*^"?  except  for  short  intervals  during  the  extreme  low  water  in 

d-^   ^ust,  1803,  and  high  water  in  February,  1804,  and  a  period  of  ten 

j^^^'^^^s  from  October  5  to  October  15,  181K3,  when  the  canal  was  tem- 

tl^^^^nly  closed  to  make  repairs.    Traflic  during  the  year  comprised 

Tv^^    passage  of  5,853  boats  and  craft  of  all  kinds  with  1,31)8,770  tons  of 

e^^^^lit,  l,153,57()i  tons  being  coal.    The  principal  work  done  on  the 

1^^     ^  *il  during  the  year,  besides  that  relating  to  the  passage  of  com- 

t:\^    ^*^*e,  included  dredging  about  107,200  cubic  yards  from  the  cai'al, 

«::>|-^^^    erection  of  a  pair  of  new  guard  gates  at  the  old  locks,  the  removal 

^^^    '^   ohl   bridges,  the  construction   and  erection  of  2   new   bridges 

\^^  ^    reerection   of  1   of  the  old  ones;   revetment  of  slopes  at  new 

^^^s  and  just  above;  placing  new  ])avement  at  new  locks;  completion 

^^     Extension  of  city  water  supply  to  locks;  removal  of  some  rock  from 

^^-  channel  and  approach  to  lower  lock;  the  erection  of  telephone 

r^^nections  between  the  branch  office  at  head  of  canal  and  offices  at 

^*k8;    besides  the  usual  repairs  incident  to  the  operation  of  the 

Y^^lges,    towboat,  and  scows,  used  in  keeping  the  canal  free  from 

^^posit,  and  machinery  and  plant  used  in  shops  and  for  operating  the 

wck  gates  and  keeping  the  whole  plant  in  good  condition. 


296         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

The  cost  of  operating  and  care  of  the  canal  during  the  year  was 
$113,228.08. 

(Sec  Appendix  F  F  3.) 

4.  Wabash  River j  Indiana  and  Illinois. — The  improvement  of  this  river 
by  the  General  Government  was  undertaken  in  1872.  Since  1881  sepa- 
rate appropriations  have  been  made  for  the  portions  of  the«river  below 
Vincennes,  Ind.,  and  above  that  point. 

a.  Beloic  Vincennes. — The  ju-incipai  work  during  the  past  year  had  for 
its  object  the  constrnction  of  the  dam  1,100  feet  long,  at  Grand  Kapids, 
near  Mount  Carniel,  111.,  which  was  begun  July  8,  and  continued  till 
November  t50, 1893,  when  high  water  caused  a  suspension  of  work.  The 
material  used  and  work  accomplished  was  as  follows: 

Kxcuviitioii  undor  foiiiidatiou  of  dam cubic  yards..       3,  (KX) 

8touo  lilJiug  used  iu  d;iui do 5,420 

Timber feet,  IJ.M..  954,  WO 

The  Status  of  the  dam  at  date  of  suspension  was: 

Linear  feet  <'()m])leted  to  full  li(n;;ht 400 

Linear  feet  eompleted  to  witliin  2  feet  of  full  height 700 

Tlie  timber  and  nearly  all  of  the  stone  filling  necessary  to  complete  the 
dam  is  on  hand  and  will  be  ])ut  in  ])laceas  soon  as  practicable  after  the 
necessary  hinds  hav(»  Ixroine  available. 

The  comi)letion  of  the  dam  will  reestablish  navigation  over  the  Grand 
Kapids,  wiiich  has  heretofore*  been  an  insuperable  obstacle,  except  dur- 
ing periods  of  high  water.  Hut  low-water  navigation  from  that  place 
to  the  mouth  of  thti  river  will  remain  impossible  until  extensive  repairs 
are  made  to  the  works  heretofore  built  on  that  section,  and  which  have 
now  beifome  almost  usek»ss  because  of  damage  by  ice  and  freshet.  Forty 
thousand  dollars  is  re<|uired  to  complete  the  approaches  to  the  new 
lock  at  Grand  Kapids  and  to  construct  wing  walls  and  revetments  lead- 
ing thereto  and  below. 

The  total  expenditure  for  improving  this  section  of  the  river  from 
1872  to  JuneoO,  1804,  including  liabilities  outstanding,  was  $004,770.40. 

.July  1.  ISIKJ,  balanee  une\i>ended $45, 167.  79 

June  liO,  ISJM.  amount  expended  durinj^  fiscal  year 44,858.19 

.Inly  1,  lSJ»l,halan('4'.  unexpended SOS).  HO 

July  1,  18IM,  outstanding^  liabilities 80.00 

July  1.  iSlM.balanee  available 2l>!K60 

Amount  ai)pn)priated  by  aet  of  Ani^ust  17,  IWU 15,000.00 


Amount  available  lor  fiscal  year  ending  June  oO,  181*5 15, 22S).  60 


AnKuiut  (<'stiinateil)  r(M|nire<l  for  com]»leti<»n  of  existing  i)rojcet 25,000.00 

Aninunt  tiiat  can  be  pmlitably  ex])ended  in  fiscal  yearendin^.Fuiie30,18i)6    25,  000.00 
Submit ti'd  iu  com]>liance  with  r«'(|uireni«-iitrt  of  6(M^tious  2  of  riv«'r  and 
harbor  acts  of  istKI  and  1n;7  and  of  sumlry  civil  act  of  March  3, 18$W. 

/;.  Ahnrr  Mnrfnnrs. — <)|)erations  ^)n  this  section  of  the  liver  were 
liniit<'d  to  HMuoving  snags  for  a  short  season,  from  Aiiril  14  to  May  30, 
istM.  Tli(*s(»  ojierations  were*  conllned  to  the  reach  of  river  between 
Terre  Ilantc  and  Ilutsonvine.  The  total  number  of  snags  reniove<l  was 
77,  with  an  ag^regatc^  weight  of  .WIT..")  tons. 

Funds  avaihil)le  not  Ix'ing  sullieient  for  fnrther  operations  the  snag- 
boat  Ossco  was  sent  to  \Vhil(^  IJiver. 

Should  any  money  become  avaihibh*  the  removal  of  snags  fh)ni  this 
l)Ortioii  of  the  river  wouhl  be  resumed. 
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The  amount  expended,  including  outstanding  liabilities,  on  this  sec- 
tion of  the  river  to  June  30,  1894,  was  $79,956.37. 

Jnly  1,  1893,  balance  unexpended $2,262.34 

June  30,  18S4,  amount  expended  during  tisoal  year 1,  711.86 

J  uly  1,  1894,  balance  uuexpen<led 550. 48 

Jaly  1,  1894,  outstanding  liabilities 6.85 

July  1,1894,  balance  available 543.63 

Amount  appropriated  by  act  of  August  17,  1894 5,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 543. 63 


'  Amount  (estimated)  required  for  completion  of  existing  project 10,  OOO.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10,  000. 00 
Submitted  in  compliance  Avith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  F  4.) 

5.  White  River  J  Indiana. — The  object  of  this  improvement  is  to  make 
the  river  navigable  lor  the  transportation  of  local  products  at  all 
stages,  by  removing  rocky  reefs  and  gravel  shoals,  contracting  the 
wider  portions  by  dams  or  dikes,  and  removing  snags.  With  sufficient 
money  a  navigable  low- water  channel  with  a  depth  of  2  feet  might 
be  realized.  Operations  during  the  past  year  were  limited  to  the 
removal  of  snags,  and  it  is  proposed  to  continue  such  work  during  the 
summer  and  fall  of  1894.  When  this  has  been  done  all  the  dams  here- 
tofore built  on  the  river  should  be  repaired  and  channels  that  had  been 
made  through  bars  and  shoals  should  be  redrodged,  in  order  to  rest-ore 
the  river  to  the  condition  in  which  it  was  prior  to  the  suspension  of 
operations,  as  directed  by  Congress  in  the  act  of  August  11, 1888. 

The  amount  expended,  including  outstanding  liabilities,  on  this  river 
to  June  30,  1894,  was  8109,517.08. 

July  1,  1893,  balance  unexpended $7,  691. 81 

June  30,  1894,  amount  expended  during  fiscal  year 4,  709. 49 

Julv  1,1894,  balance  unexpended 2,982.32 

July  1,  1894,  outstanding:  liabilities 1,069.50 

July  1,  189^4,  balance  available 1,912.82 

Amount  appropriated  by  act  of  August  17,  1894 5,  000.  00 


2,  .%()0. 00 
2, 500. 00 


Amount  available  for  fiscal  year  ending  June  30,  1895 6,  912.  82 

Amount  (estimated)  required  for  completion  of  existing  project 

Amount  thatcan  bo  profitably  expeudcd  in  fiscal  year  ending  June  l^>,  1896 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  imi  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  F  r>.) 

IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  GAULEY  RIVERS.  WEST 
VIRGINIA,   AND   OF  NEW   RIVER,   VIRGINIA    AND   WEST   VIRGINIA. 

This  district  was  in  the  charge  of  Col.  William  P.  Craighill,  Corps  of 
Engineers. 

j]  Great  Kanawha  River,  West  Virginia. — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially 
coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some 
of  considerable  length  and  depth,  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  in  low 
water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
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water.    In  some  of  the  pools  were  found  shallow  plaees,  also  obstmct 
iiig  iKivi^atioii.    There  were  also  snags  ami  loose  roeks  in  theohaiiuel. 
Tlie  navigation  was  ahnost  snsi)ended  in  summer. 

Theeoal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent. 
I>y  th<}  agency  and  sui)erintendencc  of  a  board  acting  under  the  State, 
lirst  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  eflec^ted,  tolls  being  charged  on  the 
commerce  for  the  ])ayment  of  expenses. 

The  object  of  tiie  improvement,  begun  several  years  ago  by  the 
Tnited  States,  was  to  give  a  constant  navigable  depth  of  at  least  0 
i'e<*t  throughout  the  whole  length  of  the  Kanawha  to  its  mouth  at  the 
Ohio  Uiver,  to  be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet  above  (.'harleston 
and  about  .'MO  by  55  below. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stag<»  of  the  water  in  the  river  will  suilice  over  the  shoals.  This 
gives  them  the  name  of  '^movable  dams,"  and  enables  an  open  river  to 
be  had  wIkmi  the  water  is  high  enough. 

Dams  3  and  -,  above  Paint  ("reek,  are  lixed,  as  the  declivity  of  the 
river  in  that  section  is  too  great  to  i)ermit  the  advantageous  use  ol 
the  movable  system. 

Up  to  June*:50,  180;3,  the  amount  expended  was  82,501, 225.1>1).  At 
that  date  the  linished  works  wer<^  locks  and  dams  2,  3,  4,  5,  and  0,  and 
7  and  tS  nearly  so.     Contracts  had  also  been  made  for  0,  10,  and  11. 

The  following  list  of  contracts  indicates  in  a  summary  way  the  prin- 
cipal work  in  ]>rogress  during  the  fiscal  year: 

Contract  with  The  Fred.  .1.  Meyers  Manufacturing  ('Om])any,  dated 
.lune  t"^,  ist>2,  for  irons  for  the  movable  parts  of  dams  Nos.  7  and  8, 
including  the  maneuvering  winches,  and  some  extra  irons  for  dams 
Nns.  1,  5,  ainl  it:  <'omph*te<l  September  20,  ISO.'S. 

Contract  with  II.  T.  .Alorrison  c^t  (N).,  dated  November  10,  1802,  for 
ironwork  for  the  gates  ol  locks  7  and  S,  to  b(»  completed  July  20, 1803; 
time  expired  before  completion  of  contract. 

Contract  with  .lames  M.  Mays,  dated  March  31, 1803,  to  build  two 
]<Hk  houses,  one  at  tli<^  site  of  Lock  No.  0  and  one  at  the  site  of  l/ock 
^  ().  10,  with  (Mithouses  at  each;  <*omi)leted  Sej)tember  11,  18t»3. 

Contract  with  L.  Willianjs,  dated  April  17,  1803,  for  building  one 
diini])  boat;  coin])let(Ml  August  15,  1S03. 

Contract,  with  the  West  Knd  li(>lling  Mill  Company,  Limited,  and 
Chain  Works,  dated  A]uil  20,  1S03,  for  chains  and  clevises  for  dams 
!Nos.  7  and  S;  completed  Sej>tember  15,  180.». 

Contract  with  /immcrman,  Truax  «S:  Slu'ridan,  dated  May  23,  1893, 
lor  buihling  Lock  and  Dam  Nr).  0,  to  be  completed  l)ecemlKT31,  1896. 

C<Mitract  with  Thomas  ^lunford,  dated  Jun<»  J,  lSt>3.  for  building 
Lock  an<l  Dam  No.  11,  to  be  com])leted  December  31,  ISOG. 

(.\)ntra<*t  with  /innnemian,  Truax  (S:  Sheridan,  dated  June  5,  1893, 
for  building  Lock  and  Dam  No.  10,  to  ])e  com])leted  I)ecember3t,  1896. 

Contract  with  Martin  V.  Smith  for  building  a  lock  house  with  out- 
houses, at  the  site  of  Lock  No.  11,  dated  October  4,  1803;  completed 
March  12,  ISOL 

The  amount  ex])ended  in  tlie  year  ending  June  30,  1S04,  exclusive  of 
outstanding  liabiliti<»s,  was  j?251,;>50.05. 

Had  funds  been  available,  all  the  locks  and  dams  ueede<l  for  this 
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improTement  could  have  been  begun  at  the  same  time  and  finished  in 
three  years  with  much  economy  to  tlie  United  States  and  with  manifest 
advantage  iu  the  use  of  the  im])roved  waterway.  Tlie  development  of 
coiiiinerce  on  this  river  has  been  very  great  since  the  improvement  by 
the  United  States,  although  the  project  has  as  yet  been  only  partially 
^-^oeuted  for  want  of  money. 

Inuring  the  seasons  of  low  water  the  value  of  the  improvement  is 
shown  in  a  very  marked  manner,  as  free  and  sufficient  navigation  is 
theii  easily  maintained  over  the  improved  part  of  the  river,  while 
navigation  may  be  entirely  suspended  below  the  lowest  dam  and  above 
the  upper  pool. 

I-«oc5k8  and  dams  7  and  8  were  completed  in  the  calendar  year  1893, 
"*iiss  adding  18  miles  to  the  improved  i)ortion  of  the  river. 

"{"  ly   1 ,  1893,  halauce  uiiexiJeuded $730,  976.  76 

JUiic;   30,  1894,  amount  expended  during  fiscal  year 254,350.05 

JI*  J^    1 ,  1894,  balance  !inex])en<lod 476,  626.  71 

Jul*-    1 ,  1894,  outstanding  liabilities $-1,  000. 00 

^'    X  ,  1894,  amount  covered  by  uncompleted  contracts 880,  602.52 

884,  602. 52 

A  _^  ===== 

^**^cjnnt  (estimated)  required  for  completion  of  existing  project 580,700.00 

^^J^unt  that  can  bepn»fitably  expended  in  fiscal  year  ending.June30, 1896  580,  700. 00 
^^mitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
;^  nrbor  acts  of  1866  and  1867  and  ot*  sundry  civil  act  of  March  3, 1893. 

^^^e  Appendix  GG  1.) 

l^'^*      Operating  and  care  of  locks  and  dams  on  Great   Kanaicha  River^ 
J\^^^^  yirginia, — Tlie  amount  expended  during  the  fiscal  year  ending 
^\J^30,  18114,  for  this  purpose  was  $28,745.(>0. 
V  ^^^e  Appentlix  (j  (i  2.) 

<>f-'  '^  Elk  Rirery  West  Virginia. — The  Klk  is  one  of  the  chief  tributaries 
t-c^^  J^  l»e  Great  Kanawha,  emptying  into  it  at  Charleston.  Its  course  is 
w^-J^^iou.s,  hut  the  country  through  which  it  tiowsis  rich  in  minerals  and 

»-J^'  fitted  for  agriculture  and  grazing. 
r^-^  Jj^  Jlie  average  low-water  width  is  about  200  feet,  with  narrows  at  the 
f^*^l^i<l8of  abtmt  150  feet  in  width  and  occasional  ]U)rtion.>  of  about  300 
R^^  ^  in  width.  The  pools  vary  in  (lei)th  from  3  to  10  feet,  and  are 
t  J^*^5^lrated  by  rapids  over  shoals  of  cobblestones  and  gravel,  on  which 
X^  J ^^c  has  been  at  low  seasons  a  depth  of  out  a  few  inches  of  water. 
1^^^>  average  fall  per  mile  in  the  river  from  Braxton  down  is  about  2.J 
i^^^^^T  hut  is  not  nnifornily  distributed,  being  greatest  (about  4  feet  per 
If^^^  ^)  in  the  central  section  and  h'ss  (about  2  feet)  in  the  upper  and 
I  i^^^"  ^r  s(K;tions.  Freshets  of  small  height  are  of  fix^quent  occurrence, 
f\v  ^  rapidly  pass  oft*.  The  annual  rise  in  the  spring  is  about  10  or  12 
H^      ^.    An  extraordinary  rise  is  sometimes  had  of  25  to  30  feet,  but  the 

^^^:ition  is  not  great. 

^>.^      *^luMipjn'oved  i)rojectof  improvenu'nt  has  been  the  removal  of  rocks, 

V\^^^gS  overhanging  trees,  etc.,  and  the   making   of  narrow   sluices 

v\^^"')ngh  the  rajuds  and  shoals.     The  principal  interests  to  be  served 

v^.^^^   those  of  lumbering  and  rafting,  but  mucli  country  produce*- is  also 

^^Tied  downstream  in  small  boats,  which  return  with  merchandise,  etc. 


^^0  work  has  been  done  in  the  river  for  want  of  money. 

^    ^  serious  obstruction  to  the  navigation  of  this  river  at  some  stages 

^^^sists  of  several  old  milldams.     The  attention  of  the  i)roiK3r  authori- 

^^  bas  been  called  to  these  in  compliance  with  the  law. 

!».  An  application  was  made  February  12, 1894,  by  the  ctmnty  court  of 

*^^awha  County,  W.  Va.,  to  build  a  bridge  across  the  river  at  Cleu- 
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(leiiuin,  W.  Ya.  Some  mcKlifittations  were  suggested  by  the  local  engi- 
neer. The  uocessary  authority  has  been  given  by  the  Secretary  of 
War. 

July  1,  1X03.  balance  uiiexpoiuled $84. 70 

J  lino  30,  1894,  a  uioiint  oxpcniled  during  fiscal  year 5. 09 

July  1,  1S94,  balance,  unexpended 79.01 

Amount  approi)riatod  by  act  of  August  17,  1894 2,000.00 

Amount  available  for  tiscal  year  ending  June  30,  1895 2, 079. 01 

(  Amounttbatean  be  prolitably  expended  in  fiscal  year  ending  June  30,1896      3, 000.  OU 
<  Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  i>6H  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  G  3.) 

•i.  Gaxdey  River,  West  Virginia. — (rauley  Kiver  takes  its  rise  in 
Webster  County,  W.  Va.,  its  tributaries  having  their  sources  in  Poca- 
hontas and  Groonbrier  counties.  It  is  about  115  miles  in  length, 
flowing  through  ^Sicholas  and  Fayette  counties  in  a  southwesterly 
diicction,  sometimes  nearly  west,  and  near  its  mouth  almost  due 
south;  it  is  entirely  in  the  State  of  West  Virginia.  Its  head  waters 
and  those  of  its  tributaries  are  covered  with  a  virgin  forest  of  the  Jtiuest 
timber,  with  only  clearings  of  a  few  acres  here  and  there;  and  on  the 
north  side  of  the  river,  in  Webster  and  Nicholas  counties,  some  glades 
a  few  miles  wide  and  in  extent  20  or  25  miles,  which  give  only  a 
stunted  growth,  to  break  up  this  vast  timber  section. 

For  the  lirst  12  miles  from  its  mouth  the  Gauley  falls  only  4  feet  per 
mile;  in  the  next  2r>  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorges 
similar  to  that  of  New  Kiver,  as  seen  from  the  Chesapeake  and  Ohicr 
Ktiilway  between  Kanawha  Falls  and  Ilinton,  the  hills  on  either  sidL^ 
being  several  hundred  feet  high  and  almost  perpendicular,  and  tlA- 
stream  full  of  bowlders  of  sandstone,  some  very  large  and  so  numeroi 
as  to  justify  the  ])eople  in  calling  this  section  tiie  ''Koughs"  of  Gaule, 
From  the  head  of  the  "  Kcmglis''  near  Uominy  Creek,  2  miles  abo' 
llu;;hes  Ferry,  to  the  Forks,  alxmt  57  miles,  the  fall  is  estimated  at- 
feet  per  mile.    The.  levels  from  the  mouth  of  Gauley  River  to  the  mou'^i 
of  Meadow  Kiver,  21)  miles,  arc  taken  from  Fillet's  report  on  the  Grei* 
Kanawha    Kiver,   West   Virginia,   nnide  in  1858;  the  remainder  a: 
estimated.    The  levels  on  Meadow  Kiver  were  obtained  from  the  samtf 
source. 

Ganley  Kiver  is  500  feet  wi<le  at  its  mouth,  350  feet  wide  at  the  mouth 
of  Meadow  Kiver,  2(M)  feet  wide  at  mouth  of  Cranberry  Kiver,  150  feet 
wide  at  mouth  of  Williams  Kiver,  and  75  feet  wide  at  the  Forks. 

Opel  a  ions  for  the  imi)rovement  of  the  Gauley  Kiver  were  instituted 
after  an  examination  made  in  1878,  in  aeeordance  with  the  provisions 
of  tlie  river  and  harbor  a<'t  of  August  5,  ISSG.  It  was  then  pointed  out 
that  a  valuable  im])rovement  of  the  12  miles  of  river  from  the  mouth  to 
the  '^Kou^ihs"  could  be  made  at  an  expense  (d*  $10,000,  and  that  a  gi'eat 
advanta;,^' would  follow  the  ex])enditure  of  }3<r»5,(M)0  in  the  26-miIe  reach 
called  the  *'Konghs-'  in  farilitatinji*  and  cheapening  the  bringing  to 
market  of  millions  of  feet  of  hunber  of  the  most  valuable  and  varied 
kinds. 

The  approved  project  has  consisted  in  the  removal  of  ledges  and  loose 
rocks  and  the  making  of  (dianncds  thnmgh  shoals  of  loose  rock  and 
l)owld(Ms  from  th(*  mouth  of  the  river  to  the  ^^Koughs"  to  improve  the 
navigation  for  boats  and  rafts,  and  in  blasting  down  the  very  large 
bowlders  in  the  ''Kouglis''  to  permit  the  more  free  passage  of  logs. 
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^e  amonnt  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1S93,  was  J&8, 702.12,  with  decided  advantage  to  the  navigation  over  the 
'Worst  shoals  below  the  "Roughs." 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1894,  has 
been  8102.46. 

No  work  in  1894,  for  want  of  money. 

Jnly  1,1893,  balance  unexpended $117.88 

June  20y  1894,  amount  expended  during  iiscal  year 102. 46 

July  1,1894,  balance  unexpended * 15.42 

Amount  appropriated  by  act  of  August  17,  1894 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 3, 015. 42 

f  Amount  (estimated)  required  for  completion  of  existing  project 63,  000. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending. Func  30, 1896      5,  000. 00 
j  Submiito:!  in  cumplinuce  with  requirements  of  sections  2  of  river  and 
V    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(SeeApi)endixGG4.) 

5*  l^etD  River  J  Virginia  and  West  Virginia. — The  last  appropriation 
▼as  that  of  August  5,  188G,  of  which  a  balance  remains  of  $2,341.70. 

In  compliance  with  a  recommendation  of  the  local  engineer,  it  was 
decided  by  the  Secretary  of  War  not  to  expend  the  existing  balance  at 
present. 

There  were  no  operations  or  expenditures  in  the  year  ending  June  30, 

The  Chesapeake  and  Ohio  Eailroad  has  constructed  a  bridge  over 
theunnavigable  portion  of  this  river  not  far  above  its  junction  with  the 
wuley. 

^"jy  1, 1893,  balance  unexpended $2,341.79 

J'wy  1, 1894,  balance  unexpended 2,341.79 

(See  Appendix  G  G  5.) 

^^IPROVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRaiNIA. 

This  district  was  in  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  II.  E.  Waterman 
*ii<l  Lieut.  James  J.  Meyler,  Corps  of  Engineers;  Division  Engineer, 
^ol.  0,  M.  Poe,  Corps  of  Engineers. 

^'  Tradeicater  River^  Kentticki/, — This  river  was  i)ractically  closed 
^^(^v^  the  work  of  iini>rovenient  commenced,  by  a  rock  bar  near  its 
.niouth,  and  higher  up  by  logs,  snags,  drift  piles,  leaning  trees,  and 
bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  riv^er 
^^d  its  banks  of  obstructions,  and  opening  up  a  channel  40  feet  wide 
8^'d  2.J  feet  deep  during  six  months  of  the  year,  the  improvement  to 
Wend  41  miles  upstream  from  its  mouth  in  the  Ohio. 

^P  to  June  30,  1893,  815,738.05  had  been  expended,  resulting  in 
®^uriijg  a  channel  through  the  rock  bar  near  the  mouth  of  the  river, 
^/i^liii  removing  obstructions  in  the  channel  and  on  the  banks  of  the 
Jiverfor  a  distance  of  41  miles,  the  distance  covered  by  the  present 
project. 

•^^ly  1,1893,  balance  unexpended $761.35 

•J^jy  1, 1894,  balance  unexpended 761. 35 

J^y  1.1894,  outstanding  liabilities 21.00 

''%  1, 1894, balance  available 737.35 

(See  Appendix  H  H  1.) 
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2,  Loch  No,  2,  Green  River,  at  Bumsey,  Ky. — The  deficiency  act 
approved  Mareli  3,  1803,  appropriated  $65,000  for  rebuilding  this  lock, 
which  ill  1802  was  reported  iinsiife  for  navigation. 

The  project  lor  this  work,  approved  in  1803,  calls  for  the  construction 
of  a  new  lock  on  the  river  side  of  the  old  lock,  with  certain  changes  of 
existing  conditions  to  make  them  conform  to  location  of  lock. 

The  amount  expended  to  June  30,  1803,  was  $1,045.30,  and  resulted 
in  the  commenctement  of  the  auxiliary  dam  and  preparations  for  the 
general  work. 

The  amount  expended  to  June  30,  1804,  was  $.'Vlr,205.14,  and  i-csultcd 
in  the  completion  of  auxiliary  dam,  the  construction  of  cofterdam  sur- 
rounding i)art  of  lock  site,  excavation  of  rock  inside  cofler,  and  partial 
construction  of  head  of  lock.  The  work  was  mucli  hindered  and  de- 
lajed  by  the  failuie  of  stone  contractors  to  furnish  stone. 

July   1.  ISO.'J,  hjilanco  mioxpeudetl $G3yS>4.61 

JimooO,  1894,  ainouiit  exi)eii<l<Ml  diirinj^  liscal  year 34,295.14 

July  1. 1804,  balances  unexpciKUMl 29,059.47 

Amount  appropnalod  l»y  art  of  Aii<;ust  17,  1894 105,000.00 

Amount  available  lor  liscal  yo:r  tMidiug  .Iun<'  J»0,  189.") 131,059.47 

(See  Ai)pendix  II  II  2.) 

3,  Greni  River  tihorc  month  of  Big  Barren  Rirer^  Kentucky, — In  pur- 
snance  of  tlui  provisions  of  act  of  September  10, 1890,  an  examination 
was  made  of  this  portion  of  (Ireen  Iliver,  and  the  report  thereon,  with 
])r(iiject  for  the  work  proposed,  was  submitted  to  Congress  as  Api>endix 
J  J  15,  Annual  ltei)ort,  Chief  of  Knpfineers,  1891. 

Tiie  improvement  proposed  contemplated  the  construction  of  two 
locks  and  dams,  so  as  to  extend  slack-water  navigation  to  Mammoth 
Cave,  at  an  estimated  cost  of  8301, .'540.40. 

The  river  and   harbor  act  of  July  13,  1892,  appropriated  $50,000 
toward  the  construction  of  Lock  Xo.  5,  the  project  for  which  provides 
for  the  location  and  construction  of  a  lock  and  dam  at  the  head  of  slack-- 
water  iiavitration  on  the  river. 

The  amount  exi)ended  to  Juno  30,  1893,  was  $590.02,  in  examining 
sites  for  lock  and  dam. 

The  amount  ex[)ended  diirinj^  the  fiscal  year  ending  June  30,  1894, 
was  .81,972.28,  in  cxmtinuing  examination  of  sites,  etc.,  and  the  prep- 
aration of  a  mai)  of  locality  recommended  for  adoption. 

July  1,  \i<'X\,  balancM?    unoxin'udt'd $49,403.98 

.July  oO.  1S!U,  aiinmnt  (xptMnltMl  durinj^  fiscal  yrar 1,972.28 

July  1,  ISJM,  balanro  unitxiMMidcd 47,431.70 

Amount  ai»pr«)|>ri;it('<l  by  act  of  Au)i;ust  17.  18l>4 25,000.00 

Amount  :iv   ila!)l<^  for  fiscal  yo.ir  cmuHul?  .luno  IJO,  18'.).') 72,431.70 

Amount  (cstimaltMl)  required  for  completion  of  exist iii;r  project 105,673.20 

Amount  thatcau  be  i)rolital>ly  expended  in  liscal  yeareii<liu>;Juue30, 1896  105,673.20 
•Submitted  in  <'oin])lian(-e  with  re(|uiromeuts  of  sections  2  of  river  aud 
harbor  arts  of  \H(\i)  and  isilT  :nul  of  sundry  civil  act  of  Mnrcli  3, 1893. 

(.See  Appendix  II  II  3.) 

•/.  Operating  ami  eare  of  IocIxh  and  dams  on  Green  and  Barren  riverM^ 
Kentucky. —  When  the  United  States  acquired  i)ossession  of  these 
im])rovenients,  December  11,  18S8,  navigation  of  the  system  was  broken 
at  Lock  No.  ;5,  (ireen  Kiver,  tlie  river  wall  of  that  look  having  fallen 
into  the  river,  the  lower  end  of  the  land  wall  at  No.  1,  Barren  Biveri 
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^aR  badly  cracked  and  liable  to  fall  at  any  time,  and  both  walls  of  No. 
2,  Green  Eiver,  were  in  a  danp^erous  condition. 

The  channel  of  the  river  was  mnch  obstructed  by  snags  and  slides. 
The  operations  np  to  June  30, 1803,  resulted  in  the  rebuilding  of  the 
old  river  wall  sit  Lo(jk  No.  3 ;  th(»  taking  down  and  reconstruction  of  the 
lower  half  of  the  river  wall  at  'No.  1,  Barren;  the  rebuilding  of  dams 
No8. 1, 3,  and  4,  Green  River  and  No.  1,  Barren;  grading  and  i)aving 
behind  the  lock  walls  at  the  different  lo(^ks,  with  the  exception  of  No. 
2,  Green,  and  the  building  of  B(»ven  lock-koepcrs'  houses;  also  in  the 
constrnction  of  a  snag  boat,  dredge  boat,  and  various  barges  and  der- 
rick boats  required  in  the  prosecution  of  the  work. 

Daring  theiiscal  year  ending  Juno  30, 1894, 8  l-SOSS.CMI  was  expended, 
and  resulted  in  general  repairs  to  locks  and  dams,  grading  and  paving 
lock  grounds,  construction  and  extension  of  guide  cribs  at  Lock  No.  3, 
the  removal  of  snags,  and  dredging  lock  entrances. 

^J^iivigatiou  was  temporarily  suspended  at  Lock  No.  2,  Green  River, 
during  the  construction  of  the  new  lock.  At  present  craft  of  every 
kind  are  permitted  to  go  through  the  lock,  but  no  i)erson  is  allowed  on 
them  during  transit. 

(8eeAppeudixIIU4.) 

^^otff//i  jRirer,  Kentucky. — This  river  was  originally  very  much 
obstructed  by  overhanging  trees  on  the  banks,  and  by  snags,  h)g8, 
ete.,  in  the  bed  of  the  river.  The  lower  8  miles  of  the  stream  is 
affected  by  backwater  from  theKumsey  Dam  (No.  2),  on  Green  Eiver, 
"^l^ftbove  this  point  the  stream  has  but  little  dei)th  at  low  water. 

The  project  for  the  improvement,  adopted  in  181)0,  is  to  clear  the 
nver  of  obstructions,  to  wit,  overhanging  trees  on  the  banks,  and 
*fl2?^*  ^^^'*''  and  stumps  in  the  bed  of  the  river,  and  to  locate  and  con- 
strocfcalock  and  dam  near  the  site  of  the  old  ones  to  carry  slack 
^ajer  to  Hartford. 

Tlie  amount  of  money  exi)ended  to  June  30,  1803,  was  $7,010.08,  and 
rcsulttMl  in  a  survey  for  the  site  of  lock  and  preparing  plans  for  the 
1^*1  dam,  etc.;  the  removal  of  obstructions  throughout  the  length  of 
tue  stream  from  its  mouth  to  Hartford,  in  the  river,  and  the  deaden 
'"got  trees  on  the  banks  for  the  same  distance;  also  in  running  a  line 
01  levels  fronj  Lock  No.  2,  Green  River,  to  site  of  i)roposid  lock. 

■'■^e amount  expended  during  the  fiscal  year  ending  June  30,  1804, 
wa8$470  3()^in  pj^yjjjgjj^.  ^j^"  Q^^(^s^|-.^,^^ll„jr  liabilities  in  connection  with 
^ork  of  the  previous  year. 

i^y  1. 1893,  balance  unexpended .^.'J^,  IWO.  02 

•'^e  30,  18544^  junount  exi)ended  during  liseal  year 470.  30 

•Hv  1, 1894,  balance  nn(!xp<'ndod 32,  500.  72 

Ainonnt  appropriated  by  act  of  August  17,  1891 22,  500. 00 


Amount 


available  for  fiscal  year  <Miding  .Tune  30,  1S95 55.  009.  72 


00 
00 


1^ Amount  (estimated)  re<|nircd  for  completion  of  <'xisting  project 43,  050. 

;  Amount  that  can  be  ])rotit.ably  expended  in  fiscal  year  ending  .lime  30, 1890     43,  050. 
■j  ^nl»niitted  iu  compliance  with  r(Miuirenients  of  sections  2  of  river  and 
I    harbor  acts  of  1S(56  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  II  n  5.) 

^;  Kentucky  River,  Kentucky. — Tlu^  condition  of  the  river  when  the 
^nitecl  States  a.ssunied  charge  of  its  iinproveinents  was  as  follows:  The 
Jve  locks  and  dams,  with  their  approaches,  built  by  the  State  of  Ken- 
tucky, were  in  a  dilapidated  condition,  and  th(J  channel  was  much 
obstructed  by  snags  and  leaning  trees. 
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The  project  for  the  improvement,  adopted  in  1879,  called  for  the  n^ 
essary  repairs  to  the  live  locks  and  dams  and  the  extension  of  slac 
water  navigation  for  a  draft  of  0  feet  by  the  construction  of  additioii 
locks  and  dams  to  Beattyville,  a  distance  2G1  miles  from  the  mouth 
the  river. 

Up  to  the  close  of  the  iiscal  year  ending  June  30,  1893,  $1,391,602. 
had  been  expended,  resulting  in  the  restoring  of  the  locks  and  dams 
a  navigable  condition,  clearing  the  channel  and  banks  of  obstructioi 
and  tlie  i)artial  completion  of  a  new  lock,  known  as  No.  6  of  the  s; 
tem,  and  in  ijreliminary  examinations  for  locating  Lock  No.  7. 

Tlie  amount  exi>en(led  during  the  fiscal  year  ending  June  30,  1&1 
was  8»50,r)l?).4r),  and  resulted  in  the  completion  of  Lock  and  Dam  N(^. 
with  guide  cribs,  grading  and  paving  complete,  the  partial  construct  J 
of  two  new  lock-keepers' dwellings,  and  the  building  of  a  new  towbo 

July  1, 1S03,  balanci*  unexpended $106, 397. 

June  3C).  1894,  .luiount  expended  during  iiscal  year 39, 519. 

July  1, 1804,  balance  unexpended 66, 878. 

July  1,  ISIM,  outstanding  liabilitieti 1,370. 

July  1. 1891,  balanco  availalde ,         65,507. 

Amount  appropriated  by  act  of  August  17,1894 125, 000. • 

Amount  available  tor  ii.scal  year  ending  Juno  30, 189.5 190, 507.1 


\ 


J' Amount  (estimated)  required  for  completion  of  existing  project 1,399,000.1 

Amoinit  tliat  can  be  i)rolItably  exi)ended  in  fiscal  Year  ending  June 
30,  189() ; 500,000.1 

Submitted  in  rom])lian<'e  with  re<|uirements  of  sections  2of  river  and 
harbor  acts  of  Isr^J  and  1S<>7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  II  II  (>.) 

7,  Opera ti tiff  and  care  of  locks  and  dams  on  Kentucky  River j  Ke 
tfickif, — Tiie  fust  allotment  tor  this  work  was  for  the  fiscal  yeai'  endii 
June  3i),  1S8.J,  at  which  time  only  four  locks  could  be  operated.  The 
required  extensive  repairs  at  the  time,  and  the  dams  and  approach 
were  in  a  more  or  less  dilapidated  condition. 

The  oixM-ations  up  to  June  .'>(),  ISOli,  resulted  in  reopening  Lock  No, 
to  navigation  and  placing  the  other  h)eks  and  dams  in  a  serviceab 
condition,  the  building  of  guide  walls,  approaches,  the  construction 
one  double  and  seven  single  lock  houses,  and  in  grading,  paving,  ai 
draining  grounds  about  the  locks.  A  new  dredge  boat  of  the  Osgo< 
pattern  and  two  dumj)  scows  have  been  constructed,  and  geuer 
repairs  made*  to  locks,  dams,  etc.,  and,  in  addition,  the  river  has  be< 
k(»pt  clear  of  snags.  A  stone  abutment  to  Dam  No.  2  has  been  co 
structed,  and  the  lock  entrances  kept  clear  by  dredging. 

T\w  amount  expended  during  the  fiscal  year  ending  June  30, 18( 
was  J?.')4,7<M.0(J,  and  residted  in  the  removal  of  rocks,  snags,  logs,  et 
the  construction  of  three  new  sets  of  lower  gates,  and  the  hanging 
two  of  them  in  place. 

(See  Appendix  II  II  7.) 

^.  TAeknnj  liirer,  Kcnfurlcy^  hefween  Farmers  and  West  Liberty, — ^Tl 
stream  was  originally  nuu'h  obstructed  by  logs,  snags,  rocks,  and  leu 
ing  trees,  as  well  as  by  lish  dams  constructed  by  private  parties. 

The  ])r()iect  for  the  improvcMnent  was  adopted  in  1888,  and  provid 
for  removing  rocks,  snags,  and  bowlders  from  the  river  bed. 

The  amount  expended  to  »Iune;3<),  ISO.'),  was  .^G,00(),  and  resulted  in  t 
removal  from  tln^  bed  of  the  river  of  a  large  number  of  rocks,  Bna| 
etc.,  that  obstructed  both  raiting  and  low- water  navigation. 
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{Amount  (estimated)  ref|uirod  for  completion  of  existing  project $11, 680. 00 
Amonntthat  can  l)e  profitably  expended  in  fiscal  year  ending  June  ^,  1896      5, 000. 00 
Submitted  in  compliance  >vith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appeudix  U  H  8.) 

9.  Big  Sandy  River j  West  Virginia  and  Kentucky. — When  the  United 
States  commenced  improving  this  stream  it  and  its  forks  wore  much 
obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  low-water 
seasons  navigation  was  practically  suspended. 

The  original  project  for  improvement  Mas  adopted  in  1878,  and  pro- 
vided for  improving  the  push-boat  aud  rafting  facilities  of  the  river  and 
forks  by  removing  obstructions,  etc.  This  was  modified  in  1880  to 
secure  slack-water  navigation  by  the  construction  of  a  test  lock  and 
txed  dam,  near  Louisa,  Ey. 

At  the  close  of  tlie  fiscal  year  ending  June  30, 1891,  the  lock  and  the 
abutment  had  been  completed  and  about  80  feet  of  the  permanent  dam 
built,  but  owing  to  protests  against  a  iixed  dam  by  the  timber  inter- 
ests, a  Board  of  Ofliceis  of  the  Corps  of  Engineers  had  been  convened 
"to  consider  and  report  upon  the  subject  of  the  dam,"  etc.,  and  in  its 
reiK>rt  dated  November  10, 1891,  the  Board  recommended  the  substitu- 
tion of  a  needle  dam  for  a  Axed  dam.  This  change  of  project  was 
approved  by  the  Cliief  of  Engineers  November  20, 1891. 

The  amount  expended  to  June  30, 1893,  was  8-81,852.54,  and  resulted 
in  improying  low-water  navigation  by  the  removal  of  rocks,  stumps, 
snags,  and  logs  from  the  channel,  and  leaning  trees  from  the  banks  of 
the  river,  and  in  the  construction  of  a  h)ck  185  feet  long,  between  hollow 
quoins,  and  52  feet  wide  in  the  chamber;  alsointhe  completion  of  about 
ttO  feet  of  the  permanent  dam  under  the  project  of  18S0,  and  in  cutting 
down  tlie  height  of  lock  walls,  the  deepening  of  entrances  to  lock,  the 
construetion  of  shore  cribs  above  and  below  lock,  the  protection  of  the 
Kentucky  bank  by  riprap,  and  in  the  partial  construction  of  a  cotter- 
dam  to  inclose  the  site  of  the  pass  and  pier  of  the  movable  dam. 

The  amount  expended  during  the  tiscal  year  ending  June  30,  1894, 
was  820,997.00,  and  resulted  in  tlie  completion  of  coHerdam  inclosing 
pass  and  pier,  the  completion  of  mjisonry,  etc.,  of  pjiss  ready  to  receive 
trestles,  the  partial  construction  of  pier,  and  partial  removal  of  old 
abutment. 

July  1,  1893,  balance  niiexixnded $28,147.46 

Jiiiie  30,  1894,  amount  cN'pendcd  duriniij  fiscal  year 2G,  997.  06 

July  1,  1894,  balance  unexpended 1, 150.40 

July  1,  1894,  outstanding  liabilities ■ 156.02 

Jnly  1,  1894,  balance  available 994.38 

Amount  apjiropriated  by  act  of*  Au<fnst  17,  1894 40,  000. 00 

Anjonnt  available  for  fiscal  year  ending  ,Inno  30,  189.") 40,994.38 

{Amount  (estiniatod)  required  for  completion  of  existing  project 30,  151. 58 
Amount  that  can  be  profitably  exi)ended  in  fiscal  y  ear  ending. hine  30, 189G    30, 151. 58 
Submitted  in  coinplianco  Avitli  requirements  of  sections  2  of  river  and 
harbor  acts  of  ISiMi  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  II  II  9.) 

10.  Lerisa  Fork  of  Big  Sandy  Biver^  Kentucky. — Tliis  stream  was 
originally  mueli  obstructed  by  rocks,  snags,  logs,  and  overliaiigiug 
trees.  Its  improvement  has  been  in  progress  since  work  on  the  Big 
Sandy  was  commenced  under  the  project  for  the  improvement  of  that 
stream. 

ENG  94 20 
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The  prosc^nt  iiroject  was  adopted  iu  1890,  and  provides  for  the  remova 
of  snags,  logs,  stumps,  rocks,  etc.,  from  tbe  river,  and  overhangiug  treei 
on  the  banks. 

The  amount  expended  to  June  30,  1803,  was  822,370.10,  and  resulte( 
in  the  material  improvement  of  navigation  by  the  removal  of  obstruc 
tions,  giving  increased  facilities  fi»r  ]>iishboat  navigation  at  low  water 
and  rafting  and  light-draft  steamboat  navigation  at  moderate  stages. 

Th<»amountexi)endcd  during  the  fiscal  j-ear  ending  June  30, 1804, 
was  ^J^OO.S-',  and  resulted  in  the  further  removal  of  snags,  rocks,  logsj 
and  stumps  fr<mi  the  river  bed. 

.Inly  1,  1S03,  halnnco  iiiU'XiH'n<lod 9873. 9C 

.J line 80,  1?<94.  amount  t'xnended  <luring  libcul  year 8(0. & 

July  1,  is'M,  halancn  nnexix'ndo'l 64.  C 

Amount  apj»ropriat<*d  by  art  of  August  17,  l^W 2,500.  4 

Amount  available  for  liscal  year  ending  .Turn;  30,  1S95 2, 664. 

C  Amount  that  can  be])roritably  expended  in  fi8calyearondin*xJune30, 181M5      2,500  « 
^  Submitted  iu  eomplijinro  with  re(|uirements  of  Pcctions  2  of  river  and 
(      harbor  aelsof  lyGtJ  and  1MJ7  and  of  sundry  eivil  act  of  March  3, 1803. 

(See  Appendix  II  II  10.) 

J  J.  Titfj  Fori'  i>f  Bitj  Sandy  Rirer^  Went  Mrffiniaand  KentncJcy, — T  ~^ 
stream  Avas  originally  much  obstructed  by  rocks,  snags,  logs,  andov^^ 
hanging  trees.     Its  improvement  has  been  in  progress  since  work 
the  r>ig  Sandy  was  commenced  on  the  project  for  the  improvements 
that  stream. 

The  ])resent  project  was  adopted  in  ISOO,  and  provides  for  the  rem(>  ^ 
of  snags,  h)gs,  stumps,  rocks,  etc.,  from  the  river,  and  overhang  5 
trees  from  tlio  banks. 

The  amount  exi)eiided  to  June  30,  1S9;5,  was  822,416.09,  and  !:■ 
resulted  in  the  material  improvement  of  navigation,  giving  incrca^ 
facilities  for  |)ush  boats  at  low  water,  and  rafting  and  light-draft  ste£i^ 
boats  at  ihodt'iate  stagt^s. 

The  improvement  has  been  carried  to  a  point  100  miles  above  Loui^ 

Th(»  amcumt  expemliMl  (luiing  the  liscal  year  ending  Juno  30,  ISl^ 
was  8700.37,  and  resulte<l  in  the  general  improvement  of  the  lower  pai 
of  the  stream. 

T\h)  obstructions  jilnced  in  the  upi)er  22  miles  of  the  improved  i)or 
tion  of  tills  stream  bv  the  Norfolk  and  Western  Kailroad  and  its  con- 
tia<'tor.''  (luiing  the  i>rocess  of  constructitm  have  been  removed. 

.July  1,  iSO:;,  l):ilan«M'  nnexi>ende<l $833.01 

.Inn*'  :>(>,  iSiil,  aiinmni  exjuMMbMl  duriu«ji:  liHcal  year 796.31 

.lul.v  1.  li^lM.  l»alan<r  hih'x maided 36.61 

July  1,  IKIU.  out>t!nnlini::  lialiilitios •  ,5; 

.Inly  1,  ISIM,  l.:ilau<«'  :nailal)lo 3fi.  i; 

Amount  ai)inopriatfcl  by  a<'t  <)lAuj;ust  17,  ISOl 2,500.01 

Aninunt  a\  ailablr  lor  lisral  ytsn*  rn^lin*^  June  30,  1805 2,536. 1! 

C  Amount  ili.it  «anl>o]»rorital»lyrxp«'n<ledinri8ralyoar(MidinKJune30,1896      2,500.0 
■  Suluiiittt'd  ill  couiiilianco  with  rr<iuirenn'nts  f»l'  s<M*tioiis  li  of  riviT  »nd 
(     haibor  ac  t  ^  of  INUI  and  1S07  and  of  sundry  civil  act  of  March  3, 1893 

(See  Ajipemlix  II  II  11.) 

19,  (rnyanf lotto  I\trcr,  West  Virffinia. — This  stream  was  ori^nallj 
much  obstructed  by  sna;?s,  lo^s,  leanin«>:  trees,  the  remains  of  old  dams 
and  milldams  owned  by  private  parties,  which  requii'ed  removal. 
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The  project  for  the  improvement  was  adopted  in  1878,  and  provided 

fcr  the  removal  of  existing  obstructions,  natural  and  artificial,  so  as  to 

form  a  channel  30  feet  wide,  with  a  least  depth  of  18  inches,  during  live 

^^ontlis  of  the  year,  and  extending  up  the  river  a  distance  of  122  miles 

from  the  Ohio. 

Cp  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $18,445.04 
kad  heen  expended,  resulting  in  the  x)artial  improvement  of  the  river 
for  a  distance  of  119  miles,  removing  snags,  logs,  etc.,  from  the  channel, 
«Dd  cutting  passageways  through  old  dams. 

During  the  fiscal  year  ending  Juno  30,  1894,  82(5.08  was  expended 
for  mileage. 

•{ttly  1, 1893,  balance  uuexpemlea $54.36 

June  30, 1894,  aiiionut  expeudcil  during  fiscal  year 20. 08 

•J«Iy  1, 1894,  balance  niiexpend<'<l 28. 28 

^^7  1,1894,  outstanding  liabilities .25 

^'^ly  1,1894,  balance  available 28.03 

Amoaut  appropriated  by  act  of  August  17, 1894 2, 000. 00 


AlDOl 


nnt  available  for  fiscal  year  ending  June  30, 1895 2, 028. 03 

00 


(See  Appendix  nil  12.) 

1^^-  Zittle  Kanaicha  River,  West  Virginia. — This  river,  at  the  time 
i^^^ovements  werecoinmenced  by  theUnited  States,  was  niucli  obstructed 
I V 'pgs,  snags,  leaning  trees,  etc.,  above  that  portion  controlled  by  the 

^*©  Kanawha  Navigation  Company. 
V  .^*^  original  project,  adopted  in  1870,  was  for  the  removal  of  Beaver  and 

^or  Bend  rocks,  and  for  cleaning  out  snags  and  fallen  trees.    This 

,  s  tiio  upper  part  of  the  river  in  a  fair  rafting  condition,  and  so  that, 
iy  ^^^f^  moderate  stages,  light-draft  steamboats  conld  run  as  far  as 
j^'^t.sville.  The  lock  and  dam  2  miles  above  Burning  Springs  have 
^^^  coinpleted,a  lock  house  built,  grounds  graded  and  fc!iced,  and  slack- 

1^^  navigation  opened  up  for  an  additional  distance  of  9  miles. 

"^Ji-iiig  the  fiscal  year  ending  June  30, 1891,  8238.29  was  expended  in 
^Vairs  to  the  lock  houses  and  for  incidentals. 

^^}^  1.1«93,  balance  unexpended $263.17 

Jun©  :^)  j^j,^  amount  expended  during  fiscal  year 238. 29 

•;"{>'  l,lX04.1>alanfounox]>cndod 24.88 

•*"'>'  l.lWW.outstandingliabilitiea 1.60 

Hv  1. 1894,  balance  available 23.28 

(See  Appendix  II  II 13.) 

/^.  Opnating  and  care  of  lock  and  dam  on  Little  Kanawha  River, 
1^''«/  Virginia. — The  lock  was  opened  to  navigation  December  2. 1891, 
and  lias  been  operated  continuously,  with  the  exception  of  a  short  time 
in  Jnne,  1892,  when  it  was  closed  temporarily  for  repairs. 

During  the  last  fiscal  jear  there  were  times  when,  owing  to  the  leak- 
in/?  of  the  dam  of  the  navigation  company  next  below,  the  lower  miter 
fill  was  out  of  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
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was  82,445.32,  applied  to  operatiuGC  the  lock  ami  making  general rei)a 
to  lock,  (lam,  and  lock  walls. 

(See  Appendix  II  n  14.) 

LAKK  KIVERS  AND  HARBORS. 
IMPROVEMHNT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Clinton  B.  Sears,  Corps 
Engineers;  Division  Jiingineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1,  Harbor  at  Grand  Marais,  Minn. — This  small  natural  basin  ^ 
not  originally  of  suflicient  depth,  nor  was  it  adequately  sheltered  citl 
for  commercial  i^uri>osesor  for  use  as  a  harbor  of  refuge;  the  appro\ 
project  of  1S7J>,  therefore,  proposed  two  breakwater  x>iers  each  350  C 
long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  lo 
from  the  east  point,  and  the  dredging  to  a  depth  of  at  least  H)  feet 
an  anchorage  area  of  about  26  acres,  at  a  total  estimated  cost 
$130,009.40.  i:p  to  the  close  of  the  fiscal  year  ending  June  30, 18 
there  has  been  expended  on  this  work  8120,169.93;  with  this  sum  i 
feet  of  the  east  pier  has  been  completed,  and  tlie  IC-foot  anchori 
area  increased  to  23.5  acres.  Of  the  above  sum  89,089.75  was  oxpenc 
during  the  liscal  year  ending  June  30,  1894,  in  dredging,  under  o 
tract  with  Messrs.  Williams,  Daugherty  &  Upham.  There  remains 
be  dredged,  to  complete  the  dredging  project,  2.5  acres. 

July  1,  1HJ>3,  l)iilaiuo  iini^xpomled $10,879 

June  30,  181»4,  iimount  expended  dnrin»f  fiscal  year 9,689 

.Inly  1.  181)1,  bal.'iiKM'  inioxpendr*! 1,190. 

Amount  appropriated  by  aet  of  August  17,  1891 3,000. 

Amount  avail»l>lo  for  fiscal  year  ending  June  30,  1895 4, 190. 

Amount  (estimated)  required  for  completion  of  existinp:  project 9, 319. 

Amount  lliat  can  he  prolitably  expended  in  fiscal  year  ending  June  30, 1896  9, 319. 
Submitted  in  compliance  with  requirements  of  Heotions  2  of  river  and 
harbor  acts  of  isot^aud  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  III.) 

J2.  Ilarhor  at  Agate  Bay,  Minnesota. — This  is  a  shipping  port  forlr 
ore,  and  when  the  breakwater  piers  are  built  will  form  a  harbor 
refuge.     It  is  27  miles  east  of  Dnhith. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  18J 
and  contemi>latcs  the  erection  of  two  i)iers  projecting  from  the  hei 
lands  of  the  bay  and  inclosing  about  101)  acres  of  water  area.  1 
eastern  i)ier  is  to  ho  1,001)  feet  long  and  the  western  one  900  feet.  Wc 
upon  the  east  pier  Avas  commenced  in  1887,  and  at  the  close  of  work 
November,  181)1,  750  feet  of  it  had  been  built. 

The  contract  in  force  at  tlie  close  of  the  last  fiscal  year,  with  Mess 
Powell  «S:  Mit(;hcll,  to  build  200  feet  of  the  west  pier  was  saceessfu 
carried  out,  and  an  ins|)ectionmadein  June,  1894,  shows  both  piers 
be  in  good  condition. 

The  amount  ex])onded  to  June  30,  1893,  was  $02,111.58;  amoi 
expended  during  liscal  year  ending  June  30,  1894,  827,110.66. 

July  1,  1893,  halanco  unexpended $90, 3S 

Juno  30, 1894,  amount  <?xpended  <lurinj^  fiscal  year 27,  lU 

July  1, 1801,  l»alMn«'e  unoxin'ndod 3,271 

Amount  api^ropriatod  by  art  of  Au^^URt  17,  18!U 30,OOC 

Amount  available  for  liscal  year  eu<Un^  .luue  30, 1895 33*27^ 
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Amount  (estimated)  required  for  completion  of  existing  project $121, 708. 00 

Amonxitthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  121, 708. 00 
8al>ziiit;te<i  in  compliance  with  requirements  of  sections  2  of  river  and 
tiarUor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  2.) 

^-  Jl€irhor  at  Duluth,  Minn, — The  original  project  for  the  improve- 
ment of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in  Lake 
Superior  outside  of  Minnesota  Point  in  continuation  of  one  already  com- 
menced by  the  Northern  Pacific  Eailroad  Company.  This  breakwater 
waa  destroyed  by  a  storm  in  1872  and  abandoned.  In  1873  Congress 
provicled  for  maintaining  the  canal  through  Minnesota  Point,  which  had 
heen  constructed  by  the  City  of  Duluth,  and  for  dredging  channels  in 
^'U^rior  Bay  to  the  Duluth  docks. 

Work  under  this  project  was  continued  until  1881,  at  which  time  the 
piersi  of  the  canal  had  been  repaired  and  somewhat  extended,  a  harbor 
oasiu  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
ouperior  Bay  from  Duluth  to  deep  water  at  Connor  Point.  The  amount 
^^P^iicJed  under  this  project  was  $270,651.81. 

IftAii  ^  present  project  was  adopted  in  1881  and  modified  in  1884  and 
1008,  trlie  object  being  to  preserve  the  piers  bordering  the  canal,  dredg- 
ch^  ^^  inner  harbor  to  accomodate  vessels  drawing  10  feet  of  water,  a 
^^*^i\el  pai^llel  with  the  Park  Point  dock  line  100  feet  wide,  a  channel 
5f^^  Of  Rice  Point  200  feet  wide  and  17  feet  deep,  and  a  channel  along 
^"S,,^orth  shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 
of  ^!i  ^  river  and  harbor  act  of  July  13, 1892,  authorized  the  expenditure 
1  J^**S,000  of  the  amount  appropriated  for  this  harbor  in  improving  the 

2,^^cl  of  St.  Louis  River  above  Grassy  Point. 

ggj  *i^  total  amount  expended  on  the  harbor  to  June  30,  1894,  is  8767,- 

p     •'^^j  of  which  $270,651.81  was  expended  prior  to  the  adoption  of  the 

^^^i>t  project;  the  amount  expended  under  the  present  project  to  the 

drer?    date  is  $497,329.72.    The  work  has  resulted  in  increasing  the 

jlP^Sed  area  of  the  harbor  basin  to  about  104  acres,  exclusive  of  private 

^jj^^ging,  removing  shoals  from  area  previously  dredged,  giving  nearly 

Pj^      "^vhole  dredged  basin  a  minimum  depth  of  16  feet,  maintaining  the 

on  *^^  piers,  making  16-foot  channels  east  and  west  of  Rice  Point  and 

I^^orth  shore  of  St.  Louis  Bay,  and  carrying  the  16-foot  depth  to 

f(^  ^^ton,  4^  miles  up  the  St.  Louis  River.    The  dredging  contract  in 

i^^^  at  the  close  of  the  last  fiscal  year  was  successfully  carried  out,  and 

^j  jilted  in  widening  the  channels  east  and  west  of  Rice  Point,  in 

;^^^Uing  and  deepening  the  channel  along  the  north  shore  of  St.  Louis 

L^^^*>  and  in  dredging  out  the  shoal  places  between  pools  in  the  St. 

Iq   ^W  River  as  far  as  to  Ironton.     A  survey  made  on  and  through  the 

Q^i^^^st  winter  shows  the  channels  to  be  in  good  condition  and  practi- 

,Jy  unimpaired. 

t^^'^l^e  canal  i)iers  are  in  a  podV  condition  and  the  entire  work  needs  to 

^^  ^^placed  with  an  improved  and  permanent  structure.     Eight  hun- 

Xi^,^^  and  twenty  dollars  and  twelve  cents  were  expended  last  fall  in 

j.^  '^tiiig  repairs  at  the  end  of  the  north  pier  to  protect  it  from  ice  and 

^   -*^lie  harbor  basin  and  connecting  channels  will  eventually  require 
^.^Pening  to  22  feet.     The  channels  recently  commenced  should  be 
^^pleted  at  an  early  date,  both  for  the  accommodation  of  commerce 
^^  as  a  matter  of  economy. 

^  In  compliance  with  a  requirement  of  the  river  and  harbor  act  approved 

^}ly  13,  1892,  an  investigation  was  made  of  the  question  of  ownership 

^\  the  ground  on  which  are  located  the  canal  and  canal  entrances  and 

piers  in  Duluth  Harbor,  with  the  view  of  determining  if  the  title  of  the 
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United  States  to  tbo  property  is  complete,  and  the  report  thereo 
dated  November  2C,  1892,  was  submitted  to  the  Secretary  of  War  wii 
the  recommendations  of  the  Chief  of  l5n<i:ineers  December  3, 1892;  tl 
papers  were  transmitted  to  Congress  and  printed  as  House  Ex.  Dc 
Xo.  122f  Fifty-second  Congiess,  second  session. 

Plans  for  a  tunnel  under  the  canal,  x)roposed  to  be  constructed  by  tl 
city  of  Dulutb,  were  approved  by  the-  Secretary  of  War  April  20,  18S 

July  1,.1893,  balance  unoxpemled $90,814. 

J  uiie  30,  181)4,  uuiouut  expeuded  during  lisoul  year 81, 526- 

July  1,  18JM,  bnlanco  unexpondod 9,317, 

Amount  appropriated  by  act  of  August  17,  1894 75, 000  . 

Auiouut  available  for  fiscal  year  ending  June  30,  1805 84,317. 


C  Amount  that  can  be  ])roHtably  expended  in  fiscal  year  ending  JuneSO,  1896  237, 32g, 
^  fc^ubmitt^'d  in  coui]>lian(-e  with  requirements«of  sections  2  of  river  and 
(     harbor  acts  of  hSGO  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)peiHli\  1  13.) 

</.  IJ arbor  at  Sujx'rior  Bay  and  St.  Louis  Bat/,  Wittconsin, — Originali 
the  natural  entry  to  Superior  Bay  was  obstructed  with  shifting  bai 
havinj^  at  most  but  0  feet  depth  of  water  over  them.  The  citizens  c 
Snperior  attempted  to  remedy  this  by  constructing  piers  to  confine  th 
outtlowin^-  waters  of  the  bay,  and  this  work  was  taken  up  by  th 
I'nited  States  in  1S()7,  and  has  successfully  maintained  since  then 
ruling  dei)th  of  1(>  feet  between  the  piers. 

The  piers  are  o.'iO  feet  apart,  and  a  good  deal  of  dredging  has  bee 
necessary  to  obtain  the  reipiired  depth  between  them  and  the  channel 
leadin^i:  to  Connor  Point  and  the  Quebec  dock  and  a  new  connectin 
channel  in  St.  Louis  r>ay.  The  original  project  of  18G7  has,  therefon 
been  modiiiid  from  time  to  time  to  meet  the  needs  of  the  rapidl 
in(reasin«r  capacity  of  the  vessels  visiting  this  port,  the  last  modifici 
tion  biMii*;  made  by  act  of  Congress  approved  August  5,  188C,  whic 
addrd  imi)rovem(Mit  of  channel  in  St.  Louis  Bay. 

In  carrying  out  the  original  project  with  modiiications  there  ha 
been  expended  to  June  30,  1S93,  the  sum  of  8222,303.80. 

Thr  contract  in  force  at  the  close  ot^  the  last  fiscal  year  was  con 
])leted  by  close  of  navigation  in  1803,  and  resulted  in  widening  an 
deeju'iiing  the  existing  channels  to  a  minimum  depth  of  Iti  feet,  an 
in  exteiHling  the  lO-foot  channel  along  the  south  side  of  St.  Louis  Ba 
clear  through  to  a  junction  with  the  north  channel  at  (irassy  Point. 

Iic])airs  to  the  amount  of  $5,502.20  were  made  to  the  entrj*^  piers  i 
their  out<u*  ends  to  jn-otect  them  from  ice  and  rafts.  They  will  nee 
further  ext(»nsiv(»  rei)airs  this  season. 

The  land  on  wlii(;h  stands  the  southerly  entrance  pier  does  n( 
belong  ti»  th(»<  I'nitcd  Slates  and  should  l)e  acquired  by  purchase  c 
cundcinnation. 

.Inly  1.  1S1»:J,  balaiicr  unrxiH'iidiM] $88,0Ga( 

Junr  oO,  isi»|,  amount  t'xpt-n^hrjl  duriuj^  fiscal  year 73, 036. ( 

•July  1.  ISIM,  halanci'  nn<'xiM'nd<Ml 15,030.4 

Anu>uut  approjuiati'd  ))y  act  of  Auijfust  17,  IsiU 50, 000. ( 

Amount  availabh-  for  fiscal  yoar  iinlinj;  .fuu«^  80,  1895 65,080.1 

i  Aiuountthat  ran  bc])rorita])ly  expended  in  fiscal  yea  rending  June  30,1896  156, 736.4 
•  Sulunittcd  in  com]»iianc(;  with  nM|uiremcnts  of  sect  ions  2  of  river  aud 
(      harbor  acts  of  ls(HJ  and  Wu  anil  of  sundry  civil  act  of  March  3,  1893. 

(See  Apjiendix  114.) 
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^.  Indiana  ChutCj  Falls  ofi1%e  Ohio  River. — This  is  the  maiu  channel  of 
the  river  over  the  Falls  of  the  Ohio.  Originally  it  was  very  crooked,  with 
most  irregular  rock  bottom,  and  swift,  whirling  currents.  By  removing 
themost  prominentrockyi)rojectionsit  has  been  so  imi)rovedthata  large 
part  of  the  river  traffic  can  now  descend  by  that  route  when  the  stage 
of  water  is  up  to,  or  above,  10  feet  on  the  upper  canal  gauge.  In  1890 
a  project  for  its  more  radical  improvement  was  adoi)ted,  the  object  bewig 
to  make  it  safely  navigable  when  the  river  is  not  below  a  stage  of  8  feet 
on  the  canal  gauge.  Commerce  will  be  thereby  relieved  at  such  times 
from  the  delays  incident  to  passing  the  fiills  via  the  Louisville  and 
Portland  canal  and  locks,  an  advantage  which  will  be  of  the  greatest 
importance  to  the  heavy  coal  traffic,  which  alone  amounts  to  about 
1,700,000  tons  annually.  Nearly  all  this  traffic  would  then  follow  the 
improved  Indiana  Chute,  as  the  shipments  of  coal,*  when  the  river  is 
at  a  lower  stage  than  8  feet,  are  exceedingly  small. 

Operations  during  the  year  were  limited  to  repairs  on  cross  dam  at 
head  of  falls.  The  funds  available  after  these  rei)airs  had  been  made 
were  not  sufficient  to  inaugurate  other  work. 

The  amount  expended  on  the  improvement  of  this  chute  to  June  30, 
18d4,  including  outstanding  liabilities,  is  $197,456.00. 

July  1,  1893,  balance  niioxpendod $12, 1 45.  68 

Juue  30,  1894,  amount  expended  during  libcul  year I),  483. 54 

Jnlv  1,  1894,  balance  unexpended 2,  GG2. 14 

Jnly  1, 1894,  outstanding   liabilities 118.  20 

July  1,  1894,  balance  available 2,543.94 

Amount  appropriated  by  act  of  August  17, 1894 20,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 22,  543. 94 


'Amount  (estimated)  reciuired  for  completion  of  existinjr  project 37,  250.00 

J  Amount  that  can  be  profitably  expen<led  in  fiscal  yeareiidin^ij  / une  30, 189G    37, 250.  00 
I  Submitted  in  compliance  Avith  re<iuiremeMts  of  sections  2  of  viver  and 
harbor  acts  of  1866  and  1867  and  of  siMidry  civil  act  of  March  3,  1893. 

(See  Appendix  F  F  2.) 

5.  Operating  and  care  of  Louisville  and  Portland  Canal,  Kentncky, — 
The  canal  was  open  to  commerce  during  the  cMitire  year  without  inter- 
ruption, except  for  short  intervals  during  the  extreme  low  water  in 
August,  1803,  and  high  water  in  February,  1804,  and  a  period  of  ten 
days  fnmi  October  5  to  October  15,  1803,  when  the  canal  was  tem- 
l>orarily  closed  to  make  repairs.  Trailic  during  the  year  comprised 
the  passage  of  5,853  boats  and  craft  of  all  kinds  with  1,308,770  tons  of 
freight,  l,153,57Gi  tons  being  coal.  The  ])rincii)al  work  done  on  the 
canal  during  the  year,  besides  that  relating  to  the  passage  of  com- 
merce, inchided  dredging  about  107,200  cubic  yards  from  the  cai»al, 
the  ereittion  of  a  pair  of  new  guard  gates  at  the  old  locks,  the  removal 
of  3  ohl  bridges,  the  construction  and  erection  of  2  new  bridges 
and  reerection  of  1  of  the  old  ones;  revetment  of  sloi)es  at  new 
locks  and  just  above;  i)lacing  new  pavement  at  new  h)cks;  completion 
of  extension  of  city  water  supply  to  locks;  removal  of  some  rock  from 
tlie  channel  and  approach  to  lower  lock;  the  erection  of  telephone 
connections  between  the  branch  office  at  head  of  canal  and  offices  at 
locks;  besides  the  usual  repairs  incident  to  the  operation  of  the 
dredges,  towboat,  and  scows,  used  in  keeping  the  canal  free  from 
deposit,  and  machinery  and  plant  used  in  shops  and  for  ox)erating  the 
lock  gates  and  keeping  the  whole  plant  in  good  condition. 
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At  the  close  of  work  in  1891  the  channel  was  left  with  16  feet  of 
water  in  it,  but  the  river  freshets  have  partially  filled  this  up  since,  and 
an  examination  made  in  May,  1894,  showed  still  ^rther  shoaling,  and 
work  to  the  extent  of  some  $6,500  is  now  in  progress,  dredging  out 
between  the  piers  and  inside  the  harbor  to  make  the  channel  available 
to  vessels  drawing  12  feet. 

Several  thousand  dollars  will  have  to  be  expended  during  the  season 
in  repairing  tlic  east  pier.  The  contract  in  force  at  the  close  of  the 
last  liscal  year  for  the  repairs  to  the  piers  was  completed  in  August, 
1893. 

The  amount  expended  during  the  fiscal  year  just  closed,  was 
$9,559.50. 

The  total  cost  of  the  iniprovement  to  June  30,  1894,  was  $317,439.72. 

July  1,  1893,  ?3alaiioo  unexponded $20, 219. 78 

Juue  30, 1894,  ainoiiut  expeuded  during  fiscal  year 9, 559. 50 

July  1,  1894,  balance  unexpended 10,660.28 

July  1,  1894,  outstanding  liabilities 4,992.53 

July  1,  1894,  balance,  available _ 5,667.75 

Amount  approjjriated  by  act  of  August  17,  1894 7, 000. 00 


(  Amount  that  can  be  profitably' expended  in  fiscal  year  ending  Juno  30, 189 
•'  Submitted  in  compliance  with  ro(|uirenieut8  of  Bectious  2  of  river  and 


Amount  available  for  liscal  year  ending  June  30,  1895 12, 667.  75 

4896    33,000.00 
(     harbor  a<t8  of  18G()  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api>cn(lix  110.) 

7.  IJagle  Harbor^  Michigan, — Previous  to  the  imi>rovement  of  Eagle 
Harbor  the  entraiuie  was  obstructed  by  a  rocky  reef,  with  8i  feet  of 
water  ovi'r  the  shoalest  part. 

Tlie  project  for  the  improvement  of  this  harbor  was  adopted  in  1866 
and  moditicd  in  18(iS,  1874,  and  1878.  The  phin,  as  finally  carried  out. 
consisted  in  blasting  and  dredging?  through  the  rocky  ledge  a  chanuei 
130  feet  wide  and  11  feet  deep,  marking  it  with  two  guiding  cribs,  one  on 
each  side  of  the  (channel,  and  the  removal  of  a  number  of  bowlders. 

The  amount  expended  to  the  (?lose  of  the  fiscal  year  ending  June 
30,  1894,  was  $9r),238.0S,  and  has  resulted  in  carrying  out  the  above 
project,  the  work  having  been  completed  in  1879  and  meeting  the 
X)resent  demands  of  commerce. 

No  a[)i)roi)riation  is  asked  for  this  harbor,  as  the  funds  available  will 
])robably  be  sutlicient  to  kce])  the  work  in  good  order  for  several  years 
longer. 

.Inly  1,  1S93,  balan<'<Mincx])euded $2, 286.  S3 

.Innc  :{<),  I^<!U,  amount  expended  during  liscal  year 524.41 

.luly  1,  ISOl,  bahmco  unexpended 1,761.92 

(Sec  Ai)pendix  1  1  7.) 

S.  Watiriray  from  Keweenaw  Bay  to  Lalce  Superior^  via  Portam Lake 
and  River,  Mivhigan, — This  work  has  heretofore  been  reported  on  as 
the  Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point, 
Michigan. 

In  accordance  with  tlio  provisions  of  the  river  and  harbor  act  of 
September  19, 1S90,  the  United  States  purchased  and  assumed  the 
charge  and  care  of  these  canals  on  August  3,  1891. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  l>ay,  canals  and  canal  revetmentSy 
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dredged  cats  and  channel  ways,  lights,  and  buoys.    There  are  no 
locks. 

When  the  United  States  assumed  charge  the  piers  and  revetments 
were,  and  are  now,  in  a  dilapidated  condition ;  bars  had  formed  at  the 
harbor  entrances,  and  many  places  in  the  channel  ways  had  shoaled  by 
deposition  of  material. 

As  the  waterway  is  intended  for  the  use  of  all  vessels  that  navigate 
Lake  Superior,  and  is  actually  used  by  a  large  proportion  of  them,  it 
is  necessary  that  the  depth  and  width  of  the  channels  shall  at  least  be 
equal  to  that  of  the  St.  Marys  Falls  Canal,  which  now  limits  the  max- 
imum draft  and  dimensions  of  the  largest  vessels  which  run  to  Lake 
Superior. 

The  last  river  and  harbor  act  appropriated  $50,000  for  improve- 
ment, which  has  been  expended  in  dredging  the  existing  channels  to  a 
16- foot  depth  and  in  repairing  some  of  the  worst  portions  of  the  canal 
reyetments.  An  entire  renewal  of  the  piers  and  revetments  is  urgently 
needed. 

The  condition  of  the  waterway  has  been  greatly  bettered  since  the 
United  States  acquired  ownership,  and  no  complaints  from  vessel  men 
have  been  received  this  year.  A  least  depth  of  14  feet  exists  through- 
out the  waterway.  A  legislative  enactment  imposing  severe  penalties 
for  a  violation  of  the  established  rules  and  regulations  for  the  use  of 
the  canals  is  urgently  needed. 

July  1,  1893,  balance  unexpended $38,165. 52 

Jane  30,  1894,  amount  expended  during  fiscal  year 36, 553. 56 

Julv  1,  1894,  balance  unexpended 1,611.96 

Jnly  1,  1894,  outstanding  liabilities 906.45 

July  1,  1894,  balance  available 705.51 

Anioant  appropriated  by  act  of  August  17,  1894 130, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1895 130,  705. 51 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 115, 000. 00 

Amonnt  that  can  be  profitably  exi)ended  in  fiscal  year  euding  June 

30,  1896 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  8.) 

.9.  Operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Supe- 
rior^ via  Portage  Lake  and  River,  Michigan. — The  expenses  of  operating 
and  care  of  this  waterway  for  the  fiscal  year  ending  June  30,  1892, 
during  which  it  was  acquired  by  the  United  States,  were  paid  by  an 
appropriation  of  810,000  made  for  the  pufi)ose  by  act  of  September  19, 
18!»0. 

During  the  fiscal  year  ending  June  30, 1894,  $11,647,  from  the  per- 
manent indefinite  appropriation  of  July  5,  1884,  was  expended  in  main- 
taining, by  dredging,  a  practicable  14-foot  stage  of  water,  in  buoying 
and  lighting  the  channels,  in  superintendence  and  general  operation 
of  the  canals,  and  in  guarding  against  encroachments  on  the  legally 
established  harbor  lines. 

(See  Appendix  I  I  8.) 

10.  Harbor  at  Marquette,  Mich. — Originally  this  harbor  afforded  no 
protection  to  vessels  from  easterly  or  northeasterly  storms,  and  in  1866 
a  project  was  approved  for  the  construction  of  a  breakwater  composed 
of  cribs  filled  with  rock  and  projecting  from  the  shore  into  the  bay  a 
distance  of  2,000  feet.    This  pier  was  finished  practically  as  projected  in 
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1875,  but  since  ite  commeucemeut  extensive  repairs  have  been  made 
to  tho  superstructuro. 

As  the  timber  eonixiosing  the  superstructure  has  beeu  in  place  longer 
than  its  durability  justifies,  it  is  essential  that  it  be  replaced  by  more 
durable  material.  A  projt^ct  for  a  concrete  superstructure  was  approved 
in  February,  1890.     Its  estimated  cost  is  S232,93().71. 

In  the  river  and  harbor  act  of  August  11,  1888,  i)rovision  was  made 
for  the  extension  of  the  breakwater.  There  was  iinished  (K)  feet  of  crib 
work  a)id  180  feet  of  riprap  foundation.  The  contract  ot  1890  extended 
the  breakwater  240  feet,  leaving  700  feet  to  be  built  to  complete  it. 

The  contract  in  force  at  the  close  of  the  last  fiscal  vear  to  build  600 
feet  of  this  extension  was  successfuly  carried  out.  Tlie  breakwater  is 
now  2,1K)0  feet  in  length. 

After  due  advertisement  a  contract  was  made  with  Messrs.  Powell  '& 
Mitchell,  the  lowest  bidders,  t4>  build  100  feet  of  extension.  This  con- 
tract is  now  in  course  of  execution  and  will  bring  the  breakwater  out 
to  a  length  of  3,000  feet  as  contemplated  in  the  i)roject. 

The  breakwater  in  its  present  condition  gives  much  protection  to 
the  harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
v/as  $00,812.51. 

The  total  cost  of  the  work  to  June  30,  1894,  is  $403,200.04. 

.1  Illy  1,  18JI3,  balance  uncxpeiulod $71,  775. 87 

.lime  3();  1^91,  amount  expended  during  fiHcal  year 60,812.51 

.Inly  1,  181)4,  balanee  nnrx]M«ndcd 10,963.36 

.July  1,  181)4,  anwmnt  covered  Uy  uncompleted  contracts 5,745.00 

.luly  1,  1S04,  balance  available 5,218.36 

Amount  ai»propriated  ]>y  actof  An;x"st  17,  181)4 90,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 35,218.36 

{Amount  (estimated)  re«iuii'ed  for  «'ompleti<m  of  existing  project 227,1*36.71 
Amount  that  can  1)e])roiitab]y  expended  in  iiscal  year  ending  June  30, 1896  134,000.00 
•Submitted  in  comi>liance  with   reciuirements  oi*  sections  2  of  river  and 
liar»)oractsof  18i)(i  ami  18(37  and  of  sundry  civil  aco  of  March  3,  1893. 

(See  Appendix  1  I  \).) 

11,  Harbor  of  rrfuffv  at  (}raud  Marais,,  Mid}. — Originally  the  entrance 
to  this  harbor  wjis  obstructed  by  a  ])ar  havin<;  bnt  about  C  feet  depth 
of  water  npon  it.  The  projeet  for  its  improvement,  adoptetl  in  1881, 
has  for  its  object  a  deep  and  safe  channel  into  the  harbor,  making  it  a 
harbor  of  refuge.  This  object  is  to  be  attained  by  building  parallel 
piers  lu'ojecting  into  the  lake  and  dredging  out  a  channel  between 
them,  connecting  the  deep  water  of  the  lake  with  that  of  the  harbor. 

The  ju-oposed  length  of  (»ach  pier  was  1,S()0  feet.  The  west  pier  has 
now  rea<'hed  a  length  of  1,40(>  feet  and  tlie  east  pier  1,153  feet. 

A  cliannel  I.jO  I'eet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  18S0,  but  it  slioaled,  and  in  18t)l  it  was  again  dredged,  this 
time  to  a  width  of  175  feet  and  a  least  dei)th  of  over  17  feet,  the  outer 
ends  of  canal  piers  repaired,  new  shore  ends  and  spurs  put  in,  and  the 
old  shore  ends  remodeled.  A  ])artial  survey  in  June,  1893,  showed  a 
shoaling  to  1  M'eet.  An  examination  made  in  June,  1894,  shows  that 
there  is  a  least  depth  of  ir».o  feet  along  the  channel  between  the  piers. 

Allowing  for  one  foot  higher  water  this  year  than  last,  this  shows  a 
slight  gain  in  <lepth,  and  may  be  due  to  the  extension  of  the  east  pier 
last  season,  under  tlie  contract  in  Ibrce,  June  30, 1893,  with  Powell  & 
Mitchell,  to  build  a  .'300-foot  extension  to  the  east  pier. 
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As  tbe  piers  have  cut  oif  the  natural  supply  of  sand  for  building  up 
and  maintaining  the  sand  spit  to  the  cast  of  the  piers,  this  spit  has 
gradually  been  shaved  off  and  eroded.  It  will  probably  be  necessary 
to  close  the  natural  entry  before  long  by  au  artificial  work  of  some 
kind. 

The  total  amount  expended  under  approved  project  to  June  30, 1893, 
was  $227,574.03. 

The  amount  exi)ended  during  the  year  ending  June  30,  1894,  was 
$27,630.(52. 

Jnly  1, 1893,  balauco  unexpended $33,  675. 07 

June  20, 1S94,  amount  expended  during  fiscal  yenr 27,  G39. 62 

Julv  1, 1894,  balance  unexpended G,  035. 45 

Amount  appropriated  by  act  of  August  17,18*14 20,(X)0.00 

Amount  available  for  fiHcal  year  ending  June  30, 1895 26,  035. 45 

(Amount  (estimated)  required  for  completion  of  existing  i)rojoct 168, 750. 00 
Amountthat  can  be  profitably  expendedin  fiscal  year  endingJnno  30,18%  100,  000. 00 
Submitted  in  romplianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ax)pendix  1 1  10.) 

IMPRO\rEMENT    OF   Rm3RS    AND    IIARBOIIS   ON    WESTERN    SHORE    OF 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  James  F.  Gregory,  Cor])R  of 
Engineers,  with  Lieut.  Charles  H.  McKinstry,  Gorj)s  of  Eiigiiioers, 
under  his  immediate  orders;  Division  Engineer,  Col.  O.  M.  INie,  Corps 
of  Engineers. 

i.  Manifttique  Harbor^  Michigan. — The  natural  channel  of  entrance  to 
the  month  of  the  Manistique  liiver  was  7  feet  deep.  By  private  enter- 
prise .*^,(M)0  feet  of  slab  i)iers  had  been  built  at  the  mouth  of  the  river 
and  a  channel  dredged  to  10  feet  before  any  ai)propriation  had  been 
made  by  the  Government. 

The  project  for  the  improvement  of  the  harbor  was  ado])ted  in  1880, 
and  consisted  in  dredging  between  the  piers  built  by  the  Cliicago  Lum- 
bering Company,  increasing  tlie  depth  of  the  channel  to  12  feet  for  a 
width  of  150  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  §0,000  was  appropriated  for 
tliis  harbor  in  order  to  dredge  a  channel  between  the  private  piers  of 
the  above-mentioned  dimensions.  Dredging  was  done  to  the  amount 
of  11,780  cubic  yards,  and  work  was  then  suspended  in  consequence  of 
the  refu.sal  of  the  company  controlling  the  harbor  to  rectify  their  pier 
lines  when  rebuilding  the  same. 

2^othing  has  been  done  since  w^ork  Avas  suspended  in  1881. 

Soundings  taken  in  May,  1802,  show  a  navigable  channel  between  the 
piers  with  a  depth  of  13  feet,  but  with  a  governing  depth  over  the  bar 
of  about  11  feet. 

The  amount  expended  to  June  30,  1803,  was  J?3,r)00.00. 

July  1,  1803,  balance  unoxpendod $2,  499.  10 

Juno  30,  1894,  amount  expended  during  liscal  yrnr 71. 00 

July  1,  1894,  balance  nnexp<*uded 2, 4L>8. 40 

(Sec  Appendix  J  J  1.) 

X^  Cedar  River  Harbor^  Michigan, — Previous  to  improvement  the 
month  of  Cedar  liiver  was  175  feet  wide  a!ul  8  to  10  feet  deep,  with  a 
3-foot  bar  in  front. 
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Improvements  had  been  made  by  private  parties  prior  lo  the  com- 
mencement of  Government  work. 

The  project  of  improvement  was  adopted  in  1883,  with  a  modification 
in  the  direction  of  the  piers  in  1884,  the  object  being  to  afford  an  entrance 
channel  of  navigable  width  and  14  feet  in  depth. 

Up  to  eTune  30,  1893,  there  had  been  expended  $28,104.93,  resulting 
in  the  construction  of  two  pile  piers  754  and  301  feet  long,  respectively, 
in  continuation  of  the  slab  docks  built  by  private  enterprise,  and  a 
channel  that  in  October,  1885,  was  50  feet  wide  and  13  feet  deep  and 
100  feet  wide  for  a  depth  of  11  feet. 

Soundings  taken  in  Ai)ril,  1894,  showed  a  channel  about  40  feet  wide, 
and  under  favorable  conditions  vessels  drawing  14  feet  conld  enter  the 
harbor. 

A\'ork  was  suspended  in  November,  1885,  and  has  not  been  resumed 
by  the  United  States  sin(;e  that  date.  It  is  reported  that  some  dredging 
was  done  by  private  parties  in  1891  and  1892. 

July  1,  1SU8,  ])alanco' unexpended $1,895.  07 

Juno  30,  1894,  auiomit  expended  during  fiscal  year 86.04 

July  1,  lSi>4,  balance  unexpended 1,  80(9.  <>3 

i  Amount  (estimated)  required  for  conijdetioD  of  existing  project 108, 000.  00 

<  Submitted  in  compliance  Avitli  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  m'S  and  1S«7. 

(See  Appendix  J  J  2.) 

3,  Menominee  Harbor^  Michigan  and  Wi8Con8i7i. — Previous  to  the 
improvement  of  this  harbor  the  depth  of  water  at  thQ  mouth  of  the 
Menominee  River  was  about  i  feet,  and  the  river  was  navigable  for 
boats  of  that  draft  for  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1871 
and  modified  in  1874,  theoi)ject  bein^  to  afford  a  channel  of  entrance  of 
navi^j^ablr  widtli  and  not  less  than  14  feet  depth. 

The  ori«>:inal  and  modified  projects  are  completed,  the  object  sought 
obtained,  an<l  the  present  demands  of  commerce  fully  met. 

The  amount  exjKMulcd  up  to  June  30,1893,  was  $211,929.08,  resulting 
in  the  construction  of  two  i)iers  400  feet  apart,  the  north  i)ier  1,854  feet 
lon^'  and  tlie  south  pier  2,710  feet  lon^?,  with  a  dredgeil  channel  3y(K)0 
I'cet  lonjj;*,  200  feet  wide  and  10  feet  deep  from  the  IG-foot  contour  in 
iliecn  i>ay  to  tlie  lower  end  of  tlie  channel  of  the  Menominee  River,  of 
tlie  same  depth  and  width. 

There  were  no  oi)erati()ns  during  the  fiscal  year  ending  June  30, 1894. 

The  estimate  for  L'jOO  is  $15,000,  to  make  repairs  urgently  needed  to 
the  south  pier. 

.luly  1,  iSJKi  balnnco  uiu'xpended ;pl32.  32 

July  1,  ISIM,  balance  iiiioxprnded 132.32 

Ainoiint  ai)proi>riated  by  ai:t  of  Au^UHt  17. 1804 10,000.00 

Amount  available  for  firt<'al  year  endiujj  June  30, 1S95 10,132.32 

i  Amount  tbat  can  be  ])rotitably  expended  in  fiscal  year  ondinff.InnedO,lS96    15,000.00 
^  Subniiltt^l  in  coniplianci^  with  n^quiromonts  of  Kcctions  2  of  river  and 
(      barl)or  acts  of  18l)(>  iind  1S07  and  of  sundry  civil  act  of  March  3, 18^. 

(See  Appendix  J  J  3.) 

1.  Menominee  Rirvr^  Michigan  and  Wiscon«in, — The  river  and  harbor 
act  of  {Se])tember  11),  1800,  appropriated  J? 54,000  for  ^M^ontinniug  the  im- 
provement \\\)  the  river  from  t(»nnination  of  old  work,"  and  the  original 
approved  project  was  for  dredging  a  channel  200  feet  wide  and  IG  feet 
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deep  from  Oreen  Bay  up  the  Menominee  Eiyer  as  far  as  the  funds  avail- 
able would  allow,  the  object  being  to  create  a  navigable  channel  16  feet 
deep  from  Green  Bay  to  N.  Ludington  Company's  mill,  a  distance  of 
about  2  miles.  The  project  has  been  modified  by  reducing  the  upper 
2,600  linear  feet  to  a  width  of  100  feet. 

The  original  navigable  depth  was  about  4  feet. 

When  work  was  begun  on  the  improvement  in  question  the  United 
States  had  increased  the  depth  at  the  mouth  of  the  river  to  14  feet, 
and  by  private  enterprise  a  tortuous  channel  had  been  dredged  with  a 
governing  width  of  50  feet  and  depth  of  13  feet,  extending  up  the 
river  for  a  distance  of  2  miles. 

A  large  portion  of  the  improvement  made  by  private  parties,  how- 
ever, was  situated  entirely  outside  of  the  limits  of  the  present  channel. 

The  amount  expended  to  June  30,  1893,  was  $61,594.87. 

The  lower  section,  some  9,300  feet  long,  had  then  a  width  of  200  feet, 
except  for  a  distance  of  1,200  feet,  where  the  average  width  was  but  175 
feet,  and  a  general  depth  of  16  feet.  The  upper  section,  about  2,400 
feet  long,  was  practically  completed  for  a  distance  of  1,000  feet ;  the 
governing  depth  in  the  remainder  was  about  4  feet. 

During  the  fiscal  year  endirig  June  30, 1894,  812,710.89  was  expended 
in  drilling  and  blasting  in  hardpan,  and  in  dredging  79,330  cubic  yards 
of  material.  The  lower  section,  9,300  feet  long,  has  now  a  channel  200 
feet  wide,  except  for  a  limited  portion  of  its  length,  and  a  general 
depth  of  16  feet.  The  upper  section,  2,400  feet  long,  is  practically  com- 
pleted for  about  2,200  linear  feet,  and  the  governing  depth  in  the 
remainder  is  about  8  feet. 

The  estimate  for  1896  for  maintenance  of  channel  is  $10,000. 

July  1.  1893,  balance  unexpended $12,  958. 63 

Miscellaneous  receipts  credited  to  appropriation 26. 53 

12,  985. 16 
June  30,  1894,  amount  expended  during  fiscal  year 12, 710. 89 

July  1,  1894,  balance  unexpended 274. 27 

Amount  appropriated  by  act  of  August  17,  1894 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 6,  274. 27 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896     10, 000. 00 
Submitted  in  compliance  with  reciuircments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  4.) 

5.  Oconto  Harbor^  Wisconsin. — In  its  natural  condition  the  channel 
at  the  entrance  to  the  Oconto  Eiver  was  obstructed  by  a  bar  with  less 
than  2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construc- 
tion of  a  small  amount  of  slab  pier  and  by  dredging,  had  increased  the 
depth  to  3j  feet. 

The  project  of  improvement  adopted  in  1882  proposes  to  secure  an 
8-foot  channel  from  Green  Bay  to  the  city  of  Oconto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
8150,000. 

The  total  amount  expended  up  to  June  30,  181)3,  wa«  $67,910.67, 
resulting  in  the  building  of  two  piers,  the  north  pier  1,603  feet  and  the 
south  pier  2,151  feet  in  length,  the  latter  being  the  full  length  contem- 
plated by  the  approved  project  in  the  removal  of  405,356  cubic  yards  of 
material  and  minor  repairs.    Owing  to  the  narrowness  of  the  dredged 
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channel  and  the  soft  character  of  the  material  the  spring  freshets  have 
a  tendency  to  obliterate  in  places  the  dredging  of  previous  years. 

The  governing  depth  of  water  at  the  harbor  entrance  was  7J  feet, 
and  there  was  about  7  ieet  in  the  river  as  far  up  as  Spies'  mill,  a  dis- 
tance of  1),()()()  feet. 

In  April,  1S94,  the  depths  were  reduced  to  7  feet  and  6^  feet,  respec- 
tively. Dredging  in  June,  1894,  has  increased  the  depth  at  entrance 
to  10  feet.  Seventeen  thousand  and  forty-five  cubic  yards  of  material 
was  removed  <lnring  the  fiscal  year. 

During  tho  liacal  year  ending  June 30, 1894,  $1,534.85  was  expended. 

The  estimate  for  year  ending  June  30, 1896,  for  maintenance  of  chan- 
nel and  repairs  to  piers  is  $10,000. 

July  1,  1893,  balance  uiicxiKMnlod $3,089.33 

Juno  3U,  181^,  .-iiiioiint  ('xpciidcd  diiriug  fiscal  year 1,534.85 

July  1, 1894,  h!il:nio<5  unexpoudod 1,554.48 

July  1,  1894,  outstanding  liabiliticH 16. 18 

July  1,  1894,  balance  availalde 1,538.80 

Aninuut  ai>i)ri)i)riatc.d  by  act  of  August  17,  1894 3,000.00 

Amount  avuibiblc  for  iiscal  year  ending  Juno  30,  1895 4, 538. 30 


{Amount  (oatimated)  rctinired  for  completion  of  existing  project 79,000.00 
Amount  tbatcan  bo  ])rolitably  oxpendodin  iiscal  year  ending  Juno  30, 1896    10, 000.00 
Submitted  in  oom])liance  with  requirements  of  sections  2  of  river  nud 
harbor  aetn  of  18(>6  and  18(37  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)eiulix  J  .1  5.) 

0.  VniHaukvv  Harbor^  Wisconfiin. — The  original  depth  of  water  at  the 
month  of  Pensankoo  Kiver  was  2  feet,  increased  by  private  enterprise 
to  from  7  to  \)  IVet  for  a  width  of  30  feet. 

The  project  lor  the  iinprovonieut  of  this  harbor  was  adopted  in  1883, 
and  consisted  of  tlic-  construction  of  a  single  shib  i)ier  2,5()0  feet  long, 
in  continuation  of  tlie  pier  built  by  private  enterprise,  and  dredging  a 
channel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  aMionnt  expended  up  to  .June  30,  1803,  was  $13,03r>.(;4, 
resulting  in  tlie  construction  of  1,300  feet  of  the  proposed  extension  of 
the  pier,  and  the  dredging  of  5,008  cubic  yards  of  material,  making  a 
channel  2")  feet  wide  and  10  feet  deep. 

About  000  linear  feet  of  the  west  end  of  the  pier,  damaged  by  fire  in 
September,  ISiU,  was  repaired  in  October  and  November,  181)1. 

Tin*  last  survey,  made  in  Mav,  1800,  showed  the  governing  depth  to 
be  2.8  feet. 

Then*.  wer<'  no  ojH'rations  during  the  fiscal  year  ending  June  30,  1894. 

For  maint(Miance  of  the  piers  an  apiu'opriation  of  $1,000  is  re.coni- 
mended  for  >ear  ending  June  30,  1800. 

.Inly  1.  18!n.  l)Ml:m(('  iiM('\i)rn(l<-d $1,064.30 

Juuj'  lU),  1S!M,  a  moil  lit  cxpriHbMl  dnrinjr  fiscal  year 71.00 

July  1,  ISIM,  b.ilaiiro  uiicxpiMukMl    - 01)3.36 


I 


Ainoinit  (cstiiiiatrd)  rcciuhcd  for  coinplotioii  of  existing  projoct 35,  0(K).  00 

Amount  tliat  <aul)«']n-olital)ly  rxju'iidcd  in  fmcnly('ar<'U(liii>rJuno30, 189<>      1,  000.00 
Siil)miti<'d  in  ('om])]iaii(-o  witli  riMiiiirenu'iits  of  Hcctious  2  of  rivor  and 
harlior  act**  of  isfiCJ  and  1SG7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  ,1  0.) 

7.  (imn  llaij  JIarh(>i\  Wisronsi)}, — Before  the  improvement  of  this 
harbor  was  begun  the  channel  between  the  mouth  of  the  Fox  liiver 
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and  the  deep  water  in  Green  Bay  was  circuitous  and  narrow,  with  but 
6  feet  of  water  at  its  shoalest  point. 

The  project  of  improvement  was  adopt (»d  in  18GG,  and  subsequently 
modified  so  as  to  provide  increased  depth  in  1872  and  1874,  the  object 
being  to  provide  a  dredged  channel  200  feet  wide,  14  feet  dec^p,  and  13 
miles  long  in  place  of  the  natural  channel,  with  a  revetted  cut  across 
Grassy  Island. 

The  project  was  further  modified  in  1802  to  increase  the  deptii  of  tlic 
present  channel  to  IG  feet  and  extend  it  in  a  direct  line  through  the 
bar  off  Sable  Point,  making  its  total  length  1G,500  feet. 

The  act  of  Congress  of  »July  13,  1802,  appropriating  825,000  for 
improving  harbor  at  Green  I3ay,  Wis.,  i)rovi(led  'Hhat  $5,000  of  said 
sam  may,  in  the  discretion  of  the  Secretary  of  War,  be  expended  on 
the  Fox  Kiver,  below  De  Pere,  Wisconsin.-' 

To  accomplish  the  object  sought  by  the  foregoing  proviso,  a  project 
was  adopted  in  1892  for  the  improvement  of  the  i)re»ent  tortuous 
channel  by  straightening  it  in  places,  and  giving  it  a  least  width  of 
150  feet. 

There  was  expendeil,  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1803,  «301,(Ki9.97,  resulting  in  a  dredged  channel  10,000  feet  long, 
200 feet  wide,  and  14  feet  deep,  and  in  the  construction  of  1,.'^25  linear  feet 
of  revetment  of  the  sides  of  a  cut  through  (Jrassy  Island.  Work  on 
the  16-foot  channel  was  in  progress,  an<l  about  3,000  linear  feet  com- 
pleted for  a  width  of  100  feet. 

From  the  channel  of  the  Fox  River  between  Do  Pere  and  Gn^en  l>ay, 
41,575  cable  yards  of  material  was  removed,  resulting  in  a  channc^l 
way  14  feet  deep  and  145  feet  wide,  except  for  a  small  part  of  the  (lis 
tance. 

During  the  fiscal  year  ending  June  30, 1894,  i&20,440.07  was  expondeil, 
resulting  in  the  removal  of  84,704.4  cubic  yanls  of  material  from  the 
16-foot  channel,  and  extending  it  U)  a  total  length  of  10,200  feet. 
Kepairs  were  made  to  the  revetments,  and  a  survey  and  ma])  made 
extending  from  the  city  of  Green  Bay  to  the  mouth  of  Fox  River  for 
the  puqxjsc  of  establishing  dock  lines. 

The  channel  in  Fox  Kiver  below  De  Pere  was  c(nn])leted  to  the  full 
width  of  150  feet. 

The  estimate  for  year  ending  June  30,  18!K>,  to  complete  tlie  10  foot 
channel,  is  $46,915. 

July  1,  1893,  balaiKto  iiiicxpeiult'tl irlM,  rui'2.  53 

Jaue  30,  1894,  aiiKMiiit  expciidcil  (luring  fiscal  year 20.  149.  07 

July  1,  1894,  balance  uiiexpeudcd 1.  0S3.  10 

Amount  appropriated  by  act  of  August  17,  1894 25,  000.  (H) 

Amount  available  for  fiscal  year  (ending  Juno  80,  1^95 20.  ()S3.  40 

{AiDOiiut  (cstiraatcd)  required  for  comi)lrtioii  of  existing  project 4(5.  915.  00 
Aniountthatcanbeprofitably  expended  in  fiscal  year  ending. I  une30,1890    40,  915.00 
Submitted  in  complianco  with  reciuirements  oT  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai)pen(lix  J  J  7.) 

8.  sturgeon  Bay  and  Lake  Michigan  ^Ship  CanaL  WiscoiiKiv, — Tho 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  is  a  waterway  cnt  through 
the  neck  of  land  separating  Green  Bay  from  Lakci  jVIiehigan,  and  ('on- 
nects  Lake  Michigan  with  Sturgeon  Bay,  an  arm  of  (ir4»en  Bay,  about 
8  miles  long,  extending  eastward  into  tiie  peninsula  and  narrowing  it 
at  that  point. 
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The  canal  was  coustructed  by  the  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  and  Harbor  Company,  from  1872  to  1881,  from  the  pro- 
ceeds of  sale  of  200,000  acres  of  public  lands  granted  to  the  State  of 
Wisconsin  for  the  i)urpose  by  acts  of  Congress  of  April  10, 1866,  and 
March  1, 1872.  A  full  history  and  description  of  the  work  is  given  in 
rei)orts  contained  in  the  Annual  Keport,  Chief  of  Engineers,  1887, 
pages  2017  to  2037,  and  in  Ilouse  Ex.  Doc.  No.  100,  Forty-ninth  Con- 
gress, second  session. 

The  canal  aflbrds  a  considerable  shortening  of  distance  for  many 
vessels  over  the  natural  outlet  of  Green  Bay  into  Lake  Michigan  about 
50  miles  to  the  north,  admits  the  avoidance  of  the  dangers  of  the  initural 
route,  and  makes  Sturgeon  Bay  available  and  accessible  as  a  harbor  of 
refuge  for  vessels  on  Lake  Michigan. 

The  river  and  harbor  act  approved  July  13,  1802,  appropriated 
$8K8r>.'>  for  making  the  canal  free  to  commerce.  The  conditions  of  the 
act  being  fullilled,  the  property  was  purchased  from  the  company  and 
the  money  ai)propriated  therefor  paid  in  April,  1893,  and  the  Luited 
States  assumed  possession  of  the  canal  on  April  25,  1893. 

The  canal  is  an  open  cut,  without  locks  or  gates,  7,200  feet  lon^;  it 
is  100  feet  wide  at  the  water  surface,  about  05  feet  wide  at  l>ottom,  and 
13  feet  fleep.  Harbor  avoi ks  at  the  Lake  Michigan  entrance  have  been 
constructed  by  the  T'nitcd  States.  Dredging  has  been  done  in  c5on- 
tinuation  of  the  channel  0,100  feet  into  Sturgeon  Bay.  Tlie  banks  are 
only  i)artly  revetted;  8,437  feet  of  the  existing  revetments  requires 
extensive  repairs,  and  0,000  feet  remains  to  be  constructed. 

The  foregoing  is  a  description  of  the  Avork  and  its  condition  at  the 
close  of  th(*  fiscal  vcar  ending  June  30, 1893,  and  the  amount  expended 
by  the  United  States  Avas  ^'81,833. 

During  the  fiscal  year  ending  June  30,  1894,  there  being  no  funds 
available  for  enlargement  or  improvement  of  the  canal,  there  were  no 
expenditures  other  than  for  ojjerating  and  care  provided  for  by  indefi- 
nite apjuopriation,  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

The  existing  la'o.jeet  submitted  in  1893  provides  for  extending  the 
revetments  to  the  14-foot  contcmr  in  Sturgeon  IJay  and  widening  tliis 
portion  of  the  canal  to  100  feet,  at  an  estimated  cost  of  898,4r>(>.  An 
apiirojiriation  of  $20,000  was  madi*  for  this  work  by  the  river  and  harbor 
art  of  August  17,  181)4,  an<l  the  balance  of  the  estimate  ($78,450)  can 
be  i)rotitably  expended  during  tiscal  yenr  ending  June  30, 1890. 

Amount  ai)i>r()i)riati.'(l  by  act  uf  August  17,  1S04 $20,000.00 

Aiiiouiit  (cstiiiiated)  leciuirvd  for  completion  of  existing  project 78, 450.00 

Amount- tliat  can  lM>]>rotitablvcx]ien(U.>(lin  fiscal yearendin^.JunoSO,  1896    78,450.00 
Submitted  in  comidiance  with  requirements  of  Rcctionfl  2  of  river  nnd 
harbor  acts  of  INIG  and  1867  and  of  sundry  civH  act  of  March  3,  18U3. 

(See  Ap])en<lix  J  J  8.) 

9.  Opcratinij  and  care  of  Sturfffon  Bay  and  Lake  Michigan  Ship  Canal^ 
Wisconsin, — Under  the  continuous  ap])ropriation  for  operating  and  care 
of  canals  and  oilier  works  of  navigation,  37,744  cubic  yards  of  material 
were  ieiMo\  ed  for  maintenance  of  the  canal,  and  necessary  rei>airs  made 
to  the  r(»vetnients,  etc.,  pertaining  to  the  canal,  during  year  ending 
June  30,  18t)4. 

The  amount  expended  under  the  indefinite  (appropriation  provided 
by  secti(ni  4  of  the  river  and  harbor  act  of  July  5, 1884,  during  the  fiscal 
year  was  S  14,571).  11.  The  detailed  statement  appended  to  the  report 
of  the  local  engineer  oilicer  shows  the  items  of  expeuditore. 
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For  the  year  ending  June  30, 1895,  it  is  proposeil  to  maintain  existing 
works  by  such  dredging  and  repairs  as  may  be  necessary. 

(See  Appendix  J  J  9.) 

10.  Harbor  of  refiKje  at  eantern  entrance  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canalj  Wisconsin, — Before  the  construction  of  this  harbor 
was  undertaken  the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and 
Lsike  Michigan  Ship  Canal  was  entirely  unprotected  from  storms  rang- 
ing from  northeast  and  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  tliis  point  was 
adopted  in  1873  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart 
at  the  shore  line,  protecting  the  lake  entrance  of  the  canal,  and  con- 
verging so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  an 
area  ot  about  10  acres,  with  a  depth  of  at  least  16  feet. 

The  total  expenditure  at  this  harbor  up  to  June  30,  1893,  was 
$169,617.96,  resulting  in  the  compilation  of  the  piers  as  projected,  and 
in  a  dredged  channel  16  feet  deep  and  120  feet  wide  from  the  16-foot 
contour  in  Lake  Michigan  to  the  canal  entrance.  The  channel  had 
been  reduced  at  that  date  by  shoaling  to  a  depth  of  14.3  feet. 

During  the  fiscal  year  ending  June  30,  1894,  $1,803.04  was  expended 
for  repairs  to  the  piers,  guide  piling,  and  dredging  plant.  The  channel 
bad  become  reduced  in  depth  to  13  feet;  it  was  restored  to  16  feet  for 
a  width  of  120  feet  by  the  removal  of  14,260  cubic  yards  of  material. 

The  estimate  for  the  year  ending  June  30,  1896,  is  87,000  for  mainte- 
nance of  channel  and  piers. 

July  1, 1893,  balance  unexpended $3, 56K  54 

June  dOf  1894,  amount  expended  during  fiscal  year 1, 803. 64 

July  1,  1894,  balance  nuexpeuded 1, 760. 90 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

AmouDt  available  for  fiscal  vear  ending  Juno  30,  1895 6, 760. 90 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896      7, 000. 00 
<?  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  10.) 

IJ.  Ahnapee  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  River  was 
only  about  2  feet. 

The  project  of  improvement,  adopted  in  1875  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a 
200-foot  entrance  between  the  pier  heads. 

The  total  amount  expended  up  to  June  30,  1893,  was  $166,908.10, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,102  feet  long 
and  the  south  one  1,125  feet;  in  the  removal  of  30,528  cubic  yards  of 
ixK'k  and  137,893  cubic  yards  of  sand  and  gravel,  and  in  placing  a 
double  row  of  sheet  piling  along  352  feet  of  the  north  pier  and  620  feet  of 
the  soutli  pier.    The  rock  was  used  for  refilling  and  riprapping  the  piers. 

The  depth  of  watvr  at  the  entrance  was  10  feet,  and  11  feet  at  the 
shore  ends  of  the  piers. 

Of  the  area  from  Avliich  rock  had  been  excavated,  one  third  had  the 
required  depth  of  12  feet,  the  remaining  two-thirds  an  average  depth 
of  about  9  feet. 
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Dnvin;^:  the  fiscal  year  ending  June  30,  1894,  $4,077.73  was  expended. 
Tlie  main  and  detached  piers  were  connected  by  the  coustructiou  of 
122r)J)  linear  feet  of  gnide  piling,  and  minor  repairs  were  made  to  the 
north  pier. 

Soundings  taken  in  April,  1804,  showed  a  depth  of  water  at  the 
entrance  of  from  J.*>  to  IG  feet,  and  at  the  shore  ends  of  the  harbor  piers 
abont  10^  iei^t. 

The  estimate  for  year  ending  June  30,  180G,  to  complete  the  pier 
extension,  rock  removal,  and  dredging,  and  to  renew  decayed  sui>er- 
strnctnre,  is  $1.">,000. 

July  1,  1893,  biilanco  nncx])<MuUHl $6,311.90 

June  3i),  18iJl,  aiiiouiit  cxpeiiilcd  (luring  liscal  year 4,077.73 

July  1,  189 J,  balanco  unoxpen<leil 2,  234.17 

Amount  appropriated  1)y  art  of  August  17,  1894 5,000.00 


Amount  available  for  fiscal  year  ending  June  oO,  I8;)5 7,  231. 17 

rAniount  (ostimnto.(l)  required  for  eompletion  of  oxistinj;  projoet lj>.  0'X).00 

J  Amount that<'anl)eprolitab]yoxpeudc<l  in  iiHcalycarendingJiino30y  1896     15,  000.00 
I  Submitted  in  <'onipliane(i  with  reciuiremonts  of  Heetioni«  2  of  river  ami 
[     harl>or  arts  of  18G13  and  isiiT  and  of  sundry  eivil  act  of  March  3, 1893. 

(See  Appendix  J  J  11.) 

7^.  Ketrannce  IJurhor^  Wisconsin. — The  natnral  ebannel  to  thi.s  har- 
bor Avas  throngh  th(».  Kewaunee,  Kiver.  The  river  month  was  not  more 
than  1*0  feet  wi<le,  with  a  depth  of  about  2  feet  at  its  shonlest  point, 
and  was  obstructted  by  submerged  bowlders. 

The  i)rojeet  onmprovenient  was  adopted  in  18S1.  Its  design  was  to 
cut  jb  channel  14  feet  deej)  through  a  neek  of  land  between  the  river 
and  the  lake  at  a.  ])()int  about  ii,()00  feet  south  of  the  river  mouth,  and 
to  eontinui*.  this  (jhaniiel  to  deep  water  in  the  lake  by  the  (lonstriietion 
of  two  i»arallel  i)iers,200f*eet  apart,  extending;-  from  eaeh  sideof  tho,  cuit 
lakeward  to  the  IS-foot  contour. 

The  total  amountexpended  on  this  havb  >r  up  to  the  close  of  the  fiscal 
year  endin*jf  Junt*.  ;^0,  18IK3,  was  $81,0:51.4'.),  in  addition  to  which  the 
local  harbor  (;oninnssioners  had  exiiended  $8,042.72.  \t  that  time 
i,2r)0  f(»et  of  the  north  pier  and  1,17.")  feet  of  the  south  pier  hatl  been 
eonstrueted,  and  there  was  a  governing  <lei)th  in  the  entrance  channel 
of  abont  I'^  feet,  with  least  width  of  50  feet. 

During  theiiseal  year  ending  June  30, 1804,  $2),.*J74.60  was  expended. 
Each  pi(»r  was  extendcid  250  feet,  piers  repaired,  and  22,423  cubic  yards 
of  material  leinoved  by  drcd;j:in!L!:.  The  channel  formed  was  120  feet 
wide  antl  11  feet  tleep. 

^Diindings  taken  in  Ai)ril,  1804,  showed  a  channel  of  navigable  width 
with  a  depth  of  13.(»  feet. 

Vi)v  the  year  ending  June  30,  180r»,  tin*  estimate  is  $06,943.2S,  to  be 
expended  chietly  for  pier  extension. 

July  1.  1S<k;.  balanro  inH'X]>en<l««l $23,949.00 

.luiu'  !><),  iSiM.  amount  fxpcndtMl  dnriiiL^  lineal  year 23,374.00 

•July  1, 1804.  halaiu-o  uiHjxjuiHlrd 575.00 

AiiKMiut  a|)propriat<Ml  hy  art  ol*  Au;::iist  17.  1891 20,000.00 

Ammiiit  availahlo  for  W-^m]  y<':ir  riMlinj^  .Iuin»  HO,  1895 20,575.00 

Anioiiiu.  (cstiiitatiMl)  rc'iuinMl  ibr  (-oinjiiction  of  existing  project 66,043.28 

Ainoiint  tiial  can  lM>])rotit:i1>]y  cxpcndod  iitiiscalycartMidinir  June 30, 1896     66^943.28 
Siibinittcd  ill  r<>in]»iiau('f  witli  n'quireincMt.s  ol'  sections  2  of  rivur  and 
liarliDi'  acts  of  isi)?;  and  lSiJ7  and  of  sundry  civil  act  of  Marcli  3, 1893. 

(See  Appendix  J  J  12.) 
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13.  Tico  Rivers  Harhor^  Wisconsin. — Previous  to  the  improvement 
of  tliis  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by 
but  2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  Avidtli  and  not  less  than  12  feet  deep,  to 
be  accomplished  by  the* construction  of  two  piers,  extending  from  the 
mouth  of  Two  Rivers  lakeward  to  the  IS- foot  contour  in  Lake  Michi- 
gan, and  dredging  a  channel  between  them. 

Tlie  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
3C),  1893,  was  $::()i,487.71,  which  was  expended  in  the  construction  of 
two  2)arallel  piers,  the  north  and  south  pier  being  1,810  and  1,710  feet 
long  respectively,  in  dredging,  and  in  repairs  to  the  piers.  Dredging 
to  restore  the  channel  120  feet  wide  and  12  feet  deep  was  in  progress, 
and  over  one  half  of  the  desired  width  obtained. 

During  the  fiscal  year  ending  June  30, 1801:,  $1,461.36  was  expended. 
Dredging  was  (continued  to  July  31,  1893.  Eleven  thousand  seven 
hundred  and  sixty-five  cubic  yards  of  material  was  removed,  and  the 
channel  completed  to  a  width  of  120  feet.  Minor  repairs  were  also 
made  to  the  piers,  sheet  piling,  and  sand  fences. 

Soundings  taken  in  April,  1894,  indicated  considerable  shoaling  in 
the  channel,  it  being  but  11  feet  deep  and  60  feet  wide. 

Estimate  for  year  ending  June  30,  1894,  for  maintenance  and  repairs 
is  $18,800. 

July  1,  1893,  balance  unexpended $2,012.29 

Jnno  30,  1894,  amount  expended  during  fiscal  year 1,  461. 36 

Jnly  1, 1894,  lialnnco  unexpended 550.  93 

Amoant  appropriated  by  act  of  August  17,  1894 3,  OlX).  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 3,  550.  93 

{Amount  (estimated)  reciuired  for  completion  of  existing  project 56, 088. 80 
Apiount  thntcan  be])rolital)ly  expended  in  fiscal  year  ending, June  30,1896     18,  800. 00 
&iibmitte<l  in  compliance  Avith  requirements  of  nections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Ai)pendix  J  J  13.) 

IL  Manitowoc  Harbor^  ^ViHconsin, — Previous  to  the  iin])rovement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  point  over  the 
bar  at  the  mouth  of  the  Manitowoc  liiver. 

The  original  i)rojeet,  adopted  in  1852,  provided  for  the  construction  of 
two  parallel  piers,  220  feetaimrt,  extending  Irom  the  mouth  of  the  river 
to  the  12-foot  contour  in  Lake  Michigan.  In  18S1  this  was  modified  so 
as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  depth  of  18J 
feet  and  dredging  to  not  less  than  14  leet. 

A  supplementary  i)roject,  for  the  eonstruc^tion  of  an  exterior  break- 
water 40()  feet  long,  to  cost  §40,(K)(),  and  alford  protection  from  north- 
east storms,  was  submitted  in  181)1,  and  an  approiniation  made  in 
1892  to  begin  the  work,  but  it  was  not  considered  advisable  to  com- 
mence it  until  suth(;ient  funds  were  i)rovided  to  conqdete  it. 

The  total  amount  expended  up  to  June  30,  1893,  was  8309,388.57, 
residting  in  the  construction  of  two  piers,  the  north  one  1,970  feet  and 
the  south  one  1,900  feet  long,  228  feet  apart  at  the  shore  line  and  250 
f<?et  at  the  outer  ends,  rene\val  of  superstructure  of  piers,  and  in  the 
removal  of  201,004  cubic  yards  of  material  by  dredging. 

The  channel  had  a  navigable  depth  of  14.7  feet. 

During  the  fiscal  year  ending  June  30,  1894,  83,788.10  was  expended 
in  rebuilding  592  linear  feet  of  the  south  pier  above  the  water  line  and 
in  minor  repairs  to  jjiers  and  dredging  plant. 
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April  1,  1894,  soimdiiigs  showed  tlie  depth  at  entrance  to  be  from 
16i  to  17  feet,  but  the  governing  depth  between  the  i)ier»  was  reduced 
to  "14  feet. 

In  addition  to  funds  appropriated  in  1892  for  eonstruction  of  break- 
water, and  now  avaihible,  the  estimated  amount  recpiired  for  year  end- 
ing June  oO,  189(J,  to  complete  and  maintain  tlie  works  is  85,000. 

July  1,  l^l«,  Imlante  uuexpeiulcd $2t>, (551. 93 

Juuu  30, 1}SU4,  amount  exix'udetl  during;  li&cal  year «^,  788. 10 

July  1.181H,  baljuuMj  uut^xpeutlod 2*J,  8()S.  »3 

Aiuouut  approjiriatod  by  ai't  of  Au|^u8fc  17, 181)4 20,000.00 

Amount  available  tor  iiscal  your  ending  June  30,  1895 42,  863.  83 


'Amount  (fstimatt'd)  n»<|uinMl  for  completion  of  cxisthifj  project 5,000.00 

Amount  that  can  be  profitably  expended  in  tiseal  year  ondinjji  June 80, 1896      5,  000.  00 
Submitted  in  i-oui])Iiance  with  re(|uirements  of  Rcctions  2  of  river  and 
harbor  acts  of  1S()<>  and  18(57  and  of  Bun<lry  civil  act  of  March  3, 1893. 

(See  Appemlix  J  J  J 4.) 

/>.  iShchoi/f/an  Ifarhor,  Wisconahi, — Previous  to  the  improvement  of 
tins  harbor  the  natural  channel  had  a  depth  not  exceeding  4  teet  on  the 
bar  at  the  entrance  of  tlie  river. 

Tlie  orio:inal  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  a  TJ-foot  channel 
entrance  to  tin*  nioutli  of  the  Sheboygan  Kiver.  This  was  luodilied  in 
1S73  so  as  to  seen  re  a  deeper  channel  by  further  pier  extension  and 
drcdgin<^.  r>oth  luojccts  Avero  comi)leted  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  10  feet 
between  the  piers.  Tliis  was  further  modified  in  1881,  the  present  proj- 
ect having  for  its  object  to  deepen  the  channel  still  further,  by  extend- 
ing the  piers  to  thei'O-foot  contcmr  in  the  lake  and  dredging  to  a  depth 
of  18  feet  between  their  outer  ends,  the  depth  decreasing  to  14  fe^rt  at 
the  shore  iinc. 

The  total  expenditnre  up  to  June  30,  1893,  amounted  to  $325,077.39, 
resulting  in  the  construction  of  a  north  tind  a  south  i>ier  2,270  and 
2,387  tet»t  long,  respectively,  and  tlie  removal  by  dredging  of  280,038 
cubic  yards  of  material.    The  channel  had  a  depth  of  16  feet. 

During  the  fiscal  year  ending  June  30, 1804,  $15,861.12  was  expended. 
Kacli  pier  was  extended  100  linear  feet  and  minor  repairs  were  nmdc  to 
the  piers. 

Tlie  channel  decreased  in  depth  about  0.4  feet,  the  governing  depth 
Mai'ch  2S,  ISOl,  being  15.(i  feet. 

The  north  pier  is  now  2,370  feet  long  and  the  south  pier  2,487  feet 
h)ng. 

The  estimate  for  year  ending  June  30,  1896,  for  completion  of  exist- 
ing ])rojc(t,  inchidiilg  >'01,900  for  nniinteiiance  and  repairs,  is  $81^900. 

,Iuly  1,  IMK?,  l)alan«'0  uncxiM-ntled $18,371.52 

June  .'JO.  isijl,  auKtunl  cxiK'ndcd  during  fiscal  year 15,861. 12 

July  1,  1S9I.  halanro  unrxpond<Ml 2,510.40 

AuKUuit  ap)»ro]iriat<'d  by  act  urAu<rust  17,  iSiU ^,000.00 

Aniount  M\ail:il)!<'  for  lis«*al  year  t'n«liug  .luuc  l?0,  180.") 27,510.40 


[Aniounr  (fstini:it(^d)  n'(|uinMi  tor  i'oni])lotion  of  existing  pnijc'Ot 81,900.00 

J  Amount  tii.-it  <'aulK>])rntilal)ly  cxpcndt'din  (is<al  year  ending  June  30, 1896    81,900.00 
j  Sulnnith'il  in  <M)ni]>li;inr(*  with  n*([:;ir<'inrnts  of  srctiouH  2  of  river  aiid 
[     liaihtu-  acts  of  \f<()*\  and  IHVu  and  of  sundry  civil  act  of  March  3, 1893. 

({See  Appendix  J  J  15.) 
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16.  Port  Wanhingion  Harbor^  Wisconsin. — The  natural  channel  at 
tbe  mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point 
liatl  a  depth  of  but  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869,  and  provided  for  two  parallel  piers,  extending  to  JO  feet  of 
water  in  Lake  Michigan,  and  the  excavation  of  an  interior  basin.  This 
plan  was  modified  in  1870  and  again  in  LS76,  and  now  provides  for  the 
excavation  of  two  interior  basins,  with  a  combined  area  of  5J  acres, 
with  »  depth  of  Iti  feet,  and  a  channel  of  the  same  depth  connecting  the 
basins  with  the  lake. 

The  total  expenditure  up  to  June  30,  1893,  was  $183,751.05,  and 
resulted  in  the  constru  tion  of  a  north  and  south  pier  920  and  1,226 
feel  long,  respectively,  with  400  feet  of  revetment  along  the  north  bank 
of  the  river,  extending  to  the  inner  end  of  the  south  pier;  in  the  for- 
mation of  two  interior  dredged  basins  of  2J  and  3  acres  respectively. 
The  north  basin  had  a  depth  of  12  feet  over  nearly  its  entire  area,  and 
a  narrow  channel  12  feet  in  depth  from  abreast  the  inner  end  of  the 
DO!  th  ]ner  to  the  upper  end  of  the  west  basin,  although  the  average 
depth  did  not  exceed  8  feet. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1894,  $63 
for  minor  repairs  to  piers. 

Soundings  taken  in  March,  1894,  indicated  a  ruling  depth  of  water 
in  the  entrance  channel  of  10  feet. 

Tlie  est i unite  for  year  ending  June  30, 1890,  is  $12,000,  for  restoration 
and  maintenance  oif*  channel  and  repairs  to  piers. 

July  1,  1893,  balance  unexpended $285. 45 

J  uue  30,  1894,  amount  expended  during  fiscal  year 63. 00 

July  1,  1894,  balance  unexpended 222. 45 

Amount  appropriated  by  act  of  August  17,  1894 5,  000. 00 

Ainonut  available  for  fiscal  year  ending  June  30,  1895 5, 222.  45 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    12, 000. 00 
<  Submitted  in  compliance  with  reciuirements  of  sections  1  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  10.) 

17.  Harbor  of  refuge  at  MilwauJcee  Bay^  Wisconsin. — The  project  for 
the  work  was  approved  in  1881,  and  contemplated  the  formation  of  an 
artificial  harbor,  inclosing  a  portion  of  Lake  Michigan  forming  Milwau- 
kee Bay,  within  a  breakwater  of  crib  work  ui)on  a  stone  foundation. 
This  barbor  will  furnish  417  acres  of  safe  mooring  ground  beyond  the 
18-foot  contour  and  about  twice  this  area  beyond  the  12-foot  contour. 

The  actual  length  of  the  breakwater  when  completed  will  be  7,250 
feet. 

Work  began  in  1881 ,  and  up  to  June  30, 1893,  there  had  been  expended 
8480,71 7.(»2,  resulting  in  the  completion  of  4,150  running  feet  of  sub- 
structure and  3,850  feet  of  superstructure. 

Dnring  the  fiscal  year  ending  June  30,  1894,  one  100-foot  crib  wa« 
sunk  in  the  gap  left  by  the  overthrow  of  two  adjoining  50-foot  cribs, 
400  linear  feet  of  new  superstructure  was  constructed,  1,500  linear  feet 
of  old  superstructure  badly  damaged  by  the  storm  of  April,  1893,  was 
rebuilt,  and  the  outer  arm,  1,950  feet  in  length,  was  reenforced  by  stone 
thrown  in  against  both  lake  and  harbor  sides.  The  amount  expended 
for  the  above  work  and  for  light-ship  at  south  end  of  breakwater  dur- 
ing the  fiscal  year  was  •*?81,02().34. 

The  length  of  the  substructure  (crib  and  stone  foundation)  is  now 
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4,250  feet,  aiul  of  the  superstructure  4,150  feet,  leaving  3,000  feet  of 
substiiuture  iind  3,100  feet  of  superstructure  to  be  coustructed  to  com- 
plete the  work. 

The  h:n  hor  is  now  used  to  a  considerable  extent  as  a  shelter  from 
easterly  nn<l  northeasterly  storms,  and  its  value  will  rapidly  increaso 
as  the  breakwater  is  extended. 

The  estimate  for  the  year  ending  June  30,  189G,  for  continuing  the 
project  is  $188,737.91. 

.July  1, 1893,  balance  iinoxpon<lc<l $85,544.47 

.liiii*;  30, 18[)l,  amount  t'XX)eu<lo(l  duriiig  iiscal  year 81,  626.34 

July  1, 1«94,  balance  unexpended 3,918.13 

Amount  a j)i»voiniated  by  act  of  August  17, 1894 45, 0(X). 00 

Amount  availabb*  for  fiscal  year  ending  June  30, 1895 48,918.13 

{Amount  (estimated)  required  for  completion  of  existing  project 188,737.91 
Amount  thatcan  be  profitably  expended  in  fiscal  year  en<lingJune30, 1896  188,737.91 
iSubniitted  in  compliance  with  re(iuiremcnt8  of  sections  '2  of  river  and 
harbor  acts  of  180G  ami  1S(57  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  17.) 

i.*?.  MiJfranlx'ec  JJarhor^  Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  tln^  IMihvaukee  River  was  not  more  than  3i  feet. 

The  orij»'inal  ])roJe(t  was  adopted  in  1852,  and  was  directed  to  secur- 
ing 12  feet  of  water  at  the  entrance  to  the  river  and  to  protecting  the 
channel  by  parallel  piers.  In  18G8tliis  was  modified  so  as  to  secure  a 
channel  18  feet  deep  by  extending  the  piers  000  feet  and  dredging. 
The  project  has  been  completed,  and  consequently  the  only  expendi- 
tures now  demanded  are  for  the  maintenance  of  the  piers  by  timely 
repairs  and  of  the  <leptli  of  the  channel  by  dredging. 

Up  to  the  close  of  the  fiscal  vear  ending  June  30,  1893,  there  bad 
been  expende<l  on  this  harbor  §331, S9(».(K),  in  addition  to  8321, :J55.(>« 
expended  by  th(^  lity  of  IMihvaukeee,  resulting  in  the  completion  of  the 
modified  pioject.  of  1S(;8. 

I)nrin;»  the  fiscal  year  ending  June  30,  1894,  80,870.55  has  been 
exi)eiided  in  taking  soundings  and  in  repairs. 

^onndin.us  tak<Mi  in  ^larcli,  1891,  show  that  between  the  i)iers  there 
is  a.  channel  100  feet  wide  and  slightly  more  than  10  feet  deep. 

Tlie  estimate  for  the  year  ending  June  30,  1890,  for  repairs  to  i)iers 
and  i'or  dredging  is  820,000. 

July  1,  ISO:'.,  liabnicc  unoxi)cn<bMl $7,529.27 

June  .';o,  IStM,  amount  cxj»cn<Ui;l  during  Iiscal  year 6,870.55 

.Inly  1,  IS'M.  haljincc  unexpended Ck>8.  72 

AuMniut  a})pr(»j>rijitrd  hy  a<'t  of  August  17,  lSi4 7,000.00 

Anu»uut  available  for  lisral  year  cndin;;  June  SO,  1^95 7,658.72 

i  Amount  th:it  can  bcprotitalily  cx]>cndcd  in  Iiscal  yea  rending. Tunc  30, 1896    20,000.00 
•  SMliiMitt«'(l  in  compliance  with  recinirements  of  sccliouH  2  of  river  and 
f      liarlior  acts  of  ISGO  and  iSii?  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appenclix  J  J  1>>,) 

J!'.  Ixaclue  Jlftrhor^  Wisconsin, — The  entrance  to  this  harbor  origi- 
nally varied  in  depth  from  absolute  <losure  after  fc*torius  to  about  Cfect. 

Tlie  original  ])roject  was  ado])ted  in  IS  12  or  1843,  and  contemplated 
a  channel  12  feet  deep.  In  1800  the  project  was  moditied  to  provide  a 
channel  15  feet  deep. 
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The  project  was  further  modified  in  1889,  providing  for  300  feet  exten- 
sion to  the  north  pier,  500  feet  to  the  south  pier,  and  an  increase  of 
channel  depth  of  water  to  16  feet. 

There  had  been  expended  up  to  June  30,  1893,  $265,909.21  in  the 
constrncticni  of  a  north  and  south  pier  1,460  and  1,270  feet  long,  respec- 
tively, and  in  dredging  the  channel  to  16  feet  depth  of  water. 

The  work  done  during  the  fiscal  year  ending  June  30,  1894,  con- 
sisted in  extending  the  north  pier  150  feet  and  the  south  pier  100  feet,  in 
repairing  the  (old)  end  of  the  north  pier  damaged  by  collision,  and  in 
dredging  a  channel  between  the  piers  60  feet  wide  and  14J  deep.  The 
amount  expended  on  the  above  work  during  the  fiscal  year  was 
$23,751.34.  To  complete  the  pier  extension  contemplated  by  tlie  modi- 
fied project  of  1889  there  remain  to  be  constructed  150  linear  feet  of 
Dorth  i)ier  and  200  linear  feet  of  south  pier. 

The  c(mstant  shoaling  of  the  entrance  to  this  harbor  shows  that  until 
these  pier  extensions  are  finished  it  will  be  impossible  to  secure  a  per- 
manent channel  of  the  projected  depth.  About  1,100  feet  of  the  su])er- 
structure  of  the  piers  should  be  rebuilt. 

The  estimate  for  the  year  ending  June  30,  1896,  for  completing  pres- 
ent project,  including  $17,000  for  repairs  to  piers  and  for  dredging,  is 
$36,500. 

July  1»  1893,  balnnco  nnoxpended '. $23, 815. 79 

June  30,  1894,  aiiiouut  expended  duriug  fiscal  year ^    23,  751. 34 

July  1,  1894,  balance  unexpended 64.45 

Aiuonut  appropriated  by  att  of  August  17, 1894 ". 20, 000. 00 

Amount  available  for  fiscal  year  cndinij  June  30,  1895 20,064.45 

{Amount  (estimated)  required  for  completion  of  existing  project 19,500.00 
Amount  0'stiniate<l)  requirecl  for  repairs  and  maintenance 17,000.00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1896    36,500.00 
8ubniittc4l  in  coni]>iianee  witli  rt^ciuirements  of  sections  2  of  river  and 
harbt^r  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcb  3, 1893. 

(See  Appendix  J  J  19.) 

^0,  Keuonha  Harhor,  Wisconsin, — The  original  depth  of  water  at  the 
mouth  of  Pike  Creek  varied  from  nothing  to  3  feet. 

The  original  ])lan  of  improvement  was  adopted  in  1S512,  and  was 
diretJted  to  securing  a  channel  12  feet  deep  by  constructing  parallel 
piers  and  dredging  between  them.  This  plan  was  modified  in  1800  so  as 
to  secure  15  feet  of  water  by  extending  the  piers  and  dredging  deeper. 

A  further  modification  of  the  prqjecjt  was  made  in  1<S89,  providing 
for  tlni  extensicm  of  the  north  pier  300  and  the  south  pier  (JOO  feet. 

The  amount  expended  upon  this  harbor  up  to  June  30, 1893,  resulted 
in  the  construction  of  two  piers,  north  and  south,  1,000  and  950  feet  in 
length,  resj)ectively,  150  feet  apart,  with  a  channel  of  varying  depth. 
Ill  1875  and  1870  tiie  channel  was  dredged  to  15  leet,  but  subsequent 
appropriations  sufficed  only  to  maintain  a  channel  of  about  12  feet. 
An  area  of  about  3  acres  was  also  dredged  in  the  inner  harbor  to  a 
depth  of  14  feet. 

The  work  done  during  the  fiscal  year  ending  June  30, 1891,  consisted 
in  extending  the  north  pier  100  feet  and  the  south  pier  50.  The  amount 
expended  on  this  work  was  $14,814.44.  To  complete  the  i)ier  exten- 
sion contemplated  by  the  modified  project  of  1889  there  remain  to  be 
constructed  200  linear  feet  of  north  pier  and  400  linear  feet  of  south 
pier.  The  present  channel  between  the  piers  and  through  the  bar 
between  the  pier  heads  carries  only  13  feet,  and  until  the  piers  are 
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exteiHl(»d  as  coiitemplatod  in  the  project  it  will  be  impossible  to  main- 
tain 11  channel  of  the  projected  depth  (15  feet).  It  is  proposed  to  dredge 
at  once  abont  4,000  cubi<-  yards  of  material  to  secure  a  channel  60  feet 
wide  and  14i  feet  deep. 

The  estimate  for  the  year  ending  June  '^0,  1800,  for  completing  pres- 
ent project,  including  }?20,000  for  repairs  to  piers  and  for  dredging,  is 
$5i.r;00. 

July  1, 181»3,  balaiKM*  uncxpi'iided ^15, 848. 44 

Juuo  30,  IHD-i,  ainouiit  oxpontU^d  (liiriii|^  tiBcat  yoar 14,814.44 

July  1, 1801,  balauco  uiiex]ion(l(Ml 1,034.00 

Auioniit  api)r<>prijited  Ly  art  of  August  17, 1894 15,000.00 

Aniouut  availa)>lt^  tV>r  liscal  yt-ar  ending  June  30, 181)5 16,034.00 


Amount  (estimated)  vr(|uir(»d  for  completion  of  existing  project 34,  500.  00 

Amount  (estimated)  required  for  repairs  and  maintenanee 20,000.00 

V  Amount thatean  l»e])rolital>lyexpendedinlisealyeareudinp:June30, 18H6    54,500.00 
[  JSulnnitted  in  compliancf  with  requirements  of  sectioDS  *J  of  river  and 
I     Larljor  aetn  of  l^m  and  1867  and  of  sundry  civil  act  of  Mareh  3, 181)3. 

(See  Appendix  J  J  20.) 

J2J.  Wauk€(f4t7i  Ilarhor^  lUinoifi. — Previous  to  the  improvement  there 
was  no  navigable  channel  or  natural  harbor  at  this  place,  the  adopted 
project  contemplating  the  constrncticmof  an  artificial  harbor. 

A  project  was  adopted  in  1852  which  provided  for  the  construction  of 
a  breakwater  ])aiallel  to  the  shore  in  20  feet  of  water.  One  crib  was 
placed  in  position,  but  was  carried  away  by  a  storm. 

The  present  project  Avas  adoi)ted  in  18S0,  and  provides  for  the  con- 
struction of  an  exterior  basin  of  suflicient  capacity  for  local  trade,  by 
inch)sin^  a  portion  of  Lake  ^Michigan  with  pile  piers,  the  entrance 
channel  between  the  piers  and  the  inclosed  area  to  be  dredged  to  12 
feet. 

There  hasbeen  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30,  181>3,  814«s,15o.20,  resulting  in  the  construction  of 
L',87S.5  feet  of  pile  pier  and  the  removal  of  140,880.0  cubic  yards  of 
material  from  the  entrance  channel  and  basin. 

The  work  done  during  the  liscal  year  ending  June  30, 1894,  consisted 
in  exten<ling  th(»  north  juer  2l(>  feet  and  the  south  pier  100  feet.  The 
amount  expended  for  this  work  and  f<.r  care  of  harbor  and  property 
during  the  fiscal  year  was  *22.1M)l.r)7. 

The  north  pier  is  ctmipleted;  the  south  pier  lacks  238  feet  of  the  pro- 
jected length.  Soundings  taken  in  April,  1804,  show  the  depth  in  the 
basin  and  channel  to  be  10  i'^itX, 

The  estimat**  for  the  year  ending  .June  30,  1800,  for  completing  pres- 
ent project,  dredging  channel  and  basin,  and  repairing  piers,  is  $41,000. 

•Inly  1 .  ISlKi.  halanre  unexveuded $26,  844.  gO 

Jniie{iO,  ISJM,  anionnt  expended  during  liscal  year 22,961.57 

.Inly  1,  1S!>I.  b.Mljince  niiexi»eTidi'd 3,888.23 

AnH)nntai)jno]niated  by  act  of  August  17,  ISIU -     20,000.00 

Amount  available  for  lisral  year  ending  .hinelSO,  lSiK> 28,883.23 

AnioiMit  (estiniat<*d)  re<|uin'd  for  conipb'tion  nfexistin,!;  project 41,000.00 

Amount  tbat  <an  be  ])rofit  ably  expended  ill  liseal  year  endin;>:  Juno  30, 1896    41,000.00 
Submitted    in  conijdi.'inee   witb  vequirements  of  seetions  2  of  river  and 
harbor  aets  nf  INHI  and  \Hu  and  of  sundry  civil  act  of  March  3,  1898. 

(See  Appendix  J  .1  21.) 
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22,  Fox  RiveTy  Wisconsin. — The  works  for  tlie  improvement  of  the 
Fox  River  were  purchased  by  the  United  States  from  the  Green  Bay 
^nd  Mississippi  Canal  Company  in  1872.  With  the  exception  of  1 
stone  lock  they  were  all  temporary  structures,  and  were  in  bad  condi- 
tion. There  was  no  low-water  navigation  on  the  Upper  Fox,  and  on 
the  Lower  Fox  navigation  was  uncertain. 

The  adopted  i)roject  for  the  improvement  of  the  Fox  River  contem- 
plated the  replacing  of  the  temporary  structures  with  permanent  works, 
the  construction  of  5  additional  locks  on  the  ui)per  river,  and  widening 
and  deepening  the  channels  tliroiighout  the  river  and  canals  to  6  feet 
de])tb  and  100  feet  width.  The  estimate  for  both  rivers  made  in  1S74 
and  187C,  was  $3,745,063. 

The  work  is  now  carried  on  under  the  project  of  a  Board  of  Engi: 
ueers  submitted  September  17, 1884,  published  in  the  Annual  Rejmrt  of 
the  Chief  of  Engineers  for  1885,  approved  by  the  Secretary  of  War 
December  10,  1^5,  as  further  modified  by  authority  of  the  Chief  of 
Engineers  May  14,  1886. 

The  project  provides  for  the  renovation  of  11  old  locks,  the  deepening 
and  widening  of  the  channel  of  the  Fox  River  from  Montello  to  Green 
Bay  to  6  feet  depth  and  100  feet  width,  and  that  from  Portiige  to  Mon- 
tello 4  feet  of  water  at  low  water  be  maintained.  The  estimate  for 
this  was  $602,000. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867 
up  to  the  close  of  the  fiscal  year  ending  June  30,  1803,  including 
$145,000  paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for 
works  of  improvement  under  act  of  June  10, 1872,  was  $2,665,000,  and 
under  modified  project  for  the  Fox  River,  $315,747.53,  making  a  total  of 
$2,980,747.53. 

The  result  of  the  expenditure  upon  the  Fox  River  was :  The  construc- 
tion of  14  new  locks  of  stone;  16  dams,  3  of  which  are  temporary;  12 
cut-oflfs;  a  head  wall  and  feeder  at  the  old  first  lock  at  Appleton;  a 
wing  dam  of  brush  and  stone  for  shore  i>rotection  to  the  Portage  Levee; 
guard  gates  at  head  of  Kaukauna  Canal;  rebuilding  canal  banks  at 
Kaukauna;  a  channel  75  feet  wide  and  450  feet  hmg  by  blasting  and 
dredging  the  rock  bar  below  DePere  lock  to  from  4  to  12  inches  below 
the  top  of  the  lower  miter  sill ;  channel  below  DePere  excavated  to  12J 
feet  depth  for  a  width  of  from  50  to  60  feet ;  deepened  channels  at  mouth 
of  Fond  du  Lac  River;  Keenah  Channel;  Fox  River  at  head  of  Lake 
Butte  des  Morts;  Grignon  Rapids;  below  Little  Chute  and  Rapide 
Croi'he  locks;  and  in  the  canals  and  Upper  Fox  River. 

If  it  were  not  for  the  millers  at  Meuasha  and  Kaukauna  drawing  the 
water  down  below  the  crests  of  the  dams,  boats  drawing  full  6  feet 
could  have  run  at  any  time  daring  the  season  of  navigation  from  Osh- 
kosh  to  (xreen  Bay.  At  Menasha  the  water  stood  below  the  crest  of 
the  dam  from  the  middle  of  July,  1803,  continuously  to  the  early  i)art 
of  April,  1894,  and  at  times  it  was  as  much  as  1^  feet  below.  At  Kau- 
kauna there  were  times  when  there  was  not  2  feet  of  water  on  the  breast 
wall  of  the  first  lock.  Navigation  is  absolutely  at  the  mercy  of  the 
water  users.  A  suit  brought  by  the  United  States  eight  years  ago  to 
restrain  the  water  users  at  Menasha  and  Neenah  from  drawing  the 
I>ool  below  the  crest  of  the  Menasha  Dam  is  still  pending,  and  until  it 
is  decided  in  favor  of  the  United  States  navigation  can  only  be  expected 
to  languish. 

Navigation  was  closed  by  i(!e  on  the  Tapper  Fox  on  November  15, 
180:5,  an<l  on  the  Lower  Fox  on  November  22, 1893,  and  resumed  on  both 
rivers  on  April  20,  1894. 
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Dining  tlic  fiscal  your endinff  Juno  30,  ISOl,  834,018..'I9  was  expendoil 
and  tlio  following  work  done:  The  new  lork  at  Portage  finislied;  dredg- 
ing in  Grignon  Iinpids,  and  in  tlie  river  between  Kapide  Cmclio  Dam 
and  Wriglitstownbiidgo,  completed;  a  masonry  waste  weir  and  culvert 
nt  head  of  combined  lo4k  constructed;  wing- walls  at  Ivaukauna  fourth 
L)ik  lebnilt,  and  5S7  linear  feet  of  ceinentlaid  rubble  masonry  core- 
v/ali  (•onstrn<ted  in  the  canal  banks  of  the  fourth  and  fifth  levels  at 
Kankanna;  and  minor  re])airs  made  to  locks,  dams,  lock  houses,  bouts, 
and  dredges. 

An  appropriaticm  of '*?<  100,000  is  recommended  for  the  fiscal  year  end- 
ing JnvA}  30,  IJSIMJ. 

.Inly  1.  1S!»:J.  hnliinco  nnrxpoii<li«(l ^i^SO,  420. 8G 

June  oU,  li<lU,  aiiiount  ox])eii(l«'il  during  liscal  year H4,  HIK.  39 


-*>• 


Jiilv  1,  ISPI.  hnlanro  uiu;xpon»l«Ml 15.502.47 

July  1,  ixiM.nutstaiHlin.v:  liuhilities 2,41*1.37 

J  lily  1.  ISH !,  l)MlaiH  o  avail:il)l«- 13,  038. 10 

AiiKiiint  appiopiiatiMl  l»y  act  of  August  17,  li>U4 37,500.00 

Anioiiikt  avMilahh?  lor  fiscal  year  cii(lin«;  June  liO,  IHdTt 50,538.  10 

Amonut  (cstiiiiated)  r(M|uirc(l  lor  completion  of  oxistinfj;  ]>rojeot 243,250.00 

Amount  tliat  can  hcprotit  ably  expended  in  tiscal  year  ending.!  niie30,189G  100,000.00 
.Su))mitted  in  (  omplianee  with  reijuirenHMits  of  sectionH  2  of  river  and 
harbor  acts  of  istJiJ  and  1>«)7  and  of  sundry  civil  act  of  March  3, 1W*3. 

(Sec  Ai>i>endix  J  J  22.) 

5.V.  Operai'nig  and  core  of  locks  and  dajns  on  Fox  Rircr^  WinconHn, — 
Under  th<»continnonsai)pro])riation  for  operating  and  care  of  cauaLs  and 
other  works  of  navigation,  it  is  proposed  to  maintain  existing  iiaviga- 
Tion  by  timely  repairs  to  old  h)cks  until  they  are  replaced  by  iiew^  and 
to  <*ontinne  repairs  of  wcnks  tliat  have  already  been  completed  and 
used,  injnred  by  Hoods  or  otherwise. 

Daring  tl'e  lis<'al  year  ending  June  .SO,  181>4,  830,958.24  lias  been 
expended,  the  detailecl  statement  ap])ende(l  to  the  rci>ort  of  the  local 
engineer  oflieer  showing  the  items  ot*  expenditure. 

(See  Ai)pen(lix  J  rJ  2;i.) 

:2L  Ucmorimj  Huuhcn  rrssch  or  craft  obntructhif/  or  endangering  navi- 
fiat  ion, —  Wreck  of  schooner  Mount  Vernon,  Jioot  Ilirery  RactM^j  Wis. — As 
tills  vessel  was  sunken  in  the  Koot  IJiver,  near  the  head  of  the  navi- 
gable: <hannel,  it  was  an  obstruction  to  navigation.  On  March 5;  18!)4, 
the  wreck  was  lloated  and  hauled  out  on  the  bank  of  the  river  under 
contra<'t,  and  is  no  longer  an  obstruction  to  navigation.  Subseqnently, 
A])ril  r>,  1S04,  tlie.  wreck  was  sold  at  public  auction,  the  net  proceeds  of 
the  sah»  being  Hl.').;i2.     Tlic  total  cost  of  the  work  was  8210.54. 

(Sec  Api)endix  J  .1  24.) 

nirKoVKMKNT  OF  ('III('A(i()  AND  CALUMET  HARBORS  AND  ILLINOIS 
UIVKR,  ILLINOIS,  AM)  CALVMpyr  KIVKU,  ILLINOIS  AND  INDIANA; 
ILLINOLS   AND    MISSL^S11M>1    CANAL. 

Tins  district  was  in  (he  charg<'  of  Capt.  W.  L.Marshall,  Corps  of 
Kngineers,  having  under  his  immediate  orders  Lieut.  Ileniy  Jervey, 
Corps  ot  r^ngineeis,  tlieentire  y<'ar,  and  Lieut.  Chester  Harding,  Corps 
of  i'^ngineers,  tc;  May  2-  1<S01:  Division  Engineer,  Col. O.  M.  Poe, Corps 
of  Kngineers. 
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1,  Chicago  Harbor, — Tbe  present  project  was  adopted  in  1870,  and 
ecu  teui  plated — 

a.  Tbe  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
River,  for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago. 

h.  The  construction  of  a!i  exterior  breakwater  in  deep  water  north  of 
the  entrance  to  Chicago  Kiver  and  about  1  mile  distant,  to  shelter 
the  approach  to  the  river  and  outer  harbor  entrance,  and  to  form  a  har- 
bor of  refuge  at  the  southern  end  of  Lake  Michigan. 

The  expenditures  upon  this  i>roject  since  1870  have  resulted  in  the 
completion  of  the  outer  harbor,  except  207,000  cubic  yards  of  dredging 
still  remaining  to  be  done  to  attain  10  feet  de])th  of  water  at  low  water 
throughout  the  required  basin ;  in  the  completion  of  the  exterior  break 
water,  5,413  feet  in  length ;  in  keeping  the  entrance  to  Chicago  Kiver, 
which  constitutes  the  inner  harbor  of  Chicago,  dredged;  in  maintaining 
the  various  piers  and  breakwaters,  and  in  maintaining  in  serviceable 
condition  the  plant  pertaining  to  the  work. 

Daring  the  fiscal  year  ending  June  30,  1894,  no  work  was  done  upon 
the  exterior  breakwater,  it  having  been  completed.  At  the  outer  basin 
and  south  ]>ier,  Chicago  IIarbor,tlie  contract  with  the  Wisconsin  Dredge 
and  Dock  Comi)any,  of  Manitowoc,  Wis.,  for  rebuihling  superstructures 
over  southerly  breakwater  outer  basin,  and  south  pier,  Cliicago  Harbor, 
was  continued  until  the  work  contracted  for  was  completed.  There 
were  placed  in  the  work  852,033  feet,  B.M.,  of  pine  timber,  103.29  cords 
of  stone,  50  piles  in  clumps  of  seven,  048  pounds  dredge  chain,  57()  screw 
bolts,  and  01,230  pounds  iron  driftbolts.  The  piers  at  the  (^i^trance  to 
Chicago  Kiver  seaward  of  the  shore  line  and  of  theouter  basin  are  now 
practically  new  and  in  excellent  condition,  except  over  500  linear  feet 
of  the  southerly  breakwater  which  will  soon  need  rebuilding.  The  older 
piers  that  are  now  within  the  shore  line,  due  to  natural  and  artificial 
accretions  to  the  land,  are  in  bad  condition  and  have  been  practically 
abandoned  by  the  United  States  as  forming  part  of  the  dockage  of  Chi- 
cago Kiver,  except  that  portion  of  the  south  pier  forming  the  north  limit 
of  the  Illinois  Central  Kailroad  docks. 

Ill  the  last  Annual  l^eport  of  the  Chief  of  Engineers  the  super- 
structure over  the  exterior  breakwater  was  reported  as  in  greater  part 
iu  need  of  rebuilding.  This  superstructure  was  damaged  throughout 
by  the  great  storm  of  May  18,  1804,  and  immediate  and  expensive 
rei>airs  are  needed  to  this  su])erstructure  iu  order  to  save  the  now 
remaining  sound  parts,  the  newer  as  well  as  the  older  work  having  sus- 
tained damage.  The  estimate  now  made  for  repairs  will  have  to  be 
materially  increased  if  repairs  can  not  be  made  before  the  next  winter's 
storms. 

The  estimate  submitted  is  for  8ui>erstructure  over  3,240  linear  feet 
of  the  exterior  breakwater  originally  constructed  in  1881-1883,  for 
repairing  damages  to  the  more  recent  work,  a?ul  for  refilling  with  stone 
and  covering  the  entire  structure  with  a  decking  (J  inches  thick.  It  is 
now  more  economical  to  continue  the  use  of  crib  work  tilled  with  riprap, 
and  on  that  basis  the  estimates  are  submitted. 

Thei-e  is  also  a  large  amount  of  dredging  to  be  done  in  the  outer 
basin,  estimated  at  207,000  cubic  yards,  to  gain  10  feet  of  water  in  the 
harbor  beyond  the  dock  lines.  This  work  is  not  pressing,  as  the  outer 
Larbor  is  not  used  for  commercial  purposes  to  any  extent  and  further 
work  thereon  beyond  maintenance  should  await  the  demand  for  some 
useful  purpose. 
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Tlie  estiinato  submitted  also  provides  for  means  for  keeping  t 
entrance  to  Chica<;:()  Harbor  died^^ed  and  the  eontinj;:eiiry  of  an  inere& 
in  damage  to  the  exterior  breakwater  due  to  delay  iu  repairs  thereto «. 

.July  1,  1«)S,  biilaiicc  iiiH'Xi)eiiaed $62,  78i> 

. I  line  iK),  18yi,  uiiiount  expended  during  liscal  year 35.  <-<3  1  ^^ 

.July  1,  l><iM.  baliinre  unexpended 27,  440 

July  1,  WM,  outstandinix  lial)ilitie.s 2(K> 

.July  1,  ISOl,  balanee  available 27,210— 

Amount  appropriated  by  aet  of  August  17,  1891 80,  OCiO^^ 

Amount  available  tor  lisral  year  endin;;  June  30,  1895 107,24!'^- 


1 


Amount  (estimated)  re<iuired  for  maiiitenanec 100. 000*.' 

Amount  that  ean  be  profitably  expended  in  tiaeal  year  end  ii]^June30y  1896  100,000.. 
Submitted  in  complijincje  with  requirements  of  sections  2  of  river  uud 
barb(»r  acts  (»f  1N)(>  and  18<>7  and  of  sundry  civil  aet  of  March  3,  1893. 

(8ee  Ai)pendix  K  K  1.) 

f?.  Cttlunict  Harbor,  Illinois. — This  improvement  is  to  furnish  a 
and   prairticable  entrance  to  Calumet  liiver  and  the  port  of  Soul 
(.'hi(jago  by  parallel  i)iers  MO  feet  apart,  extending  from  shore  to  d< 
water  in  the  lake,  and  by  dredging  between  them  to  16  feet  in  dept 
at  low  water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  eiH 
ing  fJune  oO,  1S94,  there  had  been  expendeil  8441,202.30,  as  the  resul 
of  uhich  3,()40  linear  icet  of  the  north  pier  and  l*,01iO  linear  feet  ot'th 
south  pi<^*  have  been  completed,  and  471,304  cubic  yards  of  inaterii 
dredged,  giving  a  channel  10  feet  in  depth  instead  of  7  feet,  as  orig'^' 
nally  existed. 

The  cliannel  is  now  250  feet  in  width,  10  feet  in  depth  below  eztrei 
low  water   in  Lake  ^Michigan,  and  extends  from  a  similar  depth  ir 
Lake  Michigan  to  the  beginning  of  the  10-foot  channel  in  the  Calunu 
l^ivcr. 

During  the  fiscal  year  en<ling,Iune30, 1804,  the  contract  entered  int 
the  previous  year  for  rebuilding  superstructure  over  1,0(K)  linear  feet  o- 
l)ier  work  and  for  320  linear  feet  of  sheet  piling  was  completed,  requiring 
f(H'  completion  only  the  sheet  piling  280  linear  feet,  the  Calumet  anc 
Chicago  Canal  and  Dock  (.'omi^apy  having  built  the  remainder  of  thi 
320  feet  in  conneeticm  with  the  angle  of  their  new  dock. 

One  tlnmsand  eight  hundred  and  thirty-seven  feet  of  superstractur^^ 
is  in  a  deplorable  state  of  decay  and  needs  immediate  renewal,  iu  addi- 
tion to  which  there  are  034  linear  feet  of  superstructure  over  pier  worl 
in  ba<l  condition. 

The  south  pier  should  be  prolonged  800  feet,  but  it  is  not  advisable 
to  undertake  new  work  until  the  existing  piers  are  put  in  good  con- 
dition. 

Tlie  estimate  submitted  is  tlierefore  for  repair  and  maintenance  only, 
the  project  for  this  harbor  as  far  as  approved  having  been  completed. 

July  1,  1S<»3.  balanee  unexpended $10,380.94 

Jun<'  'MK  18!M,  amount  expended  durini^  liseal  year 4,243.24 

Julv  1,  ISJM.  balaneo  unexpended 6, 137.70 

Jul\   1,  is;»l,  outstanding'  liabilities 104.44 


July  1,  1894.  balanee  available 6,033. 

Amount  approi)riate<l  by  art  of  August  17. 1891 15,000.09 

Amount  available  lor  iiseal  year  endin;^  June30,  1895 21,033.26 
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j  Amonnt  (estimated)  required  for  mainteiinncc $30, 000. 00 

I  Amount tliatciiu be prolitubly  ex])eiidcdiii  finrjil  yenroudin^.Iiiiie.SO.lHOO    30, 000.00 
\  Siibmittod  in  compliance  witb  reipiirenientsof  soctionf*  2  of  river  and 
I     harbor  aetH  of  18i)6  and  18()7  and  of  sundry  civil  act  of  Marrh  3,  1893. 

(See  Api>eiHlix  K  K  L\) 

3.  Calumet  liiver^  Illinois  and  Indiana. — The  object  of  this  improve- 
ment «s  far  as  projected  is  to  secure  a  channel  200  feet  in  width  and  IG 
feet  in  depth  below  low-water  plane  in  Lake  Michigan,  from  the  month 
of  the  Calitmet  River,  at  Calumet  Harbor,  Illinois,  to  one-half  mile 
east  of  Hammond,  Ind.,  with  a  view  to  increasing  the  facility  for 
handling  the  commerce  of  this  region,  and  also  to  aid  in  providing 
means  for  the  better  accommodation  of  much  of  the  commerce  of  Chicago 
Kiver,  which  rivei'  is  very  much  crowded.  The  original  depth  of  navi- 
gation in  this  river  varied  fiom  6  to  10  ieet. 

The  various  acts  of  Congress  and  the  limitations  made  by  law  upon 
the  expenditure  of  the  appropriations  thereby  made  before  work  was 
systematically  inaugurated  upon  this  improvement  are  given  in  the 
Annual  lieport  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 
188U. 

Since  the  beginning  of  the  improvement  there  has  been  removed 
l,6o0,898  cubic  yards  of  material,  making  a  channel  3  miles  and  3,330 
feet  in  length,  of  which  a  short  portion,  where  rock  and  other 
nndredgeable  material  was  encountered,  is  incomplete,  there  remaining 
less  than  9,000  cubic  yards  to  be  removed. 

This  material  can  be  most  economically  removed  after  all  of  this 
class  shall  have  been  revealed  by  further  work. 

The  amount  ex])ehded  by  the  United  States  to  the  close  of  the  fiscal 
year  ending  June  30,  1894^  is  $245,167.13,  of  which  8204,754.07  has 
been  expended  below  the  forks  of  the  Calumet,  including  $5,000  paid 
for  legal  expenses  in  securing  rights  of  way  and  releases  from  damages 
due  to  the  proposed  improvement,  required  by  the  act  of  July  5,  1884, 
and  $40,412.40  for  work  between  the  forks  of  the  Calumet  liiver  and 
one-half  mile  east  of  Hammond,  Ind. 

During  the  fiscal  year  ending  June  30,  1894,  there  were  dredged 
under  contract  421,480  cubic  yards  from  the  channel  below  the  forks 
and  91,962  cubic  yards  from  the  channel  between  the  forks  of  the  Cal- 
umet and  one-half  mile  east  of  Hammond,  Ind.  Part  of  the  dredging 
lielow  the  forks  was  in  restoring  the  channel  which  has  materially 
deteriorated.  Twenty  thousand  nine  hundred  and  forty-six  cubic  yards 
of  this  latter  dredging  was  under  a  contract  that  is  still  in  progress, 
and  was  not  paid  for  during  the  fiscal  year. 

The  fill  due  to  rains  and  to  fioods  in  the  Calumet  River,  and  the 
sewage  and  filth  from  houses  and  manufacturing  establishments  rapidly 
reduces  the  depths  attained  by  dredging.  The  estimates  submitted  to 
Congress  are  for  once  securing  the  desired  channel,  but  in  some  cases, 
especially  on  the  section  above  the  Forks,  the  channel  has  been  thrice 
dredged  and  is  now  no  better  than  before  the  work  was  inaugurated. 

Jielow  the  Forks  there  has  been  a  deposit  of  25  per  cent  of  the  total 
dredging  done.  Without  repeated  redredging  the  channel  will  speed- 
ily revert  to  its  original  area  of  cross  section  or  discharge  capacity. 

The  improvement.of  the  lower  section  of  this  river  has  resulted  in 
attrcK'ting  many  enterprises  of  magnitude  depending  upon  marine  com- 
merce for  prosperity,  and  there  are  evidences  of  increased  activity  in 
the  direction  of  development  here,  especially  in  the  constructi<m  of  ele- 
vators for  handling  a  large  part  of  the  grain  trade  of  Chicago. 

The  estimate  submitted  is  for  redredging  the  channel  below  ti\i^ 
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Forks,  and  extendiiig  the  work  southward  from  One  linndrcd  ami  eight- 
eenth street. 

.July  1,  18i>3,  balance  umxpendfd ' $72,156.01 

June  30,  1801,  anioniit  expended  durin*^  fiscal  .vear 02,323.14 

July  1,  189i,  balance  unexpended l>,Ki2.87 

July  1,  1«94,  outstanding  liabilities 2,241.21 

July  1.1><J)1,  balance  available 7,r)01.fi6 

Amount  appropriated  by  act  of  Auii^ust  17,  1?<94 4r>.  000. 00 

Amount  available  fi:r  lis4-al  year  ending  June  30,  1895 r»2, 591.66 

{Amount  (estimated)  re(|uired  for  coTn)detion  of  existing  i»roJect. 7<H),  000.00 
Amount  t  bat  can  b'.}]»rotitablyexpend;'d  in  liscalyearending.lune  30, 1896  200.  000.00 
•Submitted  in  com]>liance  with  ruc|uircmeuts  of  Heetions  2  of  river  niid 
harbor  acts  ot  1<S6()  and  18(>7  and  of  sundry  civil  act  of  Manrb  3,  1893. 

(See  Appendix  K  Kl\,) 

4,  flliHOhs  Rirn\  lUiNoift. — Tlie  present  project  was  adopted  in  1880, 
and  contemplates  tho.  extension  of  thcshiek-water  impi-ovenient  begun 
l\v  the  State  of  Illinois,  from  the  month  of  (-opperas  Creek  to  the 
jNIississippi  liiver,  a  distance  of  about  135  miles. 

The  project  includes  the  construction  of  two  locks  350  feet  long 
between  miter  sills,  ir>  feet  in  width  of  lock  chamber,  with  a  depth  of 
7  feet  of  water  over  sills  at  h)w  water  level  of  1870,  and  dred^^ug  the 
channel  where  necessary  to  secure  7  feet  depth  of  water  at  low  water 
in  thei)ools  thus  created. 

The  two  lo(!ks  and  dams  have  been  completed  and  are  in  use.  They 
are  situated,  one  at  Kampsville,  31  miles  above  the  uioiitli  of  the  Illi- 
nois, the  other  at  La  (Iran^e,  71)  miles  above  the  mouth  of  the  river. 

The  ultimate  object  of  the  improvement  is  t  lie  construction  of  a  water- 
way from  the  southern  end  of  Lake  Michi;ran  to  the  Mississippi  River 
of  suilicient  capacity  to  accommodate  lar*.»-e  sized  Mississippi  liiver 
steand)oats,  and  for  military  and  naval  purj)0'<es. 

The  State  of  Illinois,  aided  by  the  United  Sijites,  has  executed  part 
of  the  iMoject  by  th(*  (tonstruction  of  two  locks  of  the  dimensions  above 
stated,  one  at  llei.ry,  and  (Uie  at  Copperas  Creek,  respectively,  com- 
l)l<'tinji,  excepting-  dred^iin^i*,  that  part  of  the  imi)rovement  between  La 
Salle,  ill.,  and  the  mouth  of  (-opperas  Creek. 

In  execntinj^the  woik,  the  I'nited  States  have  expended  up  to  June 
30,  181M,  8L270,L»70.(;<>,  including  8i.*r),(K)(»  from  the  ai)propriation  of 
Au<:ust  11, 1S88,  for  surveys,  ami  excluding  8^2,3  V.).80  expended  upon 
the  foundation  of  Coj)j)eras  Creek  Lock,  afterwards  completed  by  the 
State  of  Illinois. 

An  additional  amount  of  8747,747  was  expended  by  the  State  of 
lllincns  at  Henry  and  (?(>i)i)eras  Creek  locks. 

During  the  fiscal  yi*ar  ending  .June  30, 1S04.  the  fnUowiug  work  was 
done: 

h'awpsrillr  Ijx'k, — The  approaches  to  the  lock  were  dredge<l,  and  the 
colVerdam  removed;  the  gates  diked;  the  lock  walls  streuglhciicd  at 
the  wing  walls  by  dry  rubble  backing.  Crib  guides  and  pile  clumiM 
plac<Ml  at  the  head  of  the:  lock;  the  tilling  behind  lock  walls  completed; 
the  maneuvering  gear  ])laced  and  the*  lock  opened  to  navigation. 

Kampsrillr  Dam, — Work  was  resumed  on  this  dam  July  10;  the 
chaniud  closed  for  navigation  August  It);  navigation  through  the  lock 
beirun  August  20.  and  the  dam  completed  vSe])tember  30,  1894.  The 
tilling  behind  the  abutment  of  the  dam  and  the  levee  to  prevent  cut- 
ting  behind  the  dam  constructed,  and  the  Tnited  States  lands  fenced. 

The  dam  is  1,200  feet  in  length  and  7.4  feet  lift. 
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Forty  two  thousand  one  hundred  and  eighty-nine  cubic  yards  of 
dredging  was  done,  including  the  dredging  of  Hurricane  Ishmd  Bar. 

Plant. — Two  barges  were  built  of  old  material  from  the  traveler 
trestles;  a  set  of  ways  were  constructed  for  hauling  out  the  floating 
plant  for  repairs,  and  both  dredges;  the  sti^ixmoiEnterprhe  and  the 
office  boat  thoroughly  repaired,  and  new  gates  placed  in  the  dunii) 
scows;  a  small  building  was  constructed  for  a  bakery. 

There  remains  to  be  done  at  this  lock  the  following  work :  Two  build- 
ings for  lock  tenders' quarters,  and  revetments  below  the  east  abutment 
and  below  the  lock;  also  a  few  clumps  of  guide  piles. 

At  La  Grange  Lock  there  is  still  one  building  for  lock  tenders  to  be 
erected. 

To  complete  the  improvement  there  remains  dredging  to  the  amount 
of  2,()0(),()()0  (tubic  yards  between  Copperas  Creek  and  the  mouth  of  the 
Illinois. 

This  work  is  necessary  in  any  event,  and  to  complete  it  will  require 
an  increase  in  the  dredging  plant  and  new  hulls  for  the  dredges  now 
on  hand.  For  these  and  other  reasons  heretofore  stated  the  balance 
($77,500)  of  the  original  estimate  for  this  work  will  not  be  sufficient  to 
complete  the  dredging.  There  are  also  many  snags  and  logs  in  the 
cliaunel,  and  i)rovision  for  a  snagging  outfit  for  this  river  is  essential. 

July  1,  1893,  balance  unoxpencled $76, 844. 14 

Juno  30,  1894,  amount  expeutled  during  fiscal  year $69,  745. 12 

August,    1893,   refunded   Cai)t.   Marshall,  account  erroneous 
de]>Of»i  t,  189ii2 5.  50 

69,  750.  62 

Julv  1,  1894,  balance  unexpended 7,  093.  52 

July  1,  1894,  outstanding  liabilities 1.697.28 

July  1,  1894,  balance  available ^ 5.  3%.  24 

Amount  appropriatetl  by  act  of  August  17, 1894 35,  000. 00 

Amount  available  for  fiscal  year  ending  J une  30,  1895 40,  31K>.  24 

{Amount  (e8timate<l)  required  for  completion  of  existing  project 77, 500. 00 
Aniountthatcau  be  profitably  expended  in  tiscalyearendiugJuueSO,  1896.  77,  500.00 
Submitted  in  com]>liauce  Avitli  reiiuirements  of  sections^  (»f  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  K  4.) 

5.  Operating  and  care  of  La  Grange  and  Kampsvillc  Locks  and  DamSj 
Illinoh  River. — These  loeks  and  dams  have  been  maintained  and  oper- 
ated under  the  general  indefinite  appropriation  '-for  oi)eratinf|^  and 
care  of  ciiuals  and  other  works  of  navi|»:atiou ''  contained  in  section  4 
of  the  river  and  harbor  act  of  July  5,  18S4 — the  La  Granf>:e  Lock 
throughout  the  year  and  the  Kampsville  Lock  since  the  completion  of 
the  dam,  September  30,  1893. 

La  Grange  Lock. — The  work  at  this  lock  consisted  in  operating  the 
lock;  repairing  damages  to  the  levee  above  the  lock;  rebuilding  the 
ice-breaker  crib  that  had  been  damaged  by  ice;  phicing  3,000  cubic 
yards  of  tilling  about  the  lock-tenders'  quarters ;  repairing  aiul  strength- 
eDing  the  Head  Bay  platform,  and  in  laying  necessary  drain  tile  for 
draining  the  stagnant  depressicm  back  of  the  lock  house. 

Additional  snubbing  posts  were  i)laced  on  the  lock  walls;  the  ice 
house  rebuilt,  and  two  temporary  buildings  erected  for  quarters  for 
laborers  engaged  in  repairs  to  the  lock. 

The  necessary  dredging  to  maintain  tlic  approaches  to  the  lock  was 
done  and  the  buildings  and  grounds  ke])t  in  order. 

Kampsville  Lock. — The  first  boat  passed  through  this  lock  Aug;v\«kt» 
29, 1893.    The  lock  has  been  operated  and  inamtaiuevl  «vw^^  WvsnX  Sl^Xa. 
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A  broken  stono  drain  was  built  along  the  lock  wall  its  full  length  to 
carry  off  surface  water.  The  step  stones  and  coping  about  the  pier 
heads  were  doweled;  17  snubbing  posts  set;  wooden  fenders  placed  to 
protect  the  gates  from  blows  from  boats,  and  the  approachciS  to  the 
lock  dredged. 

The  tonnage  is  less  than  in  1803,  but  the  locks  were  closed  to  navig:a- 
tion  tor  three  mouths  due  to  the  construction  of  Kampsville  Lock  aud 
the  repairs  at  La  Grange  Lock.  For  similar  mouths  there  was  an 
incieasein  tonnage. 

The  number  of  craft  passing  La  Clrange  Lock  increased  from  432  in 
180:3  to  475  in  1803  and  to  oOO  in  1801. 

The  amount  expended  during  the  fiscal  year  1804  was  for  both  locks 
$15,40r>.32,  including  $004.o7  outstanding  liabilities  at  end  of  fiscal 
year. 

(See  Api»endix  K  K  5.) 

fi,  riihiois  ami  }fissiHsipi)i  Canal,  TlUnoift, — The  object  of  this  im- 
provement is  to  furnish  a  link  in  a  navigable  water  route  from  Lake 
Michigan,  at  or  near  Chicago,  111.,  to  the  Mississippi  River,  at  the 
mouth  of  l*<»ck  River. 

The  canal  is  located  upon  the  r<mte  approved  by  the  Secretary  of 
AVar  October  27,  18SS,  from  the  Illinois  River,  about  13  miles  above 
the  town  of  llenne])in,  at  the  great  bend  of  the  Illinois  River;  thence 
via  I>ureau  (-i-eek  \'alley  to  Rock  River  at  Penney  Slough;  thence  by 
slack  water  and  a  short  canal  around  the  lower  rapids  of  Rock  River, 
to  its  month.  The  canal  is  to  be  80  feet  wide  at  the  water  surface,  7 
feet  deei),  ^^''^^  ^^'*th  lock  chambers  170  feet  m  length  and  35  feet  in 
width. 

A  rei^ort  upon  the  detailed  location,  plans,  an<l  estimates  for  the 
construction  of  this  canal  was  submitted  June  21,  1800,  and  published 
by  Congress  as  Houses  Kx.  Doc.  No.  420,  Fifty-first  Congress,  first 
session. 

The  river  and  harbor  act  of  September  10,  1800,  made  the  first 
appropiiation  for  th(^  construction  of  this  canal,  and  directed  work  to 
be  begun  by  the  construction  of  one  of  the  locks  and  dams  on  Kock 
River. 

Work  was  commenced  on  this  canal  in  July  1802,  near  the  month  of 
Rock  River  and  since  that  date  has  been  prosecuted.  There  has  been 
expended  on  tin*  work  np  to  the  close  of  the  fiscal  year  ending  Jane 
30,  1804,  J? 4r)0,800.3.'),  which  has  resulted  lu- 
ll) Tlie  acquirement  of  the  right  of  way  for  4i  miles  around  the  lower 
rapids  of  Rock  River,  and  the  near  completi(m  of  the  work  there. 

("2)  In  the  location  on  the  ground,  and  the  preparation  of  pints  and 
descriptions  of  all  lands  needed  for  the  eastern  s(H;tion  as  far  as  to 
th(»  feeder  Junc'tion,  and  the  actpiirement  of  title  to  the  first  8  miles  of 
the  riglit  of  way  thereof,  by  condemnation. 

(.T)  In  tlu»  survey  of  a  n(»w  route  from  the  feeder  junction  to  Rock 
River  and  tlie  prejiaration  of  estimates  ahmg  that  line. 

During  the  past  iiscal  year  the  following  work  has  been  done: 

All  contracts  in  force  at  the  end  of  the  last  fiscal  year  were  com- 
l)lcted.  Three  locks,  7  sluiiteways,  1  culvert,  and  the  abutments  for  1 
ponton  bridge  have  been  c<)m])leted  and  the  earthwork  and  rock  excava- 
tion of  tlie  canal  aiound  the  lower  rajuds  of  Rock  River  nearly  com- 
l)leted. 

Material  has  ]>een  puichased  and  is  tm  han<l  for  the  dams  across  Bock 
River  and  the  base  of  the  north  dam  is  in  place. 
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Material  for  piers  and  abutments  of  the  two  bridges  across  the  canal 
at  Milan  has  been  purchased  and  delivered,  and  the  bridge  superstruc- 
tures contracted  for.  The  gates  of  the  three  locks  and  seven  sluice- 
ways have  been  framed  and  all  placed  except  the  gates  for  Lock  37. 

It  is  expected  that  this  part  of  the  canal  will  be  completed  ready  for 
navigation  before  the  close  of  the  present  working  season. 

Eastern  section. — The  right  of  way  for  8  miles  of  the  canal  has  been 
obtained  by  condemnation.  The  descriptions  and  abstracts  of  title  of 
lands  required  for  the  next  8  miles  are  in  tlio  hands  of  the  district 
attorney,  and  for  the  remainder  of  the  24  miles  of  this  section  ready  to 
submit  to  the  Department  of  Justice  for  the  necessary  proceedings  to 
acquire  title.  The  survey  for  an  alternative  route  from  feeder  junction 
to  llock  River  was  completed  and  the  comparative  estimates  of  costs 
made,  and  the  detailed  location,  borings,  and  estimates  for  the  con- 
struction of  the  eastern  section  well  advanced. 

Nothing  has  been  done  at  the  feeder  line.  As  soon  as  the  canal 
around  the  lower  rapids  of  Rock  River  is  completed  the  feeder  will  be 
definitely  located  and  construction  thereof  begun  when  money  is  appro- 
priated therefor.  It  would  be  advantageous  in  the  construction  of  the 
canal  for  the  feeder  to  be  completed  at  or  before  the  completion  of  the 
eastern  section  to  utilize  the  eastern  section  of  the  canal  for  transpor- 
tation of  material,  etc.,  for  the  construction  of  that  i)art  of  the  western 
section  from  the  summit  level  to  Rock  River. 

The  construction  of  the  first  8  miles  of  the  eastern  section  will  begin 
this  season,  and  upon  the  extension  of  the  right  of  way  obtained  work 
may  be  more  rai)idly  carried  on  and  appropriations  advantageously 
increased. 

Jnly  1, 1893,  balance  unexpeiuled $810, 183. 61 

Jane  30,  1894,  amount  exp<*nd<Ml  during  fiscal  year $269,266.50 

Aa^ust,  1893,  refunded  Capt.  Marshall  on  account  erroneous 

depottity  1892 .50 

269, 267. 00 


Jnlv  1.  1894.  balance  uni'xpended 540, 916. 61 

July  1,  1894,  outj*tanding  liabilities $28,062.26 

July  ly  1894,  amount  covered  by  uncompleted  contracts.. .       11,  200.00 

39,  262. 26 


July  1, 1894,  balance  available 501,654.35 

Amount  appropriated  by  act  of  August  17,  1894 190, 000. 00 

Aniouut  available  for  fiscal  year  ending  June  30,  1S05 691,654.35 


Amount  (estimated)  required  for  completion  of  existing  project 5,  735,960.00 

Amount  that  can  bo  profitably  ex]>ended  in  fiscal  year  ending  June 

30.  lr<9H 1,000,000.00 

Submitted  in  (-om))liancc  with  requirementvS  of  sections  2  of  river  and 

harbor  acts  of  lWi6  and  1867andof  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  K  G.) 

IMPROVEMENT     OF    CERTAIN    RIVERS    AND    HARBORS    IN    MICHIGAN 

AND   OF   MICHIGAN   CITY   HARBOR,    INDIANA. 

This  district  was  in  the  charge  of  Maj.  William  Lndlow,  Corps  of 
Engineers,  to  November  20,  189;^,  and  ot*  Lieut.  Col.  G.  J.  Lydecker^ 
Corps  of  Engineers,  since  that  date;  Division  Engineer  to  November  22^ 
1803,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

i.  Michigan  Cliy  Harbor^  Indiana. — The  improvement  of  this  harbor 
dates  from  1836,  and  has  resulted  in  establishing  a  convenient  "inner 
harbor"  for  local  commerce,  and  partly  completing  an  "outer  harbor'^ 

ENG  94 22 
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designed  to  facilitate  entrance  to  the  former,  and  afford  refage  in  tiim 
of  northerly  gales  to  vessels  engaged  in  gcnerallako  commeicc. 

The  inner  harbor  has  been  made  by  (1)  deepening  the  entrance  ' 
Trail  Creek,  and  protecting  the  channel  by  piers  extending  to  de< 
water  in  Lake  ^lichigan,  to  which  operations  were  limited  until  187' 
and  (-)  i>r()longing  tlio  entianco  clianuel  up  the  creek,  by  dredgii 
between  revetments  that  are  built  on . established  dock  lines  at  tl 
expense  of  tlie  adjoining  property,  as  required  by  city  ordinance.  Th 
work,  commrnced  in  1882,  and  still  in  progress,  has  thus  fir  result^ 
in  an  interior  waterway  over  7,000  feet  long,  between  substantial  revi 
ments  from  125  to  175  feet  ax)art,  with  turning  basins  about  t^jO  fe 
wide  at  suitablo  intervals.  A  further  extension  of  1,300  feet  is  requir 
t^)  coini)lete  as  now  i)ioposed.  The  cost  of  all  work  done  in  connecti 
with  the  ^'inner  liarbor,''  from  1830  to  Juno  30,  1893,  was  6ill5,418.£ 

The  amount  spent  dnri::g  the  last  fiscal  year  was  $3,443.48.  TI 
was  aiqilicd  to  dredging  for  maintaining  the  requisite  navigable  dep^ 
the  amcmnt  dredged  being  27,231  cubic  yards,  resulting  in  therenio^ 
of  all  shoals  and  providing  a  full  13-foot  channel  throughout  the  Ilia 
of  the  interior  improvement;  also  in  deepening  the  entrance  from  1 
to  1 7  feet.  Some  decking  torn  from  the  west  hai'bor  pier  during  a  sev< 
gale  May  18  was  replaced. 

The  i)rineipal  requirements  for  extending  and  maintaining  this  harl: 
are  dredging  and  repairs  to  old  piers  at  entrance.  The  section  of  t 
old  east  pier  beyond  the  shore  line  has  hardly  any  timber  work  !• 
above  the  water  line,  and  for  a  length  of  about  125  feet  its  top 
several  feet  below  water.  The  filling  of  the  old  west  i>ier  for  a  <] 
tance  of  500  feet  has  gone  to  below  the  water  snrfiico.  This  section  co 
in-ise:s  tl:e  most  exposed  part  of  the  work  and  must  bo  rolilled.  H 
estimate  fin'  the  inner  harbor  for  1806  is  therefore  as  follows:  13 
rebuilding  above  water  850  feet  of  old  east  pier,  for  refilling  outer  ^* 
tion  of  west  pier  and  nn'nor  repairs  to  the  same,  and  for  dredging. 

July  1,  WYA,  hi\\iiuv:\  nnoxpoiule*! $8,950 

.June  30,  18U1,  amount  oxpeiulcd  tinriug  liscal  year 3,44$ 

•hily  1,  1S9I,  balance  unexpended 5,512 

July  1,  inyi,  outt$t2iudiu<7  liabilities 1,066 

July  1,  ISiW,  lmlanr«  available 4,446. 

Amount  ai»])ropriat(Ml  by  act  of  August  17,  1804 10,000. 

Amount  available  for  liscal  year  ending  June  30,  1895 14,446. 

i  Amount  tbat  can  bo  profitably  oxx)endod  in  fiscal  y  ear  ending  June  30, 189G    20, 000. 
■^  Submitti'd  in  coniplianco  witb  rc<iuircnicntjj  of  section.s  2  of  river  and 
(     harlK>r  acts  of  lS(;(i  uud  1807  and  of  sundry  civil  act  of  March  3,  IHiKl 

The  outer  harhor, — This  comprises  an  outer  basin  of  somo  40  acr 
located  to  tlio  east  of  the  entrance  to  the  inner  harbor,  andau  cxteri 
dctaclic*!  breakwater  to  the  westward  designed  to  give  increased  safe 
to  vessels  entering  during  heavy  weather;  and  the  combination,  whi 
Cianpleted,  is  intended  to  jnovide  a  safe  "  liarbor  of  refuge"  again 
noitlieily  gales,  lor  general  e.ommeree.  The  structures  inclosing  tl 
basin  comprise  a  pile  ])ier  l,L*li.j  feethmg,  a  crib  breakwater  30  feet  wici 
l,lil5  feet  long,  andiibreakwateri)ier.'jOfeet  wide,  600  feet  long;  in  a 
2,!)4()  feet.  These  were  ctmijdeted  ironi  1870  to  188.">,  and  cxpenditar 
api)lied  thereto  since,  that  time  have  been  for  repairs  simply. 

The  ''exterior  breakwater/'  projected  in  1882  and  now  under  co 
struction,  lies  in  the  open  lake  westward  of  all  other  harbor  works, » 
when  completed  will  have  a  total  length  of  2,000  feet,  comprised  in  ti 
equal  arms,  making  an  interior  angle  of  130^  with  each  other.    One-hi 
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of  tbe  easterly  arm  luul  Leeu  completed  to  Jnne  30, 1893.  The  total 
eipenditnres  to  that  date,  i'or  all  work  ai)i)lied  to  constructing  tho  outer 
barbor,  was8718,(>21>.31.  Expenditures  during  the  past  fiscal  year  were 
14,600.05,  most  of  wliicli  was  applied  to  contract  work  for  adding  200 
feet  to  the  length  of  the  exterior  breakwater;  in  addition  some  repairs 
^ere  made  to  the  *' breakwater  pier,"  the  principal  item  of  which  was 
labor  for  equalizing  the  level  of  stone  filling. 

The  completion  of  the  exterior  breakwater  calls  for  1,300  feet  of  crib 
brcak\rater  30  feet  wide,  and  when  this  is  done  the  essential  structural 
elements  of  a  much  needed  harbor  of  refuge  will  be  supx)lied;  it  is 
believed  to  be  of  vital  importance  to  the  safety  of  general  commerce 
w  such  a  harbor  be  completed  as  soon  as  j)ossible,  and  it  is  pertinent 
^J^ote  that  its  absence  contributed  to  the  loss  of  two  large  vessels^ 
J^keil  in  the  immediate  vicinity  during  the  past  winter  and  spring. 
^*wion]y  <:f  construction  and  the  needs  of  a  vast  general  commerce 
^k^  tbat  the  next  appropriation  suffice  to  put  all  the  remaining  work 
'iiider  contract;  the  sum  essential  for  this  pur])ose  is  $215,000,  to  be 
.  JPpHe<l  as  follows:  For  constructing  1,300  feet  of  break  water,  $195,000; 
*®' repairs  of  all  old  stiuctures  pertaining  to  the  outer  harbor,  and  for 
^'^gineeiing  superintendence  and  contingencies,  $20,000. 

Jto    '  *  ^^'  1*^^""^®  uiiexpeiuled $38,  455. 64 

®  *H),  181)4,  aiuoimt  expended  during  fiscal  year 4, 609. 95 

Jnll  i*  ^^•*»  l»alancc  unexpended 33,845.69 

'•'oiv  T*  1W4,  outstandmrr  liabilities $10,508.65 

^  ^  »  1894,  amount  covered  by  uncompleted  contracts 14,  563. 73 

25,072.38 

Jn/r  -■  

Atiii^  »  ^^•*'  1>«J''»"<*<^  available 8,773.31 

^  ^t  njipropriated  by  act  of  August  17,  1894 20, 000. 00 

^^^^tavailablc  for  fiscal  year  ending  Juno  30,  1895 28,773.31 

ilit^  _^  ===== 

■  4ij^  ^^nnt  (o.stimated)  required  for  completion  of  existing  project 229, 613.50 

,  fin  ^  *  *«nt  that  can  be  properly  expended  in  fib 


fiscal yearendingjune30, 1896.  215,000.00 
i    l^^"* flitted  in  (ompliance  with  requirements  of  sections  2  of  river  and 
/^  ^^bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

^^^^  Appendix  L  L  1.) 

Ij^^  St,  Joseph  Harbor  J  Michigan. — The  outlet  of  St.  Joseph  River  into 
txja^^^  Michigan  Avas  originally  by  a  shifting  channel  with  depths  Huc- 
extt^^^  ^^  between  3  and  7  feet.  Its  improvement  by  the  Government  has 
imr  ^  ^^*cd  through  a  period  of  fifty  eightyears,  and  expenditures  for  that 
Jnj^^^o.sc  amounted  to  $384,523.21)  up  to  June  30, 1893;  the  total  esti- 
YpV^^^^^'^^t  of  the  improvement,  when  comideted  as  proposed  by  the 

rj^^od  i)roject  of  1892,  is  $519,113. 
271^      ^^*  ol)je<ts  sought  by  the  present  project  are  an  entrance  channel 
^^,j^  ^oot  wide  and  10  feet  deep,  the  extension  of  the  same  depth  through 
^'        Itnrbor,  and  an  interior  navigation  13  feet  deep  from  there  to  Ben- 
Harbor,  nearly  1  mile  above.     The  interior  navigation  is  maintained 
/.»  ^"eqnired  by  frequent  dredgings;  the  ])roposed  entrance  depth  of 
^^^t  has  not  yet  been  obtained  because  of  insutticient  ])icr  extension, 
^^  Jv  the  actual  depth  there  available  generally  varies  from  14  to  15  feet. 
/Ilie  amount  expended  during  the  ]>ast  fiscal  year  was  $  18,290.73. 
"**e  north  i)ier  was  thereby  extended  350  foot.     A  breach  180  feet  long, 
^Hdo  through  the  pier  near  the  shore  line  in  October,  1893,  w%as  rebuilt 
^^d  minor  repairs  were  made  to  adjoining  portions  in  order  to  hold  them 
to/jctber  until  they  can  be  substantially  reconstructed.    The  interior 
navigation  was  maintiiined  by  dredging  17,935  cubic  yards. 
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The  urgent  work  required  at  tliis  Larbor  is  pier  extension  to  the 
amount  of  850  feet  to  complete  the  present  project  and  rebuilding  375 
feet  of  old  erib  work  that  is  liable  to  be  carried  away  by  any  heavy 
northeasterly  gales;  filling  of  old  pile  iiiers  is  generally  gone  to,  or 
below,  the  water  surface  and  must  be  restored;  sheet  piling  is  required 
on  a  length  of  650  feet  of  north  pile  revetment  to  hold  back  sjind  Troui 
the  harbor  channel.  The  estimate  for  1 890  is  intended  to  provide  for 
the  above  and  other  minor  items  or  repairs  and  dredging,  as  follows: 

For  850  feet  of  crib  pier  extension,  $85,000;  for  rebuilding  375  feet 
of  old  north  pier,  87,500;  for  sheet  i)iling  and  refilling  650  feet  of  pile 
work  in  north  pier,  $5,500;  for  refilling  600  feet  of  south  pile  pier, 
$3,000;  dredging  and  minor  repairs,  $5,000;  total,  with  contiugenciea, 
$115,000. 

July  1. 189:^,  balance  iiiiexi»oiiaetl :M8,  588.91 

Jiiuu  30,  18iM,  amount  ex|»enclecl  during  lisca I  year 48, 290. 7S 

July  1, 181M,  balance  unexpended 298. 18 

July  1, 1S9I,  outstandin*;  liabilities 109.97 

July  1,1891,  balance  available 188.21 

Amount  appropriated  by  act  of  August  17,  1894 30,000.00 

Amount  availfiblo  for  liscal  year  ending  Juno  30,  1895 30,  188.21 

Amuunt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  115, 000.00 
Submitted  in  compliance  Avitli  re(|uirenuMit8  of  sections  2  (»f  river  and 
harbor  a(  ts  of  18()()  and  18()7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  ApjuMKlix  L  L  2.) 

3.  ^Y.  Joseph  River,  Michujan, — The  approved  plan  of  improvement 
concerns  the  stretch  of  river  from  its  mouth  at  St.  Joseph  Harbor  to 
Berrien  Sprinj^s,  2i>  miles  above.  It  provides  for  the  removal  of  sunken 
lo^s  and  sna^s,  closing  secondary  channels  by  dams  of  brash  and  stone, 
and  w'in^'  dams  at  other  ])oints  as  found  necessar}',  to  eouceiitrate  the 
liow  of  water  and  maintain  a  low-water  navigation  3  feet  deep  over  the 
obstructing  bars  and  shoals.  The  original  estimate  of  cost  of  improving 
this  section  of  the  river  so  as  to  give  it  a  navigable  depth  of  3  feet  was 
Sll,:300. 

The  amount  exi)ended  to  June  30, 1893,  was  $3,450.27.  The  channel 
has  thereby  been  increased  from  its  original  depth  of  about  2  feet  to  a 
depth  of  3  feet  at  most  of  the  worst  places;  but  other  shoal  places 
remain,  and  the  structures  already  ])laced,  having  necessarily  been  of  a 
light  and  inexpensive  character,  are  in  need  of  repairs. 

Expenditures  during  the  past  fiscal  year  were  ig678.97;  they  were 
ai)i)lied  to  repairing  live  of  the  old  dams  and  buihling  four  new  ones  of 
brush  and  stone,  aggregating  about  800  feet  in  length. 

The  completion  and  maintenance  of  this  navigation  calls  for  further 
dam  construction,  rrpairs  of  existing  structures,  and  the  removal  of 
logs  and  snags,  for  all  of  which  a  sum  of  $2,500  will  be  needed. 

July  1,  1S9S,  balance  unexpended $1,049.73 

June  o<\  WM,  anionnt  expended  duriuju:  liscal  year 678.97 

July  1.  IWM,  balance  unexpended 370.76 

Amount  appropriated  by  aet  nt'Aujjust  17,  l^iU 500.00 

Amount  available  for  liscal  y<'ar  ending  June  30.  1895 870.76 


\ 


Amount  tbat  ran  be  profitably  expended  in  iiseal  year  ending  June  30,1896      2,600.00 
Submitte<l  in  (■om)>]ian<'e  witli  rei|uirement8  of  Beet  ions  2  of  river  and 
{     harbor  aetH  of  \^iik\  and  1H()T  andof  Bundry  civil  ael^  of  March  3,  1893. 

(See  Appendix  L  L  3.) 
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4.  South  Haven  Harbor,  Michigan, — Before  improvement  by  the  Gen- 
eral Goveruuient,  the  citizens  of  South  Ilaveu  had  constructed  piers 
and  revetments  at  the  mouth  of  the  Black  Kiver  and  thereby  obtained 
a  channel  into  Lake  Michigan  6  or  7  feet  deep  and  Si)  feet  wide.  The 
improvement  thus  started  was  taken  up  by  the  Government  in  ISliT, 
nnder  a  plan  of  operations  that  provided  for  increasing  the  channel  to 
a  width  of  120  feet  between  piers  extended  far  enough  into  Lake  Mich- 
igan to  obtain  and  hold  a  navigable  depth  of  12  feet.  The  original 
project  was  subsequently  modified  to  make  the  entrance  width  between 
piers  177  feet,  and  extend  the  navigable  channel  upstream  to  the  high- 
way bridge  aoouthalf  a  mile  above  the  piers.  The  total  length  of  piers 
and  revetments  built,  up  to  the  year  1888.  aggregated  3,14:5  feet,  and 
no  extensions  have  been  made  to  them  sin(;e  that  time. 

The  estimated  cost  of  all  work  done,  and  to  be  done  under  the  pres- 
ent approved  i)rqject,  is  $202,000.  The  total  expenditure  to  June  30, 
1893,  was  $210,435.52,  resulting  in  the  construction  and  maintenance 
of  piers  and  revetments  indicated  in  the  foregoing  paragraph,  and  in 
repeated  dredgings  to  provide  the  requisite  channel  depth. 

The  amount  expended  during  the  past  fiscal  year  was  $0,205.74. 
Extensive  repairs  ol  piers  were  thereby  made,  including  the  rebuilding 
above  water  of  about  200  feet  of  old  crib  work  in  the  south  pier.  The 
channel  was  improved  by  dredging  23,885  cubic  yards  between  July  31 
and  October  2,  1893,  and  again  between  April  21  and  May  14,  1894, 
when  7,893  cubic  yards  was  excavated  j  this  work  left  the  harbor  with 
a  through-channel  depth  of  12  feet,  which  may  be  expected  to  last 
fairly  well  until  early  autumn. 

The  maintenance  of  a  12  foot  channel  is  not  to  be  expected  until  the 
piers  reach  out  to  the  curve  of  15  feet  depth  in  Lake  Michigan,  which 
will  require  additions  of  250  feet  and  450  i^et  to  the  north  and  south 
piers,  respectively.  The  present  approved  project  provides  for  doing 
one-half  of  this  work.  Five  hundred  and  twenty-four  feet  of  the  old 
pile  work  in  north  pier,  being  badly  decayed,  must  be  rebuilt  above 
water,  and  351  feet  of  old  crib  work,  in  the  same  pier,  built  over  twenty- 
five  years  ago,  must  likewise  be  entirely  rebuilt  above  water.  The 
interior  na\igation  requires  frequent  dredging  for  its  maintenance. 

The  estimate  for  1896  is  intended  to  provide  for  the  work  above  indi- 
cated, and  for  minor  repairs,  and  is  as  follows:  For  extending  north 
pier  150  feet,  and  south  pier  200  feet,  under  existing  project,  $42,000; 
rebuilding  above  water  875  feet  north  pier,  and  refilling  sanie,  $8,750; 
refilling  piers  and  minor  general  repairs,  $2,500;  dredging,  $4,000 — 
making,  with  contingencies,  $62,000. 

July  1,  1893,  balance  unexpended $6, 561. 68 

Jnne  30, 181M,  amount  expended  during  liHcal  year 6,  2f)5.  74 

July  1, 1894,  balance  unexpended 268.94 

July  1, 1894,  outstanding  liabilities 12. 50 

July  1, 1894,  balance  available 256. 44 

Amount  appropriated  by  act  of  August  17, 189-1 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 •20,  256. 44 

i  Ajnountthatcanbej»rofitably  expended  in  fiscal  year  ending  June 30, 1896    62,  000. 00 
7  Submitted  in  compliance  witli  reijuirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  4.) 

5.  Saugatuck  Harbor,  Michigan, — This  harbor  is  at  the  month  of  the 
Kalamazoo  River,  where  the  channel  depth  before  improvement  was 
generally  not  over  5  feet;  its  condition  was  first  improved  by  a  private 
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company,  which  built  two  .shib  piers  for  confining  tlio  river  current  ar 
thereby  obtained  a  channel  depth  of  7  feet  tenii)orarily.  Its  f\irthi 
improvement  was  eonnnenced  by  the  General  Government  in  18Gf),  at 
from  that  time  to  1S82  the  piers  were  extended  and  interior  chunu 
revetments  constrncted  nntil  they  had  a  total  length  of  1,91)7  feet  ( 
the  north  and  3,803  on  the  south  side,  all  of  pile  work.  Since  188 
appropriations  having  been  too  small  to  keep  these  stnictures  iu  repai 
they  have  gradually  gone  to  decay,  and  the  navigable  channels  o^^em 
through  the  harbor  from  time  to  time,  by  dredging,  fdl  up  again  vei 
soon  aftcM*  the  departure  of  the  dredge. 

The  estimates  made  for  carrying  on  the  work  from  time  to  tin 
aggregated  Sn.ljilOO.^O,  and  the  total  expenditures  to  Juno  30,  180 
Avas  S143,100.98,  with  results  as  indicated  in  the  foregoing  puragrap 

The  amount  exi)ended  during  the  past  liscal  year  was  82,259.17,  i 
applied  to  dredging  28,10(»  cubic  yards. 

\V  hen  this  work  of  dredging  (ommencedthechanneldepthsatentran 
and  over  interior  shoals  were  only  from  o  to  0  feet,  and  the  result 
oi)erati()ns  covering  the  i)eriod  between  June  13  and  July  28, 1893,  w; 
to  increase  these  depths  to  10  or  12  i'eet  through  a  narrow  chaun< 
They  lasted  but  a  very  short  time,  and  the  dredge  was  agaiu  scut 
the  liarbor  September  2,  to  reopen  the  entrance  channel;  work  was  co 
tinned  to  Sei)tember  IS,  when  the  money  available  was  nearly  exhausti 
and  operations  were  suspended  after  excavating  4,525  cubic  yard 
resulting  in  a  narrow  channel  13  feet  deep  through  the  worst  part 
the  outer  bar,  and  one  10  feet  deep  thrcmgh  the  shoal  just  inside 
the  entrance.     Survey  of  the  harbor  made  Juno  0-9,  1894,  showi 
depths  of  only  5  to  7  feet  on  the  several  bars  and  shoals,  but  there  we 
no  sullicient  funds  available  for  eftective  work  and  the  result  is  th 
the  harbor  is  now  prac.ically  closed  to  navigation. 

1 1'  there  be  any  intention  to  maintain  this  as  a  navigable  harbor,  a  gc 
eral  reconstruction  of  existing  structures  is  necessary.  If  an  establit: 
ment  of  a  navigable dei)th  of  12  feet,  as  heretofore  contemplated,  is  to 
accomplished,  the  old  works  must  be  put  in  serviceable  conditiou, 
above  indicated,  and  both  piers  extended  to  the  curve  of  lofoot  depth 
Lake  Michiga]i,  now  distant  1,000  feet  and  800  feet  from  the  north  a 
south i)icr ends, respectively.  >loestimateforlheal>ovoworkissubiQitt 
for  the  reason  that  there isnopresentanthorityforundertiikingit,  and  t 
estimate  below  is  therefoie  contined  to  that  needed  for  dredging  to  op 
temporary  channels  at  times  when  they  are  most  needed,  and  for  su 
rejiairs  as  aie  requisite  to  save  the  existing  works  from  totid  destructic 

The  estimate  for  ISIMJ  is,  therefore,  as  follows:  For  rebuilding  2,8 
f*ct  of  north  and  south  jners  above  water,  and  reiilling  same,  $28,Ui 
ior  dredging,  Ji<r),0O0;  making,  with  contingencies,  $35,(H)0. 

.Inly  1,  IS-Jpj.  ll;ll.•^n(■^^  ini<'X]M'ii(l«»(l $2,208. 

June  !)«»,  IssM.  :imoniit  oxpciKlod  <liiriu«ij  IKscal  ye:ir 2,259. 

.July  1.  IsfM,  balaiKM'  iiiie\]t(>n(l4*(l 8. 

.Inly  1.  ISMI,  ()nt stand iiii;  liabilities 8. 

July  1.  ISDI,  l)al:in(>4*  availahli* 

Amount  ai4»n»j»iiatt'(l  by  int  of  An^^nst  17,  IStM 12,000, 

Amount  availabb'  for  lisral  yc:ir  j'ndinjjf  .Inno  t>0,  18ir> 12,000. 


I 


Amount  U'stiniatod)  rtM|nirt'd  i\n'  rompb'tion  of  (»xistin;:j  project 18,260. 

Amount  that(ranb4'i>rolitab1y('X]K'n(bd  in  fiscal  ycarmdiii^rJuiieSO,  1S96    35^000. 
]  Submitted  in  <«»iu])Iianr-<'  with  re«juirrments  of  sect  iouH  2  of  river  and 
\      harbor  arts  of  ISfHJ  and  1S67  and  of  sundry  civil  act  of  March  3,  1803. 

(See  Appendix  L  L  5.) 
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©•  jHolland  {Black  Lake)  Harbor ^  Michigan, — The  first  steps  toward 
^tal>li8lmig  a  harbor  at  this  plate  were  taken  by  the  citizens  of  Hol- 
land, Mich.,  situated  on  Bhick  Lake,  aboat  5  miles  from  the  present 
ljarl>or,  by  oi)ening  a  channel  having  a  navigable  depth  of  about  5  feet 
fitmi  the  lake  into  Lake  Michigan  and  protecting  it  by  piers  and  revet- 
'"^iit;^  made  of  brush  and  stone.  Continuation  of  this  improvement 
was  taken  in  hand  by  the  General  Government  in  ISfiT,  existing  struc- 
ture^ strengthened  by  i)ilo  and  crib  work,  and  extended  until,  in  1880, 
Jl*^  north-side  pier  and  levetment  had  attained  a  total  length  of  850 
feet  a\iid  the  south  side  1075  feet;  they  have  remained  without  exten- 
sion  Binee  that  time. 

Tli^  estimated  cost  of  work  done,  and  remaining  to  be  done,  to  coni- 

Pl^t^  the  present  approved  i)roject,  was  $291,615.13,  and  the  amount 

^J^Pe¥i(le<l   to  June  30,   1893,  was  $274,620.07.    The  results   thereby 

^'^^^ineil  have  been  the  construction  and  maintenance  of  piers  and 

J^'^^^tuients  aggregating  35,525  feet  in  length,  covering  a  channel  way 

ironx    175  to  220  feet  wide,  in  which  a  depth  of  8  to  9  feet  prevails, 

^J^l>cned  by  occasional  dredging  to  12  or  13  feet.    The  dredged  chan- 

''^***  liavo  but  little  permanence  because  the  piers  are  not  long  enough, 

^*^cV   tilio  older  portions  of  them  are  in  such  condition  as  to  i)ei"mit  the 

ii^^**5igc  of  large  quantities  of  sand  through  and  under  them,  by  which 

rl^  ^*lear  way  between  them  soon  fills  to  a  general  depth  of  8  or  9  feet 

Oct  f  ^^  ^ 

^    ^^  ^cjMjnditures  during  the  past  fiscal  year  were  $2,263.26,  all  applied  to 


^  *^^^  i^'wg;  the  amount  excavated  was  12,581  cubic  yards,  and  a  channel 
'5*^   a  depth  of  not  less  than  12  feet  and  width  of  50  feet  thereby 
^^  iuwl  from  Lake  Michigan  to  Black  Lake. 
^  lie  proposed  depth  of  12  feet  can  not  be  maintained  until  the  old 

2^-^^Vi  \,\  sheet  piled  as  indicated  above,  and  i)iers  extended  to  the 
f^_^ *^ ^t  curve  in  Lake  Michigan,  which  will  require  an  addition  of  400 
-         ^     to  each.  • 

J^X»C^r     ^'  1^'^^'  balance  micxpcntlotl $4,994.(^ 

*)0.  181>-i,  amount  expended  during  liscal  year 2,  263. 26 


■^  - 


1, 1894,  Imlance  unexpended 2, 730. 79 

1,1894,  ontsfanding  liabnitics 1,041.57 

A.^^^^   1,1894,  balance  available 1,689.22 

Unt  appropriated  by  act  of  August  17,  1894 15,  000. 00 


*"Uiit  available  for  fiscal  year  ending  Juno  30,  1 89r> 16,  689.  22 

^  ^ee  Appendix  L  L  G.) 

t\^'*'    --  Grand  Haven  Hajrhor,  Michigan. — This  harbor  is  at  the  mouth  of 
■  t^  ^^    Grand  River,  which  had  a  shifting  cliannel,  with  n  depth  of  1)  feet 


X\^^  >ineut  in  18G7,  and  has  resulted  in  the  establishment  of  a  harbor  that 
t:^^ 'Noilly  satisfies  the  needs  of  an  extensive  local  commerce,  but  gives 
t^l^  ^  general  commerce  its  only  harbor  of  refuge  from  westerly  gales  on 
t:^-^  ^s  coast  south  of  (Irand  Traverse  Bay.  This  important  quality  isdue 
tV^    ^lie  established  width  of  400  feet  between  the  ])iers  at  entrance  and 

^^^  maintenance  there  of  a  channel  depth  of  about  18  feet. 
^^>^  *3'Lo  estimated  cost  of  work  done  and  remaining  to  be  done  to  com- 
'^tc  the  harbor,  as  provided   in   the  approved  project  amounts  to 
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$804j3C0.15,  and  the  total  expenditures  thereon  to  June  30,  1893,  wei 
$a38,200.20. 

The  works  of  improvement  thereby  built  and  kept  iu  repairs  coii 
prise  a  north  pier  and  revetment  aggregating  3,187  feet  in  length,  pr 
jecting  1,215  feet  beyond  the  shore  line;  and  a  south  pier  and  reve 
ment  5,57GJ  foot  long,  projecting  1,5(»0  feet  beyond  the  adjacent  shoi 
line. 

The  depth  of  water  between  piers  was  17  feet,  with  a  least  depth  « 
15.0  feet  on  the  bjir  immediately  in  front  of  the  entrance,  while  a  cliai 
nel  of  approach  from  the  south  had  a  depth  of  20  feet. 

Expenditures  during  the  last  fiscal  year  were  $30,329.32,  resulting  ( 
in  an  extension  of  200  feet  to  the  south  pier;  (2)  the  sinking  of  oncer 
50  feet  long  in  extension  of  the  north  pier,  and  the  near  completion 
three  more  cribs,  each  100  feet  long,  that  will  soon  be  sunk  for  i 
farther  extension;  (3)  the  strengthening  and  rebuilding  above  water 
1,631  feet  of  old  i)ile  revetment  on  the  south  side,  and  (4)  many  scatte 
ing  repairs  on  the  rest  of  the  older  structures. 

The  dejiths  of  water  at  the  close  of  the  year  were  17  feet  at  eutran 
between  piers,  20  feet  in  southerly  channel  of  approach,  17  feet  in  t1 
northerly  one,  and  a  least  depth  of  10  feet  on  the  middle  ground  l>etwei 
them,  immediately  in  front  of  the  harbor  entrance. 

The  formation  of  the  shoal  in  front  of  the  entrance  is  the  princip 
dithculty  that  has  to  be  contended  with  in  the  improvement  of  tta 
harbor.  Pier  extension  alone  will  not  solve  the  problem.  The  prim 
pal  element  that  contributes  to  its  formation  is  the  sand  blown  into  tl 
harbor  from  the  adjoining  uncovered  sjind  dunps,  and  then  earned  I 
the  body  of  water  flowing  out  of  (xrand  liiver,  through  the  contractc 
waterway  between  the  piers,  until  the  current  is  checked  on  sprAadii 
into  Lake  Michigan  and  no  longer  able  to  uphold  its  load  of  sand; 
then  falls  to  the  lake  bed  and  goes  toward  the  upbuilding  of  the  shot 
Tlie  remedy  is  to  cut  off  the  supply  of  sand  by  a  growth  of  vegetatio 
on  the  dunes  adjoining  tlie  harbor  and  supplement  this  withasuitab 
combination  of  sand  and  fences.  The  estimate  for  this  purpose,  sa 
mitted  in  the  last  annual  report,  is  repcfited  herein.  With  this  don 
and  the])iers  extended  as  required  by  the  present  approved  project, 
channel  depth  of  full  18  feet  at  entrance  may  be  counted  upon.  Nothii 
less  will  satisfy  the  important  requirement  of  making  this  asafeharb 
of  refuge.  The  older  ])ile  structures  are  in  need  of  considerable  repai 
and  much  additional  filling. 

The  estimate  for  1890  is  as  follows :  For  250  feet  of  pier  extensions, 
complete  project,  5?35,000;  for  rebuilding  007  feet  of  south  pile  pi 
above  water,  $0,000;  refilling  pile  revetments  and  incidental  repairs 
same,  $10,000;  for  slieet-pile  revetment  north  sitie,  2,500  feet,  $15,00 
for  sand  fences  and  shrub  planting  to  stop  drifting  of  sand  into  harbc 
$7,000;  in  all,  with  contingences,  $80,000. 

July  1,  1893,  Imlanco  iiii(^x))eiide(I $76, 106. 

June  30,  1894,  ninouiit  expended  during  liscjil  year 30,329. 

July  1,  1894,  balance  unex))ended 45,836. 

July  1,  1894,  outstanding  liabilities $19,093.31 

July  1,  1894,  amount  covered  bv  uncompleted  contracts 22,220.24 

41,313. 

July  1,  1894.  balance   available 4,523. 

Amount  appropriated  by  act  of  August  17,  1894 25,000. 

Amount  available  lor  liscal  year  endin;;  June  30,  1895 29,528. 
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C  Anaoxant  that  can  be  profitably  expendod  iu  fiscal  year  eiidinf;  J  line  30, 1896  $80, 000. 00 
\^^^^*Kiitte(l  in  compliance  witli  requirements  of  sections  2  of  river  and 
(      «s^:«rbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

CS^fe^  Appendix  L  L  7.) 

^*     -^iuskegon  Harbor,  Michigan. — The  first  iinproveinents  at  tliis  place 

^^^^^    made  at  local  expeuse,  by  constructiug  slab  piers  audrcvctiiieuts, 

^  ^^^    to  aflford  entrance  from  Lake  Michigan  to  Muskegon  Lake  for 

vfe^s^ls  drawing  7  feet.    The  work  was  taken  in  hand  by  the  Govern- 

^^^^  hi  18G7;  old  piers  were  remodeled  and  extended  across  the  bar 

^t  ^xi  trance,  channel  dredged,  and  a  through  depth  of  12  feet  obtained. 

TU^X'^after  the  piers  were  prolonged  as  necessitated  by  the  steady 

!^*^^  ward  progress  of  the  shore  line  and  sand  deposits  in  advance  of 

}J>   ^nd  a  fair  12  foot  channel  thereby  maintained,  but  the  clear  way 

"^t: Ween  piers  was  only  180  feet,  making  entrance  dangerous  in  stormy 

T^«^t.lier.    After  1882  this  difficulty  was  remedied  by  building  exten- 

*^^^s  of  the  north  pier  on  a  line  300  feet  from  the  south  pier,  and  con- 

?^^tiiig  the  old  and  new  lines  by  an  oblique  wing  of  crib  work  330  feet 

I^fK^     In  1892  the  project  of  improvement  was  amplified  and  defined, 

)^*^li  a  view  to  securing  and  maintaining  a  navigable  depth  of  15  feet; 

/*   Estimated  cost  was  $200,000.    Prior  to  the  adoption  of  this  modified 

P^^^^ct  operations  had  been  carried  on  under  appropriations  made 

^'''^^^x  time  to  time  in  such  sums  as  were  called  for  to  meet  immediate 

l^^^^^^ssities,  but  without  defined  estimates  of  ultimate  cost.    The  expend- 

^^^8  for  work  so  done  amounted  to  $202,914.18. 

lie  total  of  expenditure  to  June  30, 1893,  was  $402,461.38,  when  the 


Q  1 

^^A^*-^  «  of  the  north  and  south  piers,  which  had  been  commenced  toward 
^j-j^^  c'lose  of  the  i)revious  year,  were  thereby  completed  for  lengths  of 
*'  --5  and  300.5  feet  respectively;  78:>.3  feet  of  sheet-pile  revetment, 
nienced  during  the  previous  year,  were  also  completed  on  the  north 
^^^ — ;  making  the  total  increased  length  of  north  pier  and  revetment 
^^^*^<>.8  feet.  The  total  length  of  north  pier  was  therefore  2,582.4  feet 
^j^^^  of  s(mth  pier  1,482.5  feet,  and  they  projected  beyond  the  adjoining 
^~^^e  lines  1,220  and  1,280  feet  respectively.  Some  minor  repairs  were 
^e  to  old  pier  work,  and  dredging  to  the  extent  of  3(J,414  cubic  yards 
*^  done.  The  channel  depth  was  full  14  feet,  an  increase  of  1  foot 
r  that  available  at  the  beginning  of  the  year. 
1^^  -^"^or  obtaining  and  keeping  the  proposed  depth  of  15  feet  the  piers 
j>^^^^  5t  be  prolonged  to  the  full  length  called  for  by  the  present  approved 
^^^^^ject,  which  requires  extensions  of  550  and  500  feet  for  the  north  and 
-J  ^  J  ^Xth  piers  respectively ;  the  above  water  work  of  a  section  of  the  north 
^^  ^  ^^  T  322  feet  long,  built  over  twenty  five  years  ago,  is  badly  dilapidated 
«i^^  ^-^^  must  be  rebuilt;  old  piers  must  receive  S(mie  minor  repairs  and  con- 
<\^*^i?rable  additions  of  stone  for  filling;  the  through  channel  must  bo 
(Iged  to  its  full  width  and  depth.  The  sum  necessary  for  these  pur- 
-^^es  is  $150,000,  as  itemized  below,  and  if  it  be  appropriated  the  pro- 
_^  ^ed  improvement  will  be  accomplished,  and  maintained  for  a  long 
^^^'iodwith  snuiU  annual  expenditure  for  occasional  repairs.  If  the 
r  extension  is  deferred,  the  results  gained  by  recent  extension  will 
■^11  be  lost,  and  large  annual  expenditures  called  for  to  keep  such  depth 
channel  as  1  lie  extensive  commerce  of  this  important  harbor  demands. 
The  estimate  for  189G  is  as  follows :  For  322  feet  new  superstructure, 
^  north  pier,  $3,220;  refilling  piers  and  revetments,  $2,500;  minor 
pairs  pier  and  revetments,  $1,500 ;  dredging,  $5,000 ;  extending  north 
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pier  550  feet  and  south  pier  500  feet,  to  complete  the  improvement, 
$12(5,000;  makiiijj:,  with  an  allowance  of  about  8J  i)cr  cent  for  coutin- 
gencies,  a  total  of  8150,000. 

July  1.  1893,balan(0  unoxpcncltMl $70.&36.30 

June  oO,  IStU,  amount  ox]Kjnde(l  durinjjf  iiscal  year Gi>,  097.68 

July  1,  189-1,  balanc(j  unox]K'nde<l 1^538.63 

July  1,  1804,  outstauain;,'  liahilitins 401.53 

July  1.  189-t,  halauco  available 1,  ia7.i19 

Aniouut  a])proi)riute(l  by  m  t  ol'  August  17,  ISD-t 30,  <XX).  00 


• 


Amount  available  for  fiscal  yoar  rndin«(  Juno  ">0,  1805 31, 137.09 

i  Amount  that  ran  bo  profitably  oxpcndod  in  fiscal  year  oncliu(;Jniio  30,1896  15<^  000.00 
^  Submitted  in  compliauco  with  ru(]uiromciit4  of  Huctions  12  of  river  uud 
(      harbor  acts  of  IstJ:*  and  18:57  and  of  sundry  oivil  act  of  Mart'UJJ,  1893. 

(See  Ai)pendix  L  L  8.) 

9.  ^Vhitc  Lalic  ITarhor^  MichUjan, — The  improvement  at  this  i>oiiit 
contomiilates  the  creation  an<l  maintenance  of  a  channel  200  feet 
wide  and  VI  feet  deep  between  levetment.s  and  i)iers  oxteiidinfi:  to  deep 
water  in  Lake  Michig^an,  thereby  providing  easy  entrance  to  White 
Lake.  Before  improvement  the  two  lakes  were  connected  by  a  nar- 
row and  winding  stream  with  a  navigable  capacity  of  only  5  feot. 
Th(»  estimated  cost  of  the  improvement  was  originally  8170,530.80,  sub- 
secpiently  increased  by  additional  projects  of  1873,  188-1,  and  18!)2  to 
$337,550. 

The  total  expenditure  to  June  30,  1803,  was  8272,155.a3,  and  the 
harbor  works  tlicn  comprised  a  north  i)ier  1,515  feet  long  projecting 
into  Lake  Micliigan  3t)0  feet  beyond  its  shore  line,  and  a  south  pier 
1,S5 1  feet  h)ng])rojecting  730  feet  beyond  the  shore  line.  The  available 
dei)tli  at  entrance  was  lOi  feet.  The  i^roposed  depth  of  12  feot  ha:« 
becMi  o])taincd  from  time  to  time  by  dredging,  but  the  channel  ROx:i:ido 
sooi>  shoals  again  to  0  or  10  feet,  and  tliis  will  continue  to  bo  the  con- 
dition of  aifairs  until  the  piers  have  b(?en  carried  to  the  curve  of  1  ""*  feet 
dc]  th  in  Lake  Michigan,  now  distant  about  550  and  250  feet  from  the 
end.;  of  the  north  and  south  ])icrs  respectively. 

The  amcmnt expended  during  the  last  fiscal  year  was  $2,079. -5,  anil 
it  w:!s  applied  mainly  to  dredging  a  straightcut  50  feet  wide  f:'o::i  lake 
to  hike,  with  a  mid-channel  dei)tli  of  11  feet.  The  commercial  re  jUirc- 
ments  of  the  harbor  Aveie  thereby  satisfied  until  the  closeof  the  seas  ^n 
of  navigatiim,  but  a  survey  made  May  2:),  18t)l,  showed  that  the  chan- 
nel had  again  sl:oahMl  to  lO.'J  feet,  which  was  the  limit  available  for 
navi;;ation  at  the  close  of  the  year. 

T!:e  estimate  for  1S1)(>  is  intended  to  ])rovide  for  extending  the  piers 
to  tiie  limits  at  ])resent  authorized,  but  further  extensions,  aggi'egating 
.*?."(>  feet,  will  b(^  reiinired  to  carry  them  to  the  15 -foot  curve.  J{es]de.>< 
this  new  work  there  is  urgent  demand  for  rebuilding,  above  water,  3(57 
linear  ftct  of  that  ]»ortion  of  the  old  south  pi,er  that  was  built>frum 
twenty  two  to  twenty-four  years  ago;  tilling  in  both  piers  must  be 
overhaided,  and  consideiable  rci)airs  made  to  the  old  timber  work. 
Until  thei)iers  an*  extended  iep«'ated  dredging  will  be  reqniredtonieet 
the  needs  of  navigation.  The  estimate  is  as  follows:  For  extending 
north  pier  250  i\^i^{  ami  soutli  pier  LMK)  \Vi^\,  $50,0IM);  for  rebuilding  307 
linear  feet  of  south  ])ier  above  water,  $.">,7(U);  mis<'el]aneous  repairs  of 
l)iers  and  revetments  and  dredging,  $5,000;  making  in  all,  with  bbout 
0  per  cent  for  contingencies,  >«(>2,00(). 
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Jnly  1,  1893,  balanco  unexpended $7, 394. 37 

•Intie  30,  1894,  tftnount  expended  during  liscal  year.  - .^ 2, 679. 45 

Jnly  1,  1894,  balance  unexpended 4,714.92 

July  1,  1894.  outstanding  liabilities 4.30 

Jnly  1,  1894,  balance  arailable 4,  710. 62 

Amoaut  appropriated  by  act  of  August  17, 1894 5, 000. 00 

Anioaut  available  for  fiscal  year  ending  June  30,  1805 0,  710. 62 

f  Amount  (estimated)  required  for  completion  of  existing  project 53,000.00 
Amount  that  can  be  profitably  expendetl  in  tiHcal  year  ending  .J  nne30, 1896    62, 000. 00 
Submitted  in  compliance  Avitli  requirements  of  sections  li  of  river  and 
harbor  acts  of  1866  and  1867  and  of  Gundry  civil  act  of  March  3,  1803. 

(See  Api)eiulix  L  L  9.) 

10.  Penticater  Harbor^  Michigan. — Originally  an  nn navigable  connec- 
tion existed  between  Lake  Michigan  and  Portage  Lake,  which  had  been 
improved  by  local  interests  so  as  to  aftbrd  a  narrow  4-foot  channel  at 
the  tiuie  the  Government  work  was  coninienced  in  18G7.  The  project 
of  ini])rovement  then  a<lopte(l,  and  followed  withont  modification  nutil 
the  present  time,  aimed  to  incrense  the  channel  depth  to  12  feet,  and 
maintain  it  between  revetments  and  i)iers  extending  into  Lake  Michi- 
gan; its  estimated  cost  was  8,'i27,713.40. 

Tlie  total  exi)enditnre  to  June  30,  1893,  was  8232,307.27. 

The  length  of  nort  h  pier  and  revet  ment  wns  2,223  feet  and  of  south  pier 
2,115  feet,  but  they  reach  only  to  the  10  foot  curve  in  Lake  Michigan,  and 
it  is  therefore  imi)ossiblc  as  yet  to  maintain  the  projected  depth  of  12  feet 
between  them ;  this  will  continue  until  they  arc  extended  to  the  14  or  15 
foot  cnrve.  As  matters  now  are,  no  matter  how  deep  a  channel  may  be 
made  by  dredging,  it  rapidly  shoals  to  a  depth  of  9  or  10  feet  only. 

Expenditures  during  the  past  fiscal  year  amounted  to  §l,79\ll,  the 
principal  part  of  which  was  for  dredging  between  piers,  resulting  in  a 
channel  70  feet  wide  and  10  feet  deep.  This  was  do!ie  between  July 
21  and  August  22, 1893,  but  a  survey  of  May  25  and  2(5, 1891,  showed  no 
trace  of  it  left,  the  best  channel  then  exi.stiiig  b  tween  the  piers  having 
a  depth  of  10^  feet  only.  Besides  the  dredging  the  only  work  done  at 
the  harbor  during  the  year  was  patching  up  old  portions  of  the  i)iers  in 
the  effort  to  hold  them  together  until  means  are  jn^ovided  for  rebuilding 
them  above  water  and  retiHing  them  with  stone.  The  estimate  below 
i«  intended  to  cover  the  costs  of  nMumstr acting  these  old  portions,  and 
of  extending  the  south  pier  200  feet.  This  is  the  limit  of  extension 
authorized  at  present,  but  both  piers  will  have  to  be  extended  double 
that  amount  before  a  12- foot  channel  can  be  maintained  between  them, 
except  by  constant  dredging. 

The  estimate  for  1890  is  as  follows: 

For  rebuilding  above  water  and  refilling  520  linear  feet  north  pier, 
85,210;  same  for  1,030  feet  of  south  pier,SlO,3()0;  dredging  83,0(K);  200 
linear  feet  new  crib  work  for  completing  authorized  extension  of  s(mth 
pier,  $24,000,  making,  with  about  Oi)er  cent  for  contingencies,  845,000. 

July  1,  1^93,  balanco  uncxix-iidcd $(».  152. 73 

.lone  3(>,  1894,  aiiioiiDt  cxpcii<l(Ml  during  liscal  yc^ar 1.  795. 11 

July  1,  1894,  balance  nncxiMMulcd 4,  (J57. 02 

July  1,  1894,  outstanding  liabilities 350.04 

Jnly  1,  1^94,  balance  availabb^ 4,307.58 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amouut  available  for  fiscal  year  ending  Juno  30,  1895 9,307.58 
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L  Amoiiut  that  can  bo  profitably  expenilodin  fiscal  year  ondiiig  J  uuo  30, 1896  $45, 000. 00 
<  Submitted  in  complianoo  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  10.) 

11,  Ludington  Harbor,  Michigan, — Before  the  Government  undertook 
any  work  for  improving  this  harbor,  local  enterprise  had  made  a  narrow 
7-foot  channel  from  Lake  Michigan  to  Pere  Marquette  Lake,  and  main- 
tained it  for  several  years.  The  Government  work  was  commenced  ia 
1867,  with  the  purpose  of  enlarging  the  channel  to  a  width  of  200  feet, 
and  depth  of  20  feet,  and  protecting  it  by  piers  projecting  into  Lake 
Michigan ;  the  estimated  cost  was  8270,082.  The  improvement  was  duly 
made,  and  subsequently  maintained  by  i)eriodical  dredging  and  pier 
extensions.  In  1800  the  scope  of  the  design  was  enlarged,  and  18  feet 
was  fixed  upon  as  the  depth  to  be  obtained,  thereby  necessitating  exten- 
sions of  500  and  700  feet  to  the  north  and  south  piers  respectively;  it 
was  further  designed  that  these  extensions  should  be  so  made  as  to 
increase  the  width  at  entrance  to  250  feet.  These  extensions  have  been 
so  made,  but  the  full  depth  of  18  feet  has  not  yet  been  realized.  The 
total  of  expenditures  on  the  original  and  modified  projects,  to  June  30, 
1893,  was  .^349,075.01 ,  resulting  in  a  reliable  14i-foot  channel,  protected 
between  piers  aggregating  3,^3  feet  in  length. 

The  amount  spent  during  the  last  fiscal  year  was  85,543.92,  applied 
mainly  to  dredging  and  to  placing  additional  stone  filling  In  new  cribs. 
The  amount  dredged  was  13,802  cubic  yards,  by  which  the  depth  of 
channel  was  increased  to  10  feet. 

It  is  probable  that  further  extension  of  piers  will  not  be  required  for 
some  years,  but  those  portions  built  in  the  early  days  of  the  work  are 
so  decayed  that  they  can  no  longer  be  held  together  by  ordinary 
repairs;  they  must  be  rebuilt.  This  and  dredging  are  matters  that  can 
not  be  neglected  without  serious  detriment  to  the  navigable  capacity 
of  this  important  harbor. 

The  estimate  for  1896  is  for  the  following:  Rebuilding  inner  end  of 
north  pier,  130  linear  feet,  $2,600;  rebuilding  above  water  587  linear 
feet  north  pier,  $5,870;  rebuilding  above  water  1,423  linear  feet  south 
pier,  814,230;  miscellaneous  repairs  and  stone  to  provide  for  settlement 
of  filling  in  new  crib  worii,  $5,000;  dredging,  84, (KM).  Making  in  all, 
Avith  an  allowance  of  about  10  per  cent  for  contingencies,  $35,0(K). 

July  1,  1893,  balance  unexpended $7, 459. 09 

Juno  3iO,  1894,  amount  expended  during  fiscal  year 5, 543. 92 

July  1,  1894,  balance   unexxu'uded 1, 915. 17 

July  1,  181M,  outstanding  liabilities 1. 70 

July  1,  1894,  balance  available 1,913.47 

Amount  appropriated  by  act  of  August  17,  1894 6.  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 7, 913. 47 


i  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June30,1896    35,  000. 00 
<  Submitted  in  compliance  with  re<juirement.s  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  11.) 

I^.  Manistee  Harbor,  Michigan, — The  commerce  of  this  harbor  is  ex- 
tensive and  continuous  throughout  the  year,  its  most  prominent  feature 
being  the  regular  traflic  of  the  steamers  run  by  the  Flint  and  PereMar- 
quette  Railway  Company,  the  largest  of  which  draws  15  feet  when 
loaded.    The  number  of  vessels  entered  and  cleared  during  the.  year 
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18(13  was  2,831,  with  a  tonnage  of  959,550;  the  rec(Mi)ts  and  shipments 
duriug  the  same  period  were  908,135  tons,  tlie  principal  items  of  which 
were  salt  and  lumber. 

Before  the  Government  undert^jok  any  work  at  this  place  local  enter- 
pri.se  had  opened  an  entrance  to  the  river  for  vessels  drawing  7  feet. 
Systematic  work  was  commenced  by  the  (rovernmeiit  in  18i)7,  under  a 
project  for  pier  construction  and  dredging,  with  a  view  to  forming  and 
maiutaining  a  navigable  channel  12  feet  deep  at  the  entrance  to  and 
between  the  piers;  the  i)roject  was  extended  in  1873  to  include  dredg- 
ing ill  the  river  for  a  distance  of  about  1,350  feet  inside  the  shore  end 
of  piers  and  to  constructing  revetments  along  the  line  of  clnlnnel  so 
di-edged.     In  189'J  the  scope  of  operations  was  again  extended  tt>   in- 
clude dredging  a  channel  15  feet  deep  throughout  the  length  of  the 
Manistee  Kiver,  a  distance  of  about  8,000  feet,  from  Lake  Michigan  to 
I^fee  Manistee,  and  to  extending  the  north  and  south  piers,  respec- 
tively, to  the  18  and  1^1  foot  cuives  in  Lake  Michigan,  with  a  view  to 
iutaining  that  depth  of  channel  at  the  entrancre.    The  river  channel 


dredged    through   in  1891,   but  soon  shoaled  again  to   13  feet 

jaase  of  the*  unprotected  banks.    Congress  thereupon  made  further 

'W'ork  in  the  river  to  depend  upon  the  c(mstruction  and  maintenance  of 

pi'oj)er  bank  protection,  and  the  work  now  in  hand  is  limited  to  extend- 

the  piers  above  indicated,  keeping  them  in  serviceable  condition, 

dredging  between  them. 

The  amount  exi)ended  for  these  improvements  up  to  June  30,  1894, 

?^8  J345,065.08,  of  which  the  sum  of  $43,554.93  was  exi)ended  during 

tao  last  fiscal  year. 

Operations  duiing  the  year  included  the  construction  of  350  linear 
feet  of  crib  piers  30  feet  wide  and  from  24  to  20  feet  in  height,  rebuild- 
^*€r  719  feet  of  old  piers  from  the  water  surface  to  5  feet  above,  and 
^^'edging  in  channel  way  betw^een  piers. 

The  north  and  south  piers,  with  the  revetments  conne(*ted  there- 
?^*th,have  at  this  time  lengths  of  2,90Gi  feet  and  1,GS1>  feet,  respec- 
^^'^ly,  the  channel  dei)tli  between  them  being  not  less  than  15  feet  at 
^'jy  iK)iut,  as  the  results  of  dredging  and  pier  extension  made  during 
^^^  past  fiscal  year.    The  north  pier  extension  of  350  feet  made  daring 
tije  year  completes  the  present  ])roiect  as  respects  new  work  on  that 
pier;  a  like  extension  of  the  soutii  i)ier  remains  to  be  d<me  for  the 
^^pletion  of  that  structure.    The  maintenance  of  the  piers  in  service- 
able condition  calls  for  rebuilding  secrtions  that  were  originally  con- 
structed from  twenty-two  to  twenty-five  years  ago,  and  estimates  for 
tuis  purpose,  as  also  for  extending  the  south  ])ier  and  for  dredging,  are 
»*initted. 

^"^ly  1, 1893.  balance  nnexpcnded 5^15,889.85 

^^^  5J0,  lj!^i,  aiiioiiut  expended  during  liscal  year li^,  55 L  1>3 

J^y  1.1894,  balance  unexpended l»,:«l.92 

JDlyl,  189t,  outstanding  liabilities 127.61 

%  1, 1894,  balance  available 2,207.31 

Amount  appropriated  by  act  of  August  17,  189 1 12, 000. 00 

Amount  available  for  iiscal  year  endinjr  Juno  30,  1895 U,  207.  31 

I  Amonnt that  can  be  profitably  expended  in  liscal  yoarending. I  une 30, 1S96    01,000.  00 
\ Submitted  in  compliance  with  refjuirenicnts  ofsections  2  of  river  and 
(    harbor  acts  of  1866  and  m'u  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  12.) 
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13.  Hnrhor  of  refufjc  ai  Portage  Lal'c^  Michigan. — ^The  f^esit  need  of 
i\  liarl;or  of  lefuge.  in  tliis  vicinity  has  lon^i:  been  recognized,  and  tbo 
lM»(iilijU"  adaptability  oY  Porta^re  Lake  led  to  its  Kelectioii  for  this 
pnrpose  as  far  baek  as  ISTS.  In  1871)  <,'on^ress  made  the  lirst  apitro- 
priation  for  th(»  work,  bnt  its  aninnnt — 810,(100 — was  wholly  inade- 
quate for  the  objeot  in  view,  and  tlie  subs4*qnent  approprhitions  have 
been  insullieient  to  eoniplete  the  work.  Their  expenditure  has  nut 
pK.dueed  lesults  of  any  praetieal  value;  the  j^iers  have  only  reached 
to  about  half  the  proposed  limits,  and  are  Avholly  useless  as  a  pro- 
teeti<»n  for  any  ehannel  that  may  be  made  between  them.  The 
avaihible  deptli  between  i)iers  in  April,  1S94,  Avas  only  5i  fee*.  A 
ehannel  40  feet  wid(»  and  1.1  feet  deep  was  dredjred  April  1*8  to  May 
2(J,  to  alford  relief  to  the  little  local  commerce,  the  amount  excavated 
for  this  puriHise  being  1*4.870  cubic  yards.  In  one  niontirs  time  the 
dredged  channel  had  shoaled  again  to  an  available  depth  of  only  11 
feet. 

The  total  (expenditure  to  June  00,  1804.  was  A0S,0l>0.i:j,  of  which 
81, 705.52  was  exiM*iided  during  the  last  fiscal  year. 

The  completion  of  an  easily  accessible  harbor  of  refuge  at  this  place 
is  a  matter  of  great  importance  to  the  extensive  conimeico  entering 
and  i)assing  the  <*astern  Lake  Michigan  ports.     From  Traverse  Bay, 
Michigan,  to  ]\lichigan  City,  lud.,  the  only  harbor  that  maybe  enteivd 
for  refuge  with  comparative  safety  when  shelter  is  iieedeil  is  that  at 
(Irand  Ilaveii,  the  i)iers  of  which  are  4(M)  feet  apart.    The  other  har- 
bors A\ei(»  not  designed  for  refuge,  and  their  entrances  are    so  eon- 
ti acted  that  no  vessel  can  attempt  them  without  risk  of  disaster  when 
the  weali.er  conditions  are  such  as  to  nnike  shelter  from  the  oi)ei 
lake  n<'((»ssary.    The  Wu'.t  that  these  harbors  have  l)een  improved  a 
great  expense  to  keep  i)ace  Avith  the  demands  of  their  commereo  br 
magnilies  the  imi)ortance  of  creating  one  that  will  provide  shcltiT  C 
vess<»ls  bearing  it  when  approaching  their  destined  ])orts  iii  liea 
weathei'.     In  this  connection  it  is  proper  to  note  that  two  schoont^- 
att<*mpted  to  enter  Frankfort  Harbor,  17  miles  distant,  on  the  •Ust^ 
October  last,  missed  the  entrance,  and  went  on  the  beach  north  of  I 
harbor. 

Th(»,  harbor  of  refuge  can  not  be  built  Avith  such  meager  appropr"  ^ 
tions  as  have  iiei(»tolbre  been  made,  and  it  is  therefore  urged  by  t  ^ 
oOlcer  in  charge  tiiat  the  next  appropriation  be  not  le::S  than  811^3,(F  ' 
if  any  real  elVort  to  make  the  harbor  is  to  be  attemi)ted.  If  thi:}  is  u 
done,  it  is  believed  that  the  Mork  had  better  be  abandoned,  as  any  su^ 
uiaterially  less  will  produce  no  effective  advance  toward  the  cud  inili 
catcd,  and  there  appears  to  be  no  good  reason  for  further  approprin- 
tion  with  any  oth<'r  olnect,  the  local  commerce  being  utterly  insigniti' 
cant.  The  work  i)roj)osed,  if  the  above  amount  isappropriateil,  includes 
building  tiot)  linear  fvi't  of  new  crib  work  for  extending  the  i)icr8, 
i?(><?,tH.O:  rebnildiiig  1,1*40  linear  feet  of  wrecked  and  unserviceable 
north  pier  and  revetment,  J?.')S,0(»0:  re])airing,  sheet-i)iling,  and  reiilliug 
south  piei  an<l  revetment,  s(i,O0O;  dredging,  slO,000;  making,  with  an 
a]l(»wa];ce  of  a  little  ji^ss  than  10  [)er  cent  ibr  contingencies,  the  total 
of  $ll*."),0O0.  • 

As  soon  as  tlie  work  al)ov(»  indicated  is  doiu^  it  will  be  necessary  to 
l)roceed  at  once  to  add  i'AH)  linear  feet  of  crib  work  to  the  new  piern  in 
order  to  carry  tliem  to  the  l*0-1bot  curve  in  Lake  Michigan,  which  is 
tlie  least  limit  that  will  suiliee  to  i)iotect  a  channel  between  them  of 
such  de])lh  an<l  width  as  i-.  nMiuisite  lor  a  harbor  of  refuge. 


RIYEB  AND   HASBOB   TMPBOVEMENTS.  351 

July  1,  1893,  balance  uucxpemled $3,885.39 

June  30,  18!>i,  amount  expended  during  fiscal  year 1, 705. 52 

July  1,  1894,  balance  unexpended 2, 179. 87 

July  1,  1894,  outstanding  liabilities 105.27 

July  1,  1894.  balance  available 2, 074.  GO 

Amount  appropriated  by  act  of  August  17,  1894 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 27,074.60 

t  Amount  (estimated)  required  for  completion  of  existing  project 142, 000. 00 

J  Amount thatcan be protitablyexpondediniiscalyeareuduig.)uno30,1896  125, 000.00 
A  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  13.) 

i^.  Frankfort  Harbor j  Michigan. — Before  any  work  was  done  by  the 
Government,  Lake  Aux  Bees  Seies  (Frankfort)  could  be  entered  from 
Ijake  Miebigan  by  a  narrow  and  uncertain  channel,  3  or  4  feet  deep. 
The  project  adopted  on  commencing  improvements  in  18G7  was  to 
dredge  a  new  connecting  channel  12  feet  deep  and  200  feet  wide,  and 
to  protect  its  sides  by  pile  revetments,  and  its  entrance  by  crib  pier.s 
extending  672  feet  into  Lake  Michigan  on  the  north  side  and  832  feet 
on  the  south  side.  The  estimated  cost  was  $140,400.  This  project  was 
afterwards  modified  from  time  to  time  to  provide  for  repairs,  dredging, 
and  necessary  pier  extension,  until  that  now  in  i)rogress  was  adoptefl 
in  1802,  by  which  the  crib  work  in  north  pier  will  be  1,002  feet  long 
and  in  south  pier  1,250  feet  long.  The  original  estimate  has  thereby 
grown  to  8325,059.85  as  the  total  estimated  cost  of  original  construc- 
tion, maintenance,  and  repairs,  and  new  work  included  in  the  present 
project. 

Up  to  the  close  of  the  fiscal  year  eiuling  June  30, 1804,  total  expendi- 
ture was  8273,900.83,  of  which  $3,802.61  was  expended  during  the  last 
fiscal  year. 

At  the  beginiring  of  this  last  year  the  entrance  channel  was  in  good 
navigable  condition,  the  depth  at  entrance  being  16  feet,  made  so  by 
dredging  under  a  contract  that  had  been  closed  in  April,  1893. 

Operations  during  the  year  x)ast  were  limited  to  dredging  and 
repairs  of  the  piers.  In  the  work  of  dredging  6,933  cubic  yards  was 
excavated  in  restoring  the  channel  between  i)iers,  and  thiough  the 
shoal  that  is  constantly  forming  in  advance  of  them  because  of  their 
insufiBcient  length,  this  work  was  completed  Sei)tember  11,  1893,  but 
the  storms  of  early  October  obliterated  that  thnmgh  the  shoal,  leaving 
it  only  10  feet  depth  in  axis  of  channel,  slightly  deeper  to  the  south- 
ward, and  only  8J  feet  on  north  pier  line.  No  dredge  being  available 
for  work  there  at  that  time,  the  large  car  feiryboats,  making  regular 
trips  acioss  Lake  Michigan  to  and  from  the  harbor,  scoured  a  new 
channel  by  their  propeller  wheels,  and  were  thereby  able  to  continue 
their  service.  The  repair  work  consisted  in  tearing  out  porti<ms  of 
old  rotted  superstructure  and  replacing  it  with  new;  placing 325  linear 
feet  of  double  sheet  piling  along  the  rear  fiice  of  portions  of  the  north 
pier,  to  prevent  sand  passing  through  it  and  filling  up  the  channel 
between  piers;  building  365  feet  of  sand  fences,  5  feet  high,  to  check 
drift  of  sand  over  piers  into  channel  way ;  a  large  amount  of  drift  tim- 
ber was  cleared  out  of  the  i)iers,  and  stone  filling  placed  where  the 
supply  was  deficient. 

It  is  most  impoitarit  that  the  i)iers  be  extended  to  the  limits  of  the 
approved  project,  as  entrance  to  the  harbor  is  liable  to  complete 
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destruction  after  every  severe  storm  as  loii^  as  the  present  coudition 
of  aH'airs  continues.  Considerable  repairs  of  piers  and  additional  stone 
filling  are  necessary  for  the  security  of  the  old  work,  and  dredging 
must  be  resorted  to  to  keep  the  channel  open. 

The  estimate  for  180G  is  as  follows:  400  linear  feet  of  crib  work  for 
extending  juers,  840,000;  sheet  piling,  repairing  and  refilling  piers, 
$5,000;  dredging  and  contingencies,  80,000;  total,  $51,000. 

July  1 ,  189J<,  balance  nnoxpeiuleil $7, 831. 13 

JiiiKi  ,'^0,  1894,  aiiiouiit  expended  during  ilBcal  year 3,802.61 

Julv  1,  1804.  balance  unexix'uded 4,028.52 

.Inly  1,  1894,  outHtanding  liabilities 420.77 

July  1,1894,  balance  available 3,607.75 

Amount  a]>pr<)i)riated  by  act  of  August  17,  189-1 50, 000. 00 

Amount  available  for  liwcal  year  ending  June  30,  1895 53,607.75 

(  Amount  that  can  bo  prolUaI)Iyexponde<i  in  fiscal  year  ending  Juno  30, 1896    51,  000.00 
<]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  1SG()  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  14.) 

lei.  Charlevoix  Harbor,  Michigan. — The  improvements  at  this  plane 
are  designed  to  furnish  access  to  Kound  and  Pine  lakes,  situated  in  the 
northern  i)art  of  the  peni nsuhv  between  (xrand  and  I^ittle  Traverse  bays. 
The  original  outlet  from  these  lakes  to  Lake  Michigan  was  a  narrow 
stream  through  which  boats  drawing  only  2  or  3  feet  could  pass. 
Local  enteri)riKe  improved  these  conditions  by  dredging  and  pier 
contntruction  so  as  to  permit  the  passage  of  vessels  drawing  0  feet. 
Work  was  then  commenced  by  the  (ioveriiment  with  an  appropriation 
of  $1(),0()()  mnde  in  the  river  and  harbor  act  of  August  14, 1876,  the 
project  ]U()viding  lor  dredging  a  straight  channel  100  feet  wide  to  a 
navigabU'  depth  of  12  feet  through  Pine  Piver  to  Pound  Lake  and  pro- 
tecting its  sides  by  i)ile  revetments  and  its  entrance  by  crib  piers  150 
feet  apart,  extending  to  12  feet  of  water  in  Lake  Michigan.  This  project 
was  extended  to  provide  a  revetted  channel  12  feet  deep  from  Bound 
to  Tine  Lake.  With  this  modiUcation  the  estimated  total  cost  was 
818<>,00(). 

The  amount  (expended  to  June  ;iO,  1893,  was  $102,067.91,  when  there 
was  a  narrow  channel  13i  l'e(*t  d<»ep  from  Lake  Michigan  to  Bound  Lake, 
and  one  12.^  feet  deep  from  Pxmnd  Lake  to  Pine  Lake,  these  depths 
being  th(^  immediate  results  of  dredging  during  that  fiscal  year. 

The  amcmnt  expended  during  the  year  ending  June  30,  IdO^^  was, 
80,723.r)2,  and  it  was  applied  to  restoring  the  requisite  depths  of  chan- 
nel by  dredging  and  to  repairing  piers  and  revetments.  The  principal 
items  of  repairs  were  the  removal  of  400  linear  feet  of  old  plank  beam 
revetment  and  replacing  it  by  a  substantial  structure  of  piles  and  sheet- 
piling,  overhauling  stone  tilling  of  piers  to  equalize  its  distribution, 
and  gathering  (»;3  C(»rds  of  bowlders  from  the  beach  to  supply  deficien- 
cies in  pier  liJling.  The  work  of  dredging  has  served  to  maintain  the 
recpiired  navigable  depth  except  during  a  short  portion  of  the  year,  and 
the  repairs  have  kei)t  piers  and  revetments  in  serviceable  condition. 

The  estimate  for  1S9()  is  as  follows:  200  linear  feet  new  crib  work  for 
extending  south  pier  to  12-foot  curve  in  Lake  Michigan,  $20,000; 
removing  TjOO  linear  feet  of  old  (Tib  work,  north  pier,  and  replacing  it 
by  new  work,  ?22,5()0;  dredging  and  occasional  repairs  of  piers  and 
revetments,  80,000;  making  in  all,  with  10  per  cent  approximately,  for 
contingencies,  $53,000, 
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Concerning  this  estimate  the  item  of  $20,000  for  extending  south 

Sier  is  essential  to  carry  its  end  out  to  water  12  feet  deep,  as  required 
y  the  approved  project,  and  until  this  is  done  it  will  be  imj^ossible  to 
k^e€p  that  depth  at  entrance.    The  500  feet  of  old  crib  work  that  must 
uov  be  replaced  was  originally  built  by  local  enterprise,  and  is  in 
iinmineut  danger  of  destiuction  by  any  severe  northerly  storm,  and 
navigation  between  the  piers  would  thereby  be  completely  obstructed. 
It  is  a  waste  of  money  to  continue  further  temporary  repairs  over  this 
portion.    Periodical  dredging  and  minor  repairs  of  piers  and  revet- 
ments are  essential  for  maintaining  channels  and  accessory  woiks. 

July!,  1893,  balance  unexpended $10,432.09 

Juno  30,  18S4,  aniuunt  expended  durini;  fiscal  year G,  723. 52 

July  1,1894,  balance  unexpended 3,708.57 

Jnlyl,  1894,  outstanding  liabUities 868.47 

July  1,1894,  balance  available 2,840.10 

Amount  appropriated  by  act  of  August  17,  1894 8.  OrK).  00 

Amount  available  for  fiscal  year  ending  June  30,  1895 10,  840. 10 

IAniount  (estimated)  required  for  completion  of  existing  iirojoct (J5,  500. 00 
Anionptthatcan  be  profitably  expended  in  timal  yearen<liug.I  une30,18J>6    53,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Itarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  15.) 

■'^.  PetoHkey  Harbor,  Michigan. — Petoskey  lies  on  the  south  shore  of 
J^ttle  Traverse  Bay.  Its  water  front  has  no  sheltered  anchorage,  and 
"*®  transfer  of  a  considerable  commerce  and  passenger  traffic  is  effected 
*^  a  landing  pier  under  conditions  of  gi'eat  difliculty  and  no  little  dan- 
8^  during  the  prevalence  of  high  northwest  winds.  Congress  has 
**|^ctwo  appropriations  for  improving  the  conditicm  of  aflairs. 

The  river  and  harbor  act  of  August  17,  WH,  contains  an  appropria- 
"?1  of  $10,000  for  this  improvement,  and  provides  that  this  amount, 
5*^li  tbo  unexpended  appropriations  heretofore  made  for  tliis  harbor, 
l**to  be  expended  according  to  the  larger  of  the  two  projects  submitted 
jJi  the  r^jpoj.t  of  December  21, 1880,  of  the  results  of  a  survey  of  this 
J^^Hty.  The  report  mentioned  is  printed  in  the  Annual  Ivcport  of  the 
^V^ef  of  Engineers  for  1800,  pp.  -!07;/>-2075,  and  the  larger  project  sub- 
mitted therein  proposes  the  construction  of  a  harbor  in  the  bay  by 
J^^Usof  a  pier  projecting  offshore  from  a  point  westward  of  the  city 

'*d  «|onuecting  with  a  breakwater  extending  eastwardly  and  covering 
^^  city  front.  The  sheltered  area  to  be  about  12  acres,  and  the  esti- 
''^^t^cost  of  the  work  is  §170,000. 

jj^y  1.1893,  balance  unexponded $31,780.80 

**^«H},  18W,  amount  expended  during  liscal  year 4.02 

j^}>'  1, 1804,  balance  unexpen<led 34,  776. 78 

"^»»nt  appropriated  by  act  of  August  17,  1894 10, 000. 00 

^^^t  available  for  liscal  year  ending  .June  .30,  189,5 44,776.78 

*  A^'^^'^t  (estimated)  rojpiired  for  coniplotion  of  existing  project 125,000.00 

^'^oiintthat  can  be  profitably  expended  in  fiscal  year  ending.)  iino  30, 1891$  J 2.5,  000. 00 
-^mitkMl  in  compliance  with  reciuirenients  of  sections  2  of  river  and 
»»arhoract8  of  18G(»  and  1867  and  of  sundry  civil  act  of  Mareii  3,  1S93. 

(See  Appendix  LL  16.) 

j^^^*  Cheboygan  Harbor,  Miehhfan. — When  survey  was  made  at  the 
^^th  of  the  Cheboygan  liiver  in  1870,  i)reparatory  to  commencing  its 

ENG  94 23 


354         REPORT   OF   THE   CHIEF   OF   EKGINEERS,  U.  8.  ARMY. 
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iiiiprovement  in  tlie  following  year,  the  navigable  clinnncl  was  only  6 
i'eet  deep.  The  original  project  of  improvement  was  to  dredge  an 
entrance  channel  200  feet  wide,  14:  feet  deep,  and  protect  its  sides  by 
X)i]e  piers  and  revetments,  all  at  an  estimated  cost  of  $395,335.  But  as 
actually  carried  out  the  feature  of  side  protection  has  been  found 
unnecessary  and  therefore  omitted;  deducting  $266,110,  which  wan  the 
lu'oportional  i)ai  t  of  the  total  estimate  applicable  to  the  omitted  feature, 
leaves  $121),225  as  the  estimated  cost  of  the  improvement  really  under- 
taken. The  dredging  was  carried  to  a  depth  of  only  13  feet  until  1880, 
when  it  was  increased  tt)  15  feet  for  a  width  of  50  feet  in  midchunuel. 
In  1882  it  was  decided  to  extend  this  depth  over  the  full  width  of  chan- 
nel, and  in  1888  to  prohnig  the  channel  up  to  the  State  road  bridge.  In 
November,  1880,  all  the  ])ropt)sed  dredging  was  completed,  resulting  in 
a  l.")foot  channel  200  feet  Avide,  from  deep  water  in  the  Straits  of 
Mackinac  to  the  State  road  bridge  over  the  Cheboygjin  River,  a  dis- 
tance of  about  7,100  feet.  A  4()-f()ot  square  timber  crib,  constructed  in 
1881,  marks  the  entrance  to  the  channel,  and  constitutes  the  founda- 
tion of  a  light-house  subsequently  erected  by  the  United  States  Light- 
Ilouse  Estal)lishment. 

The  total  expenditure  for  improving  this  harbor  to  «Tune«$0, 1894,  was 
§120,828.24. 

No  work  has  been  done  there  since  the  close  of  operations  in  1889. 
Ill  the  mean  time  the  15  foot  channel  has  shoaled  to  12  and  13  feet  in 
some  places,  and  its  navigable  capacity  has  thereby  become  materially 
impaired.  It  is  proimsed  t<*  restore  the  full  depth  of  15  feet,  for  which 
pui  i)ose  there  is  available  an  unexpended  balance  of  former  appro- 
priations, amounting  to  $18,171.70.  As  this  will  suflice  for  that  pur- 
\H}S{\  and  as  there  is  at  this  time  no  ai)proved  project  for  other  work, 
no  estimate  is  submitted  f(U'  1806. 

July  1.  ISIU,  balanco  nnrxp<'iid<Ml « $18, 197.68 

.JiiiM'  :U),  18S»1,  aiiunmt  cxptMided  during  iiHcal  year 25.92 

.Tulv  1,  1«I>I,  halaiicc  unoxpoiuled 18, 171.76 

July  1.  1S!M,  outhtanding  liabilities 158.67 

July  1,  ls:U.  ])alinico  available 18,013.00 

(See  Appendix  L  L  17.) 

/>\  Alpena  Harbor  {Thunder  Bay  River),  Michigan. — The  city  of 
xVlpena  occupies  botli  banks  of  Thunder  Bay  River  at  its  mouthy  and 
this  rea<!h  of  river,  about  a  mile  long,  together  with  the  dredged  chan- 
nel throu*rh  the  bar  in  advance  of  it,  constitutes  Alpena  Harln^r,  which 
I:as  been  the  subject  of  improvements  carried  on  by  the  Government 
sin((i  1<S7<),  under  ai)propriations  for  imi>roving  Thunder  Bay  Harbor 
and  Tliunder  Bay  Kiver. 

The  original  (le])th  at  entrance  to  the  river  was  only  7  feet,  but  local 
enterprise  increased  it  to.  12  feet.  The  work  of  improvement  by  the 
Goveinment  has  provided  a  wider  channel  and  increased  the  depth  to 
13,  11,  and  10  feet,  under  successive  i)rojects,  whose  costs  were  estimated 
at  $4,701,  8ir,,(MH),  and  J?30,()S7,  resi)ectively;  the  total  of  the  three 
sei)arate  estimates  b«»in<i:  J?rir>,sr>l. 

The  anumnt  expended  to  the  close  of  the  fiscal  year  ending  JuneSO, 
1S|)3,  was  >«.'U,7;{r>.;M,  at  wliich  time  a  channel  10  feet  deep  had  been 
nuide  from  Thunder  Uay  to  the  head  of  navigation  in  Thunder  Bay 
Biver,  a  total  length  of  about  7,(KK)  feet;  that  portion  in  the  harbor 
]>roper,  included  bcLween  the  (lock  lines  established  by  the  oity  of 
Alpeini.  had  been  ctmipleted  to  its  full  width,  and  that  in  the  open  cat 
through  the  bar  at  the  river's  outlet  into  the  bay  nearly  so. 
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The  amonnt  exx)ended  during  the  last  fiscal  year  was  $5,453.83, 
including  $823.63  paid  retained  percentages  due  on  contract  work  done 
toward  the  close  of  the  preceding  year.  .  The  work  done  was  dredging, 
therol>y  completing  the  contract  and  work.  The  width  of  finished 
<^haiinel  is  200  feet  at  entrance  of  cut  through  the  bar,  150  feet  at 
l>oiiit  of  entrance  between  piers,  and  from  that  point,  conforming  to  the 
*^i.stunce  between  dock  lines  established,  the  widtli  of  100  feet  is  held 
ft>r  tx  <listance  of  2,600  feet,  beyond  which  it  is  75  feet  for  a  distance  of 
^7«>Oo  fiH.*t,  and  thence  50  feet  to  the  head  of  navigation. 

Tlif3  estimate  for  1896,  submitted  below,  is  f  )r  maintaining  the  navi- 
^^l>les  capacity  of  this  channel,  as  it  will  undoubtedly  sutler  material 
«etex*ioration  before  that  time. 

Thundir  Bay  (Alpena)  Harbor,  Micliigan. 

"ih^^    X  ^  1893,  balance  nnoxpenaed $823.65 

■*^«^   -^-)^  1^4^  amount  expondod  during  liscal  year 823. 63 


Thunder  Bay  River  {Alpena  Harbor),  Michigan. 

j^  ^^    X  ,  181)3,  balance  unoxpenilod $9,  441 .  03 

•*    ^),  18iJ4,  amount  expended  during  fiscal  year 4,  630.  20 

jtt  1  ^^     X  ,  18:M,  balanco  uuoxpendc.l . . . , 4, 810. 83 

•^^     X  ,  189 1,  outHtanding  liabilities 158. 07 

AJUt'^^    ^  ,  l«n4,  balnnro  available 4,  (kV?.  16 

^ *  lit  appropriated  by  act  ot*  August  17,  1894 4, 000. 00 

^^  nt  available  for  fiscal  vear  ending  June  30,  1895 8,652.16 

S  ^^^  '  =.= 

■:   ^^^J^nntthatcanbeprofitablyexpen-ledin  fiscal  year  endinj;Jnno30, 1896  5,000.00 
^          \*-»niitled  in  compliance  with  requirements  of  sections  2  ot*  river  and 
^j^^rbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  18L>3. 

^^%ie  Ai)j>endix  L  L  18.) 
ei^^^'^-  8(ifjinaw  River,  Michigan. — Before  improvement  the  navigable 


t^^   *  K  beiijf?  eonii)leted  in  the  following  years.    In  siib.<equent  years  the 
^^ '^*t>e  of  operations  was  gradually  extended  to  various  shoals  hiirher 


.^*:^>  Xmt  ^nbJect  to  no  general  project  until  1882,  when  a  comprehensiv 
l>.^*l    connected  scheme  of  impiovement  covering  the  entire  river  wn 


e 
is 


^  It  should  be  observed  that  the  above  estimates  concerned  tlie  qnes- 

^^ii  of  original  cost  only,  and  took  no  note  of  cost  of  maintenance  wliile 

,*^^  work  of  construction  was  in  progress;  but  in  a  stream  of  this  charac- 

*^^  that  is  a  matter  of  great  and  constant  expense,  and  in  the  absence  of 

^propriations  specifically  ai)plicable  thereto  its  cost  has  of  necessity 

^Q  an  annual  tax  of  no  small  magnitude  on  the  successive  approiiria- 
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tions  for  construction.  The  sum  total  of  appropriations  that  will  have 
to  bo  made  before  the  work  can  bo  completed  mast  therefore  largely 
exceed  the  original  estimates  for  construction  only. 

The  total  of  expenditures  to  June  30,  1803,  was  $588,011.80,  and  the 
result  obtained  was  a  through  channel,  with  depths  as  proposed,  froni 
the  bay  to  near  the  head  of  navigation.  The  channel  had  its  fall 
width  of  200  feet  in  nearly  all  parts  up  to  include  the  Bay  City  front, 
but  above  there  the  width  obtained  was  generally  from  a  quarter  w 
one-half  of  what  it  is  projmsed  to  make  them. 

The  amount  expended  during  the  fiscal  year  was  ^60,262.09,  most  ol 
wiiich  was  ai)plied  to  dredging.  This  work  resulted  (1)  in  completing. 
to  its  full  widtli,  the  channel  uj)  to  Bay  City  and  along  its  front;  (2)  in 
increasing  the  widths  of  channels  at  Melbourne  Shoal  and  New  Yorli 
Works  Bar;  (3)  in  restoring  the  channel  at  Zilwaukee  Bar,  where  i>or- 
tions  o  the  improved  channel  had  become  tilled  with  deiiosits  to  sucli 
an  extent  as  to  obstruct  navigation;  and  (4)  in  extending  the  channel 
along  two  sections  of  the  river  in  front  of  the  city  of  Saginaw,  where 
increased  depth  was  most  needed. 

Careful  surveys  were  made  during  the  winter  of  the  Zilwaukee  Bar, 
New  York  Works  Bar,  l^ssexville  Bar,  and  bar  at  mouth  of  the 
river.  At  all  these  ])laces,  except  Essexville,  the  improvements  were 
found  very  niu(»h  impaired  by  dc])osits,  which  measured  over  85,000 
cubic  yards  in  the  bar  at  the  mcmth. 

For  reasonable  ])rogress  on  this  extensive  improvement,  and  for 
maintenance  of  work  already  accomplished,  the  sum  of  $150,000  ifl 
needed. 

July  1,181)*^,  Imlaiu'o  nnoxpendea $79,138.11 

J 11111' HO,  ISiM,  amount  vxiKMided  (luring  iiscal  year 66, 2(52. OG 

Julv  1,  IWM,  balance  uiirxpeiidod 12, 876. OS 

July  1,  1804,  outstaiidiug  liabilities...: 602.61 

July  1,  18IM,  balance  available 12,373.41 

Ainnuut  approjiriated  by  act  of  Auj^ust  17,  18JW 4O,OOO.0C 

Amount  available,  for  liscal  year  eudiu*^  Juno  30,  1895 52,373.41 

(  Amount  that  ean  bo  profitably  expended  in  tisoal  year  cndiuf;  Juno 30, 1896  150^  000. 0( 
'  Subinitteil  in  I'oinplianee  with  requirements  of  seetious  2  of  river  and 
(     harbor  acts  <d"  \m\  and  1«67  and  of  sundry  civil  act  of  March  3, 1893. 

(See  App<Mi(lix  L  L  10.) 

^0,  Harbor  of  rrfiujr  at  ^and  Beacli^  Lal'e  JInron,  Michigan, — ^Th< 
site  for  this  liarhor  was  sck^ted  in  ISTli  after  carefnl  consuleratiou.  It 
is  on  the  west  shore  of  Lake  II nron,  00  miles  north  of  its  outlet  int( 
the  St.  Chiir  Kiv(M\  and  the  artilieial  harbor  bnilt  there  since  then  if 
the  only  sale  refn«re  on  that  coast  from  the  foot  of  the  lake  to  Tawai 
Bay,  115  mil<»s  above.  The  work  of  construction  was  eommeuced  ii 
187.'),  under  a  project  ])rovidin^  for  three  sections  of  breakwater,  madi 
of  stone-lilled  crii)  work,  so  located  as  to  shelter  a  Avaler  area  of  som< 
(»5()  acres  and  for  deepening  this  area  by  dredging  where  necessary 
The  estimated  cost  was  rSl,Mi\r)00.  The  sheltering  breakwaters,  witl 
a  total  length  of  8,1.')2  feet,  were  com])lete<l  in  1885  at  a  cost  of  abou' 
8075,000,  and  since  that  time  expenditnres  have  been  applied  to  keep 
ing  them  in  repair,  dredging,  and  supervising  the  berthing  of  vessel 
entering  tlui  harbor  lor  rcl'nge. 

The  total  expenditure  to  June  30,  1893,  was  *l,ia'M>78.53, and  for  th< 
fiscal  year  just  closed  8-i:{,8:»2.L4. 

The  latter  was  applied  to  supervising  the  use  of  the  harbor,  sonu 
extensive  repairs  of  the  main  breakwater,  and  dredging. 
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work  of  dredging  is  for  the  purpose  of  obtaining  a  clear  depth 
of  ^X    fVjet  at  the  harbor  entrances  and  extending  such  depth  to  adjoin- 
ing portions.    These  operations  are  at  present  designed  to  cover  an 
are^  <>£  about  365,000  square  yards.    The  work  was  done  by  contract, 
*^   *^_   iprice  of  43  cents  per  cubic  yard,  making  the  cost  for  the  year 
$2tl,4K>4).17.    The  material  dredged  is  mainly  rock  and  bowlders. 

'^li^i  repair  work  comprised  rebuilding  330  linear  feet  of  sea  wall  that 

had.  ]k>^en  carried  away  from  the  main  breakwater  during  the  storm  of 

April     21,  1892;  rej)airiug  break  made  by  the  steamer  Wissahiclwny 

whiel^^  in  attempting  a  landing  July  20,  ran  into  the  main  pier  and  cut 

thi'oix^h  all  the  timbers  above  water;  decayed  upright  facing  plank 

were     stripped  from  tiie  inner  face  of  the  breakwater  for  a  length  of 

4jL3s  feet,  and  a  new  oak  fender  secured  in  place  along  the  same  length; 

the   ol<l  3-inch  decking  was  removed  for  a  lengtli  of  1,424  feet  and 

'^Plo.cied  with  G-inch  hemlock   i)lank;   all  decayed  timbers  that  were 

acees$%ible  were  taken  ont  and  rej^laced  by  new  material.    The  total 

^*t  of  repairs  was  $9,080.41.     With  the  funds  available  it  is  proposed 

^  coi^tinue  the  work  of  dredgiiig  and  general  repairs  to  the  above- 

Y^ter  seition  of  the  breakwaters.     But  these  repairs  are  superficial,  and 

"5^  iiot  reach  to  the  unseen  interior,  on  which  the  integrity  of  the  whole 

^  ^^^<^t:ure  depends;  they  but  box  in  the  mass  and  may  serve  to  hold  it 

J^ff^trlier  for  a  time,  but  eventually  the  steadily  decaying  interior  tim- 

Sj^**^  rimst  give  way  under  the  assaults  of  some  storm  wave,  and  with 

^*^>    the  whole  superstructure,  its  stone  filling,  and  newly  repaired 

.|^^^ce.    The  true  policy  is  to  replace  such  portions  by  concrete  or 

*^^r  masonry,  and  it  is  submitted  that  means  should  be  provided  for 

^^oing  as  occasion  ofl'ers.    The  substructure,  being  below  water,  does 

xi^^  ^«cay,  and  may  be  depended  upon  as  a  substantial  foundation  for 

^Superincumbent  masonry.     As  an  initial  step  in  this  direction  an 

gj^  ^^^*i>priation  of  8100,000  is  urged,  to  be  ai)plied  as  breaches  occur  or 

\^S^\^  evidence  of  weakness  develops  as  show  imminent  danger  of  col- 

^j£»*^^*    An  additional  sum  of  S.lOjOOO  is  re(iuired  to  continue  the  work 

j.^,^  V^ging  and  i)rovide  for  expenses  of  harbor  control,  miscellaneous 

l-ji^^^^Tsof  piers  and  plant,  and  engineering,  superintendence  and  con- 

\^^iicies.  This  brings  the  total  estimate  lor  1800  to  8150,000. 
^IjI^^**  respects  the  benefits  to  the  general  commerce  on  the  Great  Lakes, 
cia.11^  ]harbor  is  second  in  importance  to  no  other,  but  its  local  commer- 
^^^  *  i  iiterests  are  small.  The  number  of  vessels  that  entered  for  refuge 
^1^  y*  ^ig  the  past  year  was  991,  with  a  total  measured  tonnage  of  384,070; 
^^^  Si'and  total  so  entering  from  1877  to  1893  inclusive  was  20,375; 
^*^iiuge,  0,451,022. 

Juti      ^'  ^^^^'  balance  unoxpendcd $180,813.68 

^  v^),  189t,  amount  expended  during  liscal  year 43,892.21 


j^^i^^   1,  18iU,  balance  unexj)ended. 
'^^^-i^'^   l,  1891,  ontstandinir  liabilitie 
^"   X,  1891,  amount  covered  by  u 


136,921.47 

s $7,235.6() 

uncomi)leted  contracts 30,  493. 83 

37,729.49 

\i!^   1,  1894,  balance  available J)9, 191.98 

'■^^^^Mint  approi)riated  by  act  of  August  17,  1894 20,  000.  00 

^^^unt  available  for  liscal  year  ending  Juno  30,  1895 119, 191. 98 

V-^mount  tbat  can  be  profitably  expended  in  fiscal  year  ending. June  30, 1896  150,  000. 00 
> Submitted  in  compliance  with  requirements  of  sections  2  oi'  river  and 
(    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)endix  L  L  20.) 
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^1.  Blailz  River  at  Port  Huron,  Michigan. — This  stream  flows  tbroug 
the  city  of  Port  Huron,  Mieli.,  and  empties  into  the  St.  Clair  Kivei 
Before  improvement  it  had  a  navigable  channel  not  less  than  10  fee 
deep — ex<*ci)t  over  a  few  shoals,  where  the  depth  was  only  8J  feet — for 
distance  of  about  2  miles  from  the  m<mth.  The  river  and  harbor  act  c 
September  10,  1S90,  appropriated  $25,000,  "to  deei)en  char.nel  froi 
mouth  to  Grand  Trunk  Kailwny  bridge  to  dei)tli  of  IG  I'eet,"  and  a  pix)jec 
for  making  su(  h  depth,  with  channel  widths  varying  from  75  to  100  feci 
according  to  locality,  was  thereupon  prei)ared  and  approved;  the  est! 
mated  cost  was  $75,000.  The  appropriation  was  exiK»nded  in  1891-'91 
in  excavating  within  the  limits  indicated,  resulting  in  a  channel  of  th( 
prescribed  depth,  with  widths  of  150  feet,  100  feet,  and  50  feet,  f » 
distances  of  alxmt  GIK)  feat,  4,700  feet,  and  3,000  feet,  resj>ectively.  Thi 
was  the  condition  of  the  imi)rovement  June  30,  1803,  at  wlii<-li  date  tl] 
total  expenditures  amounted  to  $24,909.85.  Expenditures  for  the  li^ 
fiscal  year  were  $0,0l»8.80,  which  was  applied  to  dredging,  and  result  < 
in  extending  the  de])th  of  IG  W^Qt,  with  a  width  of  50  feet,  to  Washiia 
ton  avenue,  1,400  feet  above  the  Grand  Trunk  bridge,  such  extensi^ 
being  re(iuired  by  the  river  and  harbor  act  of  July  13,  1892;  and  ti: 
section  of  river  brlow  the  bridge,  that  had  previously  been  dredged 
a  width  of  50  feet,  was  widened  to  75  feet. 

Kxa:nination  of  the  improvement  was  made  June  lO,  1804,  wnV 
showed  a  (illing  of  from  3  to  4  feet  in  the  narrow  upstream  chann 
and  a  gradual  deterioration  of  less  extent  in  the  wider  channels  belt? 
exce])t  for  a  distance  of  about  half  a  mile  from  the  mouth  of  the  riv  ^ 
but  this  section  will  be  likewise  aiiectted  in  the  near  future,  as  the  filli.- 
process  is  progressive  downstream.  J  t  is  evident  that  channels  dred^ 
to  a  width  of  less  than  100  feet  will  be  of  little  i>ermanence,  and  i  J 
dei)tli  of  10  feet  is  to  be  maintained,  the  narrower  channels  must 
redrcMlged  to  tliat  width  at  least.  To  this  end  the  next  approprialS 
shtmhl  be  not  less  than  $15,0(M). 

July  1,  1S0:^  balaiico  inn!Xp(»n(lrd $10,  (KK^- 

Juin»  oO,  1S!)4,  amount  oximmkUmI  durin*;  Tiscal  year 9,6  4^- 

.fnly  1,  lSi)l.  balaiUM^  iinoxpeiuh'.d 301  ^ 

July  1.  ISIM,  oiitstandin;;  lia])ilitie3 12  — 

July  1,  lS9k  halaiiic  available 288- 

Ainouiit  appropriattMl   l»y  act  «f  Aii/jjiist  17,  1894 4,000- 

AiiMumf  availalih'  for  li.stNil  y^jnrt'iidiii^  Jiiiie  30,  lSi)5 4,288. 1 

[  Amount  («'stimat<Ml)  riMiuinMl  lor<M)m])lotioii  of  existing  pnyoct 36,00).' 

J  Aiuount  that  can  lie  ]>rotital>Iy  (>\pon<Ie(lin  i'lHcal  ycariMiding  .Juno  30,18!16  15yU.!0.(^ 
]  Submitted  in  com]>liancio  with  riMiniromcnts  of  Hcctious  2of  river  and 
I      harbor  a<ts  of  iStUi  and  \mi  and  of  sundry  civil  act  of  March  3,  18Jr3. 

(.See  Appendix  L  L  21.) 

:2'2,  Mintfh  of  Illack  Jiirrr^  Michigan, — An  extensive  shoal  and  a  Imi 
formerly  existed  in  the  Ht.  Olair  ]{iver,  adjoining  the  mouth  of  tli( 
lihurk;  tlie  bar  lay  elos(>  to  the  Anieriean  side  and  obstrueted  approacl 
to  the  Port  Huron  docks,  whih^  the  shoal,  forming  a  "Middle  Gruiind' 
nearly  50  aeres  in  extent,  crowded  the  nniin  channel  in  a  sharp  curv 
ch)se  to  th(^  Canadiiin  shore,  thereby  exx)osing  the  vast  through  coin 
merce  of  the  lakes  to  the  dangers  attendant  upon  passing  a  narroi 
and  crooked  channel  with  a  <'nrrent  of  hijjjh  velocity.  In  1871  aprojec 
was  adox)ted  for  dred<ring  the  bar  and  middle  ground  to  a  unifon; 


de])th  of  1.")  i{}iiX^  by  excavating  U57,2()()  cubic  yards,  at  an  estimatei 
cost  of  }jl20,oG0.     The  work  was  commenced  in  1872 


and  completed  ii 
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^^^3.    A  sliglit  Bhoaling  took  place  in   the  years  following,  and  tlie 

^hole  area  was  redredgeil  between  1889  and  1892,  the  deptb  of  excava- 

*feii  tWs  time  being  IG  feet,  except  over  a  strip  bordering  the  main 

^^fattniel,  where  it  was  increased  to  18  feet. 

riie  total  expenditure  to  June  30,  1893,  was  $85,848.58. 

^o  work  was  done  during  the  past  fiscal  year,  and  there  is  no  present 

^eecL   of  any;  but  the  shoal  is  slowly  reforming  and  the  draft  of  lake 

craft  is  steadily  increasing,  so  that  further  dredging  will  be  called  for 

'before  long,      it  is  important  to  the  entire  commerce  of  the  lakes  that 

^'*e  <L-liannel  here  be  kept  in  the  best  possible  condition,  and  the  estimate 

or^XC,0(M),  submitted  below,  is  designed  to  provide  means  for  so  doing. 

'^^^y    X ,  1893,  balanoo  iincxpondc'd j!^51.  42 

•fnuo   SO,  ISiM,  amount  expuuded  during  fiscal  year 545.32 

J«l>-    X,1894,  balauco  unoxpondod 106.10 

Jnl^r    X,  1894,  outstanding  liabilities .•. 106.10 


An 


{ 


*^«^  lit  appropriatrd  by  act  of  August  17,  1891 4,  000. 00 


HI 


^■*^«iinttliat  can  iHi profitably  expended  in  fiscal  ycarending.Tuuo30, 1896    10,  000. 00 
-  **  ^*niitte«l  in  compliann^  with  nupiin'nients  of  secticmrt  2  of  river  and 
«  iirbor  acts  of  186t>  and  1867  and  of  sundry  ei vil  act  of  March  3,  1893. 

<^^^e  Appendix  L  L  22.) 

•^»  Clinton  Jfiiver^  Mirhi(fa)i, — This  is  a  navigable  stream  emptying 
Anchor  Bay,  as  the  northwesterly  part  of  Lake  St.  <>hiir  is  called, 


\?>-  a  natural  channel  dejith  of  about  10  feet,  exeei)t  at  shoals,  over 
^  **^c*h  hut  5  or  (>  feet  <ouhl  be  carried  before  improvement,  and  a  broad 
j^**^^5it  the  mouth  with  a  general  depth  of  from  3  to  4  feet.     In  187()-'71 


^    ^~   5i  tlirough  channel  8  feetdeej),  protected  by  a  pile  dike  at  the  mouth. 


iV^^^^nding  across  the  flat  to  the  curve  of  10  feet  depth  in  the  bav,  and 
^*   '■ '  '  ^    The 


^^    .♦^ueh  revetments  at  points  above  as  were  deemed  necessary.    '^ 
Ti*'»atcd  cost,  as  modiaed  in  1885  and  1880,  was  a;U,5(>4. 


f>i  '^^l 'I  lesult  of  these  ex])enditnies  the  proposed  channel  had  been 

;^l*J*'iiic(l  by  (hedging,  ami  kept  in  a  fairly  navigable  condition   by  the 

\^^*    *>f  tem])Oiary  revetments  and    occasional    redredgings:    but  the 

*  J*l Propria t ions  were  at  no  time  sutticient  to  ])ermit  the  constructicm  of 

',jj^*  ])n)te(ting  works  of  a  i)ermanent  character,  and  the  maintenance 

J      ^W  dredjLred  channels,  especially  of  that  at  the  mouth,  is  wholly 

.} possible,  except  at  the  expense  of  constant  dredging,  in  the  absence 

*juch  works. 

\lu*  amount  ex])en(led  during  the  past  fiscal  year  was   87,311.20 

*»irli  was  applied  to  building  1,104.5  Icct  of  pile  and  sheet  i)ile  struc- 

^^^e  for  j)rotecting  the  entrance  channel,  and  to  dredging  a  channel  50 

*^*H  wide,  10  feet  dee]),  along  the  face  of  this  work.     The  above  work 

^ns  completed  in  Xovember,  1803. 

^len  the  improvement  was  examined  June  10,  1>04,  the  dredged 
Channel  and  its  protecting  pile  work  were  found  to  have  suffered  no 
fejury,  but  the  river  depths  above  were  reduced  to  6  and  7  feet  on 
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shoals.  The  light  pile  structure  at  the  mouth  must  be  greatly  strength- 
ened before  it  can  be  expected  to  withstand  the  drive  of  ice  passing 
out  of  Anchor  Bay;  the  feet  that  it  suffered  no  injury  this  spring  is 
due  to  the  mild  winter  preceding,  during  which  there  was  only  a  thin 
formation  of  ice,  which  melted  away  gradually  and  disappeared  without 
such  break-up  and  movement  as  generally  occurs.  A  substantial  back- 
ing of  large  quantities  of  rock  is  necessary  for  its  security. 

The  money  estimated  as  necessary  for  com])leting  the  project  of 
improvement  has  been  appropriated  and  expended;  and  the  improve- 
ment has  been  completed  in  so  far  as  a  through  channel  has  been 
obtained,  and  kept  in  fair  navigable  condition  by  the  aid  of  frequent 
dredgings  and  temiK)rary  protecting  structures.  If  the  improvemeut 
is  to  be  ke])t  up  in  the  future  in  the  same  manner  as  in  the  past,  an 
appropriation  of  $10,000  for  1896  will  be  needed,  to  be  ai)plied  to 
dredging  and  the  renewal  of  temporary  channel  protection.  If  the 
better  and  cheaper 'policy  of  protecting  dredged  channels  by  perma- 
nent structures  is  to  be  inaugurated,  the  next  appropriation  should  be 
not  less  than  $25,000,  after  which  small  annual  api)ropriations  of  from 
$3,000  to  $5,000  will  serve  to  maintain  the  improvement  in  gcod  condi- 
tion. 

July  1,  1893,  balance  un«*xpcnde(l $7, 328. 94 

June  30,  1894,  amount  expen(le<l  during  fiscal  year 7, 311. 20 

July  1,  1894,  balance  unexpended .^ 17. 74 

Amount  appropriated  by  act  of  August  17*  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 5, 017. 74 

(  Amountthat  can  be  profitably  expended  in  fiscal  yearending  June30,l8J;6    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1^66  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  23.) 

24,  Rouge  River ^  Michigan. — Before  improvement  this  stream  htid  a 
channel  depth  of  from  10  to  17  feet  from  its  mouth,  near  the  south- 
western limits  of  the  city  of  Detroit,  for  a  distance  of  about  3  miles, 
and  was  navi|;:able  for  light  drafts  as  far  as  Dearborn,  about  15  miles 
fi'om  the  mouth.  The  work  of  improvement  was  c:)mmenced  in  1888, 
under  a  project  for  seeurinjr  '^  channel  depth  of  10  feet  with  a  w^idth  of 
*^40feet  for  a  distance  of  800  feet  from  tlie  mouth  and  thence  with  a 
width  of  100  feet  to  the  Wabash  Railroad  bridge,  about  2^  miles  farther 
up;  the  estimated  cost  was  $31,690.39. 

The  work  of  improvement  was  completed  in  1892,  as  projected,  with 
a  total  expenditure  of  $30,272.79. 

No  work  was  done  during  the  past  fiscal  year,  and  the  condition  of 
the  imi)rovement  remains  such  as  to  satisfy  present  requirements  of 
commerce;  but  it  is  gradually  deteriorating  from  the  eftects  of  deposits, 
and  means  should  be  provided  to  do  such  dredging  as  will  be  needed 
to  prevent  this  action  from  going  so  far  as  to  <)blit<irate  the  benefits 
derived  from  work  already  done.  For  this  purpose  an  estimate  of  85,000 
is  submitted  for  the  year  1890. 

July  1,  1893,  balance  uuexpeudnd $1,417.21 

June  30,  1894,  amount  expended  during  fiscal  year 9. 15 

July  1,  1894,  balance  uuexponded 1,408.06 

Amount  aj>propriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  aval lable  for  fiscal  year  ending  J  uno  30,  1895 6, 406. 06 
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(  Amoantthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896     $5, 000. 00 
<  Sabmitted  in  compliance  with  recfniremonts  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)eiidix  L  L  24.) 

25.  Turning  basin  in  Rouge  River ^  Michigan. — ^Tho  river  and  harbor 
act  of  September  19,  1890,  called  for  au  estimate  for  *' locating 
and  constructing  basin  in  said  (Rouge)  river,  at  a  point  on  the 
same  within  four  miles  of  its  junction  with  the  Detroit  River,  con- 
venient for  the  turning  and  anchoring  of  vessels."  Such  estimate 
was  submitted  by  Col.  O.  M.  Poe,  Corps  of  Engineers,  in  a  report 
dated  December  20, 1890,  as  follows :  Three  acres  ot*  land  for  site,  at 
11,500,  $4,500;  74,074  cubic  yards  excavation  at  15  cents,  $11,111.10; 
total,  $15,611.10. 

The  next  river  and  harbor  aet,  ax)proved  July  13,  1892,  appropriated 
15,000  for  acquisition  of  land  and  beginning  construction,  according  to 
the  foregoing  project.  The  appropriation  has  been  found  too  small  for 
purchasing  tlie  land  needed,  and  accordingly  no  work  has  yet  been  dotte 
or  expenditure  made  in  relation  to  the  proposed  improvement. 

When  local  cemmerce  t?hall  have  grown  to  such  extent  as  to  make 
the  facilities  of  a  turning  basin  more  imperative  than  it  is  at  present,  it 
is  probable  that  tlie  Government  will  be  put  to  but  small  expense  for 
the  land  needed  if  money  shouhl  then  be  avaihible  for  the  prom^xt  com- 
pletion of  the  improvement.  An  appropriation  of  810,500  to  comjxlete 
the  improvement  as  i)rojected  is  therefore  recommended  for  the  year 
1890. 

July  1. 1893,  balance  nnexpended $5,  000. 00 

Joly  1, 1894,  balance  nnexpended ^ 5, 000. 00 


JAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 500. 00 
Submitted  in  cotupliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  L  L  25.) 

J3€.  Removing  sunken  venseh  or  craft  obstructing  or  endangering  navi- 
gation.— Information  of  the  existence  of  a  wreck  in  the  harbor  of 
Presqu'Ile,  Mich.,  was  communicated  to  this  office  in  the  latter  part 
of  April,  1894,  and  instructions  were  given  for  its  removal.  The  work 
was  in  progress  at  the  close  of  the  fiscal  year. 

(See  Appendix  L  L  2G.) 

niPROVE^IEXT   OF   WATERS   CONNEOTIXa  THE   aREAT   LAKES. 

These  works  were  in  the  ch»arge  of  Col.  O.  M.  Poe,  Corps  of  Engineers, 
having  under  his  immediate  orders  Lieut.  W.  L.  Sibert  and  Lieut. 
Charles  S.  Kiche,  Corps  of  Engineers. 

1.  Ship  channel  connecting  waters  of  the  Great  Lakes  beticeen  ChicagOy 
Duluth^  and  Buffalo. — Before  improvements  were  commenced  under 
the  i)roject  for  this  work  the  available  depth  for  navigation  in  the  con- 
necting waters  of  the  Great  Tiakes  was  about  10  feet. 

The  i)resent  project,  submitted  to  Congress  in  pursuance  of  pro- 
visions of  the  act  of  September  19,  1890,  and  adopted  by  act  of  July 
13,  1892,  contemplates  the  excavation  of  a  ship  channel  having  a  na\'i- 
gable  depth  of  :()  feet  in  the  shallows  of  the  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Duluth,  and  BulTalo,  at  an  estimated 
cost  of  $3,340,000. 
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The  work  is  divided  into  eight  sections,  according  to  locality,  and 
the  following  channels  are  to  be  or  have  been  excavated: 

Section  1.  A  channel  21  feet  deep  and  300  feet  wide  at  Bound  Island 
Sho:ils,  St.  Marys  Kiver. 

Section  2.  A  channel  21  feet  deep  and  300  feet  wide  in  Little  Mud 
Lake,  St.  Marys  I^ver,  between  the  lower  end  of  Sugar  Island  and 
the  lower  end  of  the  '*  Dark  Hole." 

Section  3.  A  channel  21  feet  deep  and  300  feet  wide  through  a  reef 
in  St.  Mnrys  River,  abreast  of  Sailors  Encampment  Island. 

Secition  4.  A  (rhannel  21  feet  deep  and  300  feet  wide  through  a  shoal 
in  JVInd  Lake,  St.  Marys  Kiver,  IJ  miles  below  Sailors  Encampment 
Island. 

Section  5.  A  channel  21  feet  deep  and  2,400  feet  wide  at  the  foot  of 
Lake  Huron. 

Section  (>.  A  channel  20  feet  deep  from  deep  water  in  St.  Clair  Kivcr 
tlnongh  St.  Clair  Flats  Canal  to  deep  water  in  Lake  St.  Clair,  with  a 
width  above  St.  Clair  Flats  (3anal  not  greater  than  (mO  feet;  thence 
gradually  narrowing  to  the  canal;  thence  for  the  full  width  of  the  canal 
for  its  entile  length;  thence  gradually  widening  to  a  width  of  SCO  feet 
at  ilcej)  water  in  Lake  St.  Clair. 

Section  7.  A  channel  20  feet  deep  and  800  feet  Avido  through  Crosse- 
pcint  Flats,  Lake  St.  Clair,  Michigan. 

Section  8.  A  channel  21  feet  deep  and  SOO  feet  wide  through* the  bar 
at  the  mouth  of  Detroit  Eiver. 

To  obtain  a  navigable  depth  of  20  feet,  a  depth  of  21  feet  is  rerpiired 
where  the  excavation  is  thrcnigh  solid  rock  or  through  shoals  infested 
with  bowlders;  a  depth  of  20  feet  where  the  cut  is  through  soft 
materiiil. 

Contracts  for  the  excavations  specilied  above  were  entered  into 
DeceinlxT  31,  1802,  and  if  no  failure  occurs  in  the  appropriations  the 
contract  time  for  the  completion  of  the  specilied  channels  is  November 
30,  1S!)5.  Work  was  begun  under  contract  at  the  eight  localities  named 
during  May  and  June,  1803. 

On  June  30,  180:>,  the  exeavation  had  not  advanced  far  enough  to 
give  any  increased  <leptli  or  width  available  for  luivigation. 

On  June  30,  1804,  the  area  comprised  in  fust  section  ha4l  l>cen 
<lnMlged  1()  a  depth  of  21  feet  ibr  a  width  of  3(M)  ioot,  but  has  not  been 
<']e;n:e(l  up.  On  sc'fond  section  the  work  has  progresse<l  faster  than 
iluM'ontract  calls  fo], but  no  increased  depth  is  available  for  naviga- 
lion.  On  third  section  no  increased  dei)th  is  available  and  the  work  is 
]i':t  l)rog^^^sing  as  fast  as  contract  n^cpiires.  Tiie  fourth  section  is 
( (Mnjiletcd  to  a  de])th  of  21  feet  for  a  widtii  of  300  feet,  and  the  work 
accepted.  The  liflh  section  has  been  dredged  to  a  depth  of  21  feet  for 
a  width  of  0(!0  feet.  The  dredged  area  has  not  been  cleancMl  up.  The 
vvork  iias  ])rogressed  faster  thnn  ('ontrai't  calls  for.  Sixth  section 
has  been  dredged  to  a  depth  of  20  feet  for  the  full  width  of  the  chan- 
lud  as  dcscri)»ed  in  contract,  commeiM  ing  above  St.  Clair  Flats 
Canal,  extending  through  the  cinial,  and  very  nearly  complete*!  for  a 
distance  of  12,000  feet  below  the  canal.  The  dredging  on  this  section 
is  Hearing  completion.  No  cleaning  np  has  becin  done  yet.  The  work 
is  progressing  faster  than  contract  recpiires.  On  theseventh  sei^tion  the 
work  is  not  i)rogressing  as  fast  as  contract  requires:  no  incresised  depth 
available  for  navigation.  On  eighth  section  the  work  is  not  progressing 
as  fast  as  contract  retjuires;  no  increased  dei»th  available  for  navigii- 
tion. 


RIVER  AND   HARBOR   IMPROVEMENTS.  363 

Total  ©xrpended  to  June  30,  1893 $23,236.40 

***P^«iclo<l  dnrinff  fiscajl  year  ending  Juno  30,  1894,  exclusive  of  out- 

"^        ^.ing  liabilities.../. 362,882.46 


Total  oxpendcd  to  Juno  30,  1891 386,118.86 

^^h  1.    1893.  balance  unexpended $1,226,763.60 

J  nu©  30,    1894,  amount  expended  during  iiscal  year 362, 882. 46 

•J"|y   1,    i 894,  balance  unexpended 863,881.14 

y\y  X,    1894,  outstanding  liabilities $102,357.35 

•'^h'   1,    1894,  amount  covered  by  unconji)leted  contracts.. .     851,804.26 

• 1,014,161.61 


Anion. i^it  (estimated)  required  for  completion  of  existing  project 2,090,000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno 

g^O^    X896 500,000.00 

'***iitted  in  compliance  with  requirements  of  sei-tions  2  of  river 

2*1  < I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

^»    XH93. 

(Soci   Api>endi.x  M  M  1.) 

.^'^^     ^^jxratififj  and  care  of  St.  Marys  Falls  Canal,  Mich ifjaii, — Durin.fif 
}^     ^J^fal  year  the  canal  was  open  to  navigation  23.3  days.     It  was 


for  the  winter  December  0,  181).'^,  and  on  Ai)ril  17,  1804,  was 

etc***^^^^  for  the  euiTcnt  season.     Thirteen  thonsand  and  eleven  vessels, 

X    *»     ^^grefjatin^x  11,()C(),108  registered  tons  and  carrying  11,15S,092 

gQI^^  ^>t*  freight  and   20,840   passengers,  i)assed  through  the   lock   in 

'rpJ^    l^)ckages. 

ton^^^^  staphs  articles  transported  were  2,372,400  tons  of  coal,  00,460 
2  4,!^^ >t* copper,  8,281,853  barrels  of  Hour,  34,447.00,3  bushels  of  wheat, 
Qix  ^^*^02  bushels  of  grain  other  than  wheat,  5,085,422  tons  of  iron  ore, 
tou^^^  I  feet  r>.  M.  of  lund)er,  17,204  tons  building  stone,  and  420,321 

"j^i   ^>f  miscellaneous  or  unclassitied  freight. 
^ji«^^^  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 

'^^'55,213.00. 

^^^<^  A])pendix  M  M  2.) 

^j^r^*^  AVflfiw/  Marj/s  Hirer  at  the  FallSj  Michigan, — The  project  for  obtain- 
gj^  '^  navigable  channel  of  10  fec^t  depth  between  Lakes  Superior  and 
enoi^^^  had  been  barely  completed  when  the  d(Mnands  of  commerce  so 
^li^  ^ Piously  increased  that  the  work  of  obtaining  a  depth  of  2-)  feet 
j^ii^1^^^{;hout  was  undertaken  with  the  full  sanction  of  both  legislative 

^  V^^xe^'utive  authority. 

ui^    tiecessary  ]»art  of  the  ])roject  is  the  construction  of  a  new  lock 

g.^^^   the  site  of  th.e  old  State  locks,  to  liave  a  length  of  800  feet  l>et ween 

j.j^J'^^,  a  widtli  of  100  feet  throughout,  a  depth  of  21  feet  on  the  miter 

^y^  ^  and  a  single  lift  approximating  18  feet.     The  canal  is  to  be  d(?ep- 

„.^^V   to  correspond.     The  estiniated  cost  of  this  (^ilargement  of  the 

oV    '^'  system  is  84,738,805,  for  the  details  of  which  see  p.  2220  ct  seq. 

^l»e  Annual  Itcport  of  the  Chief  of  Engineers  for  1887. 

rr^^^^ie  cofferdam  surrounding  the  lock  pit  is  in  excellent  condition. 

3*^  ])ier  in  front  of  Foit  l>ratly  is  completed.     The  tilling  b(»hind  this 

^^^1*  is  completed  so  far  as  is  necessary  at  i>rcsent.     The  work  on  the 

^'^Bonry  of  the  lock  is  completed,  except  the  laying  of  128  stone.     These 

^toue  can  not  be  laid  until  the  anchor  boxes  f:>r  the  gates  are  in  posi- 

^^^n.    The  anchorages  and  snubbing  liooks  are  in  position.    The  val  v(»s 

^Urt  valve  frames  have  been  delivered.     Contra<^ts  have  been  entered 

• 

into  for  constructing  the  lock  floor,  culverts,  breast  walls,  and  miter  sills ; 
for  furnishing  and  x)lacing  in  i)ositi(ni  the  turbine  power  plant;  for 
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fuTiiisLiiig  and  installing  tlio  pumping  plant;  for  construe  tin  fiT  iu  placi 
the  gates;  for  the  excavations  and  jner  building  Avithin  the  cofferdam 
for  the  foundation  for  nia<*hine  house;  for  building  a  clay  wall  betweei 
the  canal  and  river;  for  constructing  miter  sill  A'alves. 

All  tlie  above  contracts  are  to  be  conii)leted  prior  to  December  31 
1894,  except  the  contract  for  the  turbine  power  plant.  The  time  for  thi 
completion  of  this  contract  isindefinite  and  is  dependent  ujk)!!  the  prog 
ress  made  in  constructing  the  machine  house. 

The])lansandsi>ccificntions  for  the  machine  house  are  complete,  aiu 
the  work  is  now  being  adAcrtiscd.  The  designs  and  specifications  foi 
the  operating  machinery  are  completed  and  ready  to  forward  to  th< 
Chief  of  Engineers  for  ai)i)roA'al. 

The  contract  time  for  completing  the  deepening  of  the  canal  priso: 
has  been  extended  to  July  1,  1895.  About  four-tiftlis  of  the  area  hat 
been  dredged  over,  and  a  depth  of  17  feet  (at  least)  is  available  foi 
navigation  through  the  north  half. 

The  widening  of  the  channel  at  the  '*  ElboAV,"  Lake  George,  St.  Maryj 
River,  has  been  completed. 

Total  exiK?n<lea  to  Juno  .SO,  1S<)3 $1,442, .567. ft 

ExpeiulcMl  <luriii^  lis<'al  yt'ur  ending  Juno  30,  1894,  exclubivu  of  out- 
8tauclin«^  liabilities '. 819,414.81 

Total  expenditure  t<)  Juno  30,  1894 2,261.2183.61 


July  1,  1893,  balance  unexpended $2,537,458.8 

June  30,  1894,  amount  expended  during  liseal  year 819,414.81 

July  1,  1S91,  balance  unexiiended 1,718,043.91 

Jnly  1,  1S91,  outstanding:  liabilities $85,502.60 

July  1,  18JM,  amount  covered  bv  uncompleted  contractH 76}),  474.06 

855. 036. 61 


July  1,  1801,  balance  availabb^ 863,007.81 

Amount  appropriated  by  sundry  civil  act  of  August  18,  1894 300,000.01 

Amount  available  lor  fiscal  year  ending  June  30,  1895 1,168, 007.  S 


( 

1 


Amount  (estimated)  rcipiired  for  cimipletion  of  existing  project 483,865.0 

Amount  tliat  can  be  prolitablv  expended  in  fiscal  year  ending  Juno 

30,  ISJH) \ ■ 483,865.0 

Submitted  in  com]diance  witb  re(|nirenient8  of  sectiouH  2  c»f  riverand 

harbor  acts  of  18(itiand  1SG7  an<l  of  sundry  civil  iict  of  Marcb  3,  1893. 

(See  Appendix  M  M  .S.) 

• 

/.  Ha  if  Lake  Cha)inel^  Sf.  }fa7'i/s  Rirer,  Mic1n<jan. — Before  improve 
ments  ^vele  ccmimenced  the  cliannel  throngli  Ilay  Lake  was  restricted 
in  depth  at  Sngar  Islan<l  IJapids  and  at  Middle  Ncel)i«h.  Atthesetwt 
plac(»s  a  maximnm  draft  of  ])ut  8  or  0  leet  could  be  carried  if  a  ver; 
irrcgnhir  course  \yon^  taken,  and  practically  vessels  drawing  more  thai 
C  feet  of  >yatcr  wonhl  not  attemi>t  the  i)as.sage.  In  addition  to  tli< 
phu-es  above  mentioned  there  were  some  shoals  in  Hay  Lake  reqnirinj 
removal  to  make  the  chaniu^l  available  for  vessels  navigating  St.  Mary 
l^ivcr. 

Tlie  orijrinal  estimates  for  this  imj)rovement  were  based  upon  a  proj 
ect  for  a  channel  o(M)  f(M»t  wide  and  17  feet  deep,  leaving  the  presen 
navigable  cliannel  of  St.  Marys  IJiver  at  Sugar  Island  Kapids  (abon 
L*.]  miles  below  tlu' canal)  thifmgh  these  into  Hay  Lake,  and  then  b; 
the  way  of  Middle  Neebish,  rejoining  the  ]iresent  navigable  channel  a 
the  foot  of  Sugar  Island,  thus  savinga  distance  of  11  miles  and  obtain 
ing  a  rcmte  which  can  be  so  marke<l  by  lights  as  to  be  navigable  b; 
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nigli  t ,  a  condition  impracticable  with  the  present  channel,  except  by  the 
use  o±-  many  lights.    The  estimated  cost  of  this  project  was  $2,127,292. 

'I^li  ^  above  project  was  subsequently  modified  to  increase  the  navigable 
deptlix  to  20  feet,  the  estimated  cost  being  $2,659,115,  subject  to  change, 
how^^^^P^  141  case  uuexi^ected  difficulties  are  developed  during  the  prog- 
ress o-f  the  work. 

^i*ior  to  the  beginning  of  work  under  the  contracts  now  in  force, 
611  >00 7.17  cubic  yards,  bank  measure,  had  been  excavated  from  the 

^^^^  June  30,  1893,  the  Hay  Lake  Channel  was  not  available  for  the 
P*i^>oses  of  navigation.  Section  1  had  been  improved  to  a  depth  of  20 
feet  fV  >r  a  width  of  300  feet,  and  work  was  under  way  on  the  five  remain- 
J^  sections,  but  the  entire  areas  comprised  in  these  sections  had  not 
^^^^  dredged  over,  nor  was  there  a  continuous  channel  of  increased 
"®Pt;li  available  through  these  sections. 

^'^  June  30,  1894,  the  entire  Hay  Lake  Channel  had  been  dredged  at 
tK  ^^  places  where  necessary  to  a  depth  of  20  or  21  feet,  according  to 
^"?  specifications,  for  a  width  of  300  feet  throughout,  except  at  one 
P?i^t:  in  Little  Rapids,  where  it  is  only  250  feet  wide  for  a  distance 
^*  ^OO  feet.  Sections  1,  3,  and  4  had  been  completed  and  the  work 
*^^^l>ted.  Some  clearing  up  was  necessary  on  sections  2  and  0,  and  a 
^^'^Ji^ll  amount  of  dredging  remained  to  be  done  on  section  5. 


jr  ^  *iis  channel  has  not  been  formally  opened  yet,  but  the  steamer 

^^f /t  West  followed  by  the  steamer  J.  H.  WcuU  were  passed  through 

"^^i^iannel  without  difficulty  on  June  7,    The  contracts  on  sections  2 

2^^*  ^-^  have  been  extended  to  September  1,  1 894,  and  the  contract  on 

^^*^^dn  6  to  July  31,  1894.    But  the  channel  can  be  opened  at  any  time 

^^^ssels  that  can  pass  through  the  lock  of  1881  at  St.  Marys  Falls  Canal. 

12^^^  ^xpeiidi turos  to  June  30, 1893 $1,  455, 163. 43 

*^*^ *A<le(l  during  fiscal  year  (exclusive  of  outstanding  liabilities) 214, 777. 01 


'^^'^^    expenditures  to  Juno  30, 1894 1,669,940.44 

Ja»iL    •^ .  1893,  balance  unexpended $559, 968. 22 


50, 1894,  amount  expended  during  fiscal  year 214,  777. 01 

3\x  \^     Xy  1894,  balance  unexpended 345, 191. 21 

Ju  J ^     X,  1894,  outstanding  liabilities $41,  336. 50 

X,  1894,  amount  covered  bv  uncouiideted  contracts 83,087.00 

124, 423. 50 

Jixi  

At^^;^      1,  1894,  balance  available 220,767.71 

^nt  appropriated  by  sundry  civil  act  of  August  18,  1894 150, 000. 00 

-^^^>^ 

^*  ^int  available  for  fiscal  year  ending  June  30,  1895 370,  767. 71 

^y  *^^ount  (estimated)  re<iuired  for  completion  of  existing  project 494, 115.00 

,^>ount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

^^^0,1896 ": 150,000.00 

^^inittcd  in  compliance  with  reciuirenientsof  sections  2  of  river  and 
harbor  acts  of  186G  and  1867  and  of  sundry  civil  act.of  March  3, 1893. 

^  ^ee  Appendix  M  M  4.) 

H:^^  *  »S7.  Clair  Flats  Canal,  Michigan. — Thepresent  project  for  the  improve- 
t^^  ^^  1 1  of  the  canal  contemplates  driving  a  double  row  of  sheet  piling 
Jlx>^^  depth  of  2G  feet  al(mg  the  channel  face  of  each  dike,  dredging  the 
J^\_^  ^^^  between  the  dikes  to  a  depth  of  20  feet,  continuing  the  channel 
t^^^^Xeand  below  the  canal  to  the  same  depth  in  river  and  lake,  and 
Ci^^Xiilding  the  decayed  portions  of  the  timber  superstructure.  It  was 
*^^  eidered  sufficient  to  obtain  a  depth  of  18  feet  and  to  postpone  obtain- 


1 
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iiig  <i  depth  of  20  feet  until  the  general  project  for  a  contiuuons  depth 
of  20  feet  along  the  entire  water  route  shall  have  reached  a  more 
advanced  stage.  The  estimated  cost  of  obtaining  these  two  depths  is 
as  follows : 

ForlSfeot $365,000.00 

ForL'OlWit 513,559.40 

On  June  30,  1893,  the  pile  revetment  along  the  channel  fwo  of  each 
dike  was  completed,  and  a  channel  18  feet  in  depth  extended  from  the 
18  iV;ot  curve  in  St.  Clair  lliver,  about  900  feet  above  the  canal,  for 
the  full  width  of  the  canal  (about  300  feet)  and  throughout  the  entire 
length;  thence  gradually  widening  to  380  feet  at  a  distiiucie  of  ^iOO  feet 
below  the  canal;  thence  with  a  width  of  380  feet  a  iarther  distance  of 
3,3(K)  feet. 

Xo  work  was  done  during  the  fiscal  year,  and  the  condition  rcnmiiia 
as  stated  in  previous  ]>aragrai)h. 

That  i)ortion  of  the  general  project  calling  for  a  depth  of  20  feet  iu 
the  canal  and  approaclies  lias  been  provided  for  in  the  river  and  har- 
bcn*  act  of  July  13,  1892,  for  ''ship  channel  connecting  the  waters  of 
the,  (ireat  Lakes  between  Chicago,  Duluth,  and  Buifalo." 

The  ])ile  revetment  along  the  channel  face  of  the  dikes  having  been 
completed,  the  rebuilding  of  the  decayed  portions  of  the  timber  sai>er- 
structure  constitutes  the  work  vet  to  be  done. 

This  timber  has  been  in  i)lace  some  twenty-five  years  and  is  in  very 
bad  condition. 

.Inly  1,  18JK^,  bnlaiico  inioxpeiKled $4,587. 14 

.luMo  30,  18V>4,  amount  i'ximmuUuI  duriuf^  fiscul  year .GO 

July  1.  1894,  l»;ilaM('(»  uuoxptMulod 4,  .586. 54 

(See  Aj)pendix  M  M  5.) 

f),  Opcrathuj  and  care  of  St,  Clalr  Flats  Canal^  Michigan, — The  eanal 
is  in  the  immediate  charge  of  a  custodian,  who  reimrts  any  violations 
of  canal  reguhitions,  and  also  acts  as  inspector  whenever  work  is  in 
l)rogress. 

During  (>ct4)ber,  181)3,  the  damage  done  to  the  east  and  west  dikes 
by  the  steamers  (.-.  F.  IMlman  aiul  Marina  >vas  repaired.  The  cost  of 
the  work  was  $233.50. 

The  damage  done  to  the  dikes  by  storms  was  repaired  by  placing 
r)(M)  cords  of  cedar  bark  in  the  holes  washed  out.  At  those  places  along 
the  dikes  where  the  earth  pressure  is  transmitted  throngh  the  old  work 
to  the  n(*w  pile  revetment,  the  new  pile  revetment  was  tied  by  means  of 
iron  rods  i)assing  throngh  the  dike  to  piles  in  rear  of  the  dike.  Twenty- 
one  such  rods  were  i)laced  in  the  dikes. 

I )ui'ing  the  fiscal  year  ending  June  30,  1804,  the  ordinary  current 
expenses  of  operating  and  care  of  the  canal,  such  as  sjilary  of  custo- 
dian, trimming  wilh>ws,  otc,  exclusive  of  the  amount  named  abovey 
was  s:>,3r>s.(;2. 

(Se(»  Ai)p('ndix  M  M  i\,) 

r.  (rrosi<rpnint  Channel,  Michigan. — Between  the  lower  end  of  St. 
Chiir  Fhits  and  the  deep  water  of  Detroit  River,  the  only  known 
obstruction  to  navigati(m  is  the  huge  shoal  oil'  Grossepoint,  known  as 
(lrossei:oint  Fhits.  At  ordinary  stages  of  water  vessels  drawing 
1()  feet  can  cross  this  obstnurtion,  but  when  the  water  is  as  low  as  it 
has  been  during  the  last  few  years  vessels  drawing  more  than  15  feet 
can  i)ass  only  with  great  care  and  diftirulty. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $75,000 
for  "improving  St.  Clair  Flats  Ship  Canal,     ♦    ♦    •    aJloronypor- 
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tion  o^  \rl)icli  may,  in  tlio  discretion  of  tlio  enfrineer,  be  expended  in 
dredgiiifvGrossc  Pointe  Channel.^  The  sum  of  $5,000  was  consequently 
reserve*!  from  this  ai>prox)riatiou  for  the  removal  of  any  smjill  and 
vrell-clefined  obstruction  that  might  be  found  at  Grosse pointy  as  well  as 
for  itiuking  such  surveys  as  might  be  necessnry  before  making  a  definite 
project.  A  small  shoal  was  removed  in  July,  1881),  but  no  more  such 
obstructions  have  since  been  found. 

Grossei)oint  Channel  forms  part  of  the  ^'  ship  cliannel  connecting  the 
waters  of  the  (Jreat  Lakes  between  Chicago,  Diiluth,  and  Buffalo," 
wbieli  is  provided  for  in  the  river  and  harbor  act  of  July  1*5,  1802,  and 
all  iii  formation  and  estimates  concerning  the  work  at  this  point  will  be 
loancl  ill  the  report  for  last-named  Avork. 

•\^\y  1,  1803,  balauco  unexpended $3,841.05 

•'"v   1,  18U4,  bulanco  unexpended 3,844.05 

(See  Appendix  M  M  7.) 

.,  ^*    -I^etroit  Rirer^  Michigan. — Originally  the  channel  at  Lime  Kiln 

J'^^^iiig,  Detroit  Iliver,  ctmld  not  be  depended  upon  lor  more  than  13 

f^t  of  water,  the  ordinary  depth  being  niuch  affected  by  the  dire<;tion 

^'.^lie  -wind.     As  originally  projected  in  1874,  tlie  improvement  at  this 

P*>'tit  Was  to  consist  of  a  curved  channel  300  feet  wide,  with  a  uniform 

"^ptli  ^f  20  feet;  and  the  original  estimate  was  based  upon  this  ]n'oject. 

'*  1^$83  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 

a  strui^ht  channel,  the  least  width  of  which  should  be  3(K)  i'vvt,  with  a 

P^^'^^liat  greater  width  at  each  end,  utilizing  the  work  already  done. 

i.i         "^^^^^  ^^^^^"^  ^^«^^  *"*^^*^^*  ^^^^^^'^^^  to  the  end  that  tlie  width  of  the 

f  ^**T*^1  should  be  increased  to  400  feet  by  removing  an  additional  100 

J?r  ^I'om  the  western  (American)  side;  and  in  1888  a  further  additional 

"l*^"*  of  40  feet  on  the  western  side  was  authorized,  as  the  lowest  bid 

nfli^**  the  tinal  a])pro])riation  was  so  low  that  the  money  available  was 


,pj^*^nt  to  pay  for  the  increased  excavation. 
«i^    440-l([M>t  channel  was  c< 


J       '^    440-l([M>t  channel  was  completed  during  the  fiscal  year  ending 
thft^^  ^0, 1801,  at  a  cost  of  but  little  more  than  half  the  estimate  for 
,jJ*OD.foot  channel. 

*^   ])resent  i)roJect  for  improving  Detroit  River  contemplates  the 

v^^^Vjii  of  such  shoals  between    Detroit,    Mii^h.,  and   Lake   Eric   as 

U^^U.ct  navigation. 

m^  ^    work  has  been  done  during  the  fiscal  year.     The  obstructions 

nr  }\^^  by  sweeping  in  180;^  are  a  menace  to  navigation,  and  since  nearly 

%\^^^,(H.*0  tons  of  fn^ight  pass  through  this  river  each  year,   these 

^y  Uctions  should  be  removed,  cost  what  it  may. 

p.  .  "^o  ^:hip  clninnel  connecting  waters  of  the  (treat  Lakes  between 

^'"•^;j:o,  Diiluth,  and  ]>ut1*alo  can  not  be  available  for  vessels  drawing 

„,^^^^    than   10.^  feet  of  water  until  these  obstructions  in  Detroit  Uiver 

rL^*^<>  estimate  for  obtaining  a  channel  20  feet  deep  and  800  feet  wide 

^Ij?  ^1»<^  head  of  l>allards  l?eef  to  the  head  of  Lime  Kiln  Crossing  is 

^^:CXM),of  which  S»'>8,742.0(»  is  available  from  a])]n'opriation  made  under 

^.?^'^«ms  estimate,  leaving  $121,257.'U  to  be  ajjpropriated,  all  of  which 

*  Vie  reciuired  during  the  fiscal  year  ending  June  .')0,  1890. 

j^/-\l;1893,  balance  unexpended $29,163.20 

^'  ^\  l5StU,  amount  expon<le(l  during  fiscal  year 420. 54 

kj^  ^»  180-1,  balance  unexpended 28,  742.66 

^^'iiU  appropriate*!  by  act  of  August  17,  1S!)4 30, 000. 00 

*^'*^int  available  for  fiscal  year  ending  Juno  30,  1895 -. 58.  742. 66 
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{Amount  (estimutod)  rcqnired  for  completion  of  oxisthifr  project $121,257.34 
Amount  that  can  be  profitably  expen<led  in  fiscal  year  endi  n^  J  une  30, 1896  121, 257. 9A 
Submitted  in  compliance  with  re({uiremout4  of  sectiona  2  of  river  aud 
harbor  acts  of  18G()  aud  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  8.) 

INVESTIGATION  OF  RAFT-TOWING  ON  THE  GREAT  LAKES  AND  THEIR 
CONNECTING  WATERS,  IN  COMPLIANCE  WITH  JOINT  RESOLUTION 
APPROVED   FEBRUARY  3,  1893. 

Uiider  the  provisions  of  joint  resolution  approved  February  3,  1893, 
a  Board,  consisting:  of  Col.  O.  M.  Poe,  Maj.  Charles  E.  L.  B.  Davis,  aud 
Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  was  by  authority  of  the 
Secretary  of  War  constituted  by  Special  Orders  No.  7,  Headquarters, 
Corps  of  Engineers,  February  23,  1893,  "to  investigate  the  subject  of 
raft  towing  on  the  Great  Lakes  and  their  connecting  waters,  and  to  report 
to  Congress  as  to  what  restrictions,  if  any,  should  be  placed  upon  the 
size  and  manner  of  constructing  and  towing  rafts  upon  said  Great 
Lakes  and  their  connecting  waters."  The  report  of  the  Board  upon  the 
subject,  with  its  conclusions  and  recoramendations  for  legislative  action, 
was  rendered  November  9,  1893,  and  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  ]S^).  22,  Fifty-third  Congress,  second  session. 
A  copy  of  the  rei)ort  is  submitted  herewith  as  Ap])end]x  M  M  9. 

IMPROVEMENT   OF   RIVERS   AND   HARBORS   ON   LAKE    ERIE    WEST    OP 

ERIE,  PA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps 
of  Engineers. 

1.  Monroe  Harbor,  Michigan. — This  harbor  is  in  the  Raisin  River,  about 
2^  miles  above  the  mouth  of  the  dred<j:ed  canal  which  forms  the  present 
outlet  into  tlie  lake.  The  mouth  is  ])rotected  by  two  piers,  the  one  on 
the  north  side  being  of  crib  work  tilled  with  stone  and  the  one  on  the 
south  side  being  a  construction  of  piling. 

Th(^  canal  is  4,000  fc(»t  long,  100  feet  wide,  and  was  dredged  to  a  depth 
of  10  feet.  The  sides  of  the  canal  are  protected  by  sheet  piling,  sup- 
ported by  ordinary  piles  and  waling  pieces.  This  improvement  was 
conimenc'cd  in  1S35,  and  was  completed  many  years  ago.  Before  the 
improvement  was  commenced  the  mouth  of  the  river  was  at  a  point 
about  2  miles  south  of  present  piers,  and  the  channel  was  over  a  very 
shallow  bar.  At  present  the  depth  of  water  exceeds  9  feet  over  the  bar 
and  thronghout  most  of  the  channel  to  the  wharves. 

A  project  for  rei)airs  to  piers  and  canal  revetment  was  adopted  in 
18S(;,  the  cost  then  being  estimated  at  $20,000.  In  1891  the  estimate 
was  increased  to  .92<>,000. 

Tho  nmount  oxpcndtMl  upon  the  improvement  previous  to  the  project  for 

n^imirs  in  iss«;  was * $213,515.27 

TIm^  annniMt  oxp('iHle<l  un<l<n'  the  projt'ct  lor  repairs  to  Juno  'SO,  1893, 

inchnlinn;  lijihiliti^'s,  \vas 14,569.83 

Amount  exprudi^cl  in  last  liscal  year 9,  592. 78 

Fnder  the  appropriation  of  July  l.'»,  lS9i»,  the  work  of  repairs  to  north 
pier  was  undertaken  June  5,  iso.'i.  The  work  was  continued  until  iSep- 
tenil)er  -.*»,  ls<Ki,  when  it  was  closed. 

I)uiin«»'  the  season  the  sni>erstructure  of  north  ])ier  was  rebuilt 
throughout  its  entire  length,  with  the  exception  of  a  very  few  o.ik  timbers 
near  the  water  level  whicli  were  found  to  be  sound.  Some  repairs  were 
also  made  to  the  south  x)ier. 
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The  revetment  of  the  caual  is  iii  very  bad  condition  and  should  be 
repaired,  as  it  is  necessary  for  the  preservation  of  the  channel  in  the 
caual. 

July  1.  1893,  balance  unexpeDded $9, 692. 72 

June  90|  1894|  amount  expended  during  fiscal  year 9, 592. 72 

July  1,  1894,  balance  unexpendeil 100. 00 

July  1,  1894,  outstanding  liabilities 15. 00 

July  1,  1894,  balance  available 85. 00 

Amount  appropryited  by  act  of  August  17;  1894 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  HO,  1895 -•   5,  (^'>.  00 


{Amount  (estimated)  reijuired  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  be  profitably  expended  in  tiHcal  year  ending  J  uno  80, 18iJ6    1 1, 0<X).  00 
Submitted  in  compliance  with  requirements  of  sections  J  of  river  and 
harbor  acte  of  1866  and  1867  and  of  sundry  civil  act  of  Marcli  3, 1893. 

(See  Appendix  !N  N  1.) 

J?.  Toledo  Harbovj  Ohio. — The  original  project  for  improving  this  har- 
bor was  adopted  in  18WJ,  pnrsnant  to  the  act  of  .June  23,  1800,  appro 
priating  820,000  for  the  iinprovcinent.  Thei)roject  provided  for  improv- 
ing the  old  channel  through  Maumee  Bay  by  dredging  to  a  depth  of  V2 
feet  and  width  of  200  feet.  This  was  amended,  from  time  to  time,  until 
the  old  channel  had  a  least  dei)tli  of  15.5  feet. 

In  1887  a  project  was  adopted,  in  compliance  with  requirenients  of 
previous  acts  of  Congress,  for  a  straight  cliannel  through  Maumee  Bay. 
The  line  was  so  located  as  to  utilize  the  old  channel  as  far  as  possible, 
and  was  planned  for  a  width  of  200  feet  and  a  deptli  of  17  feet.  Owing 
to  the  great  length  the  width  is  insulllcient,  and  the  outer  section  will 
be  widened  to  300  feet  as  soon  as  i)ractical)le.  The  entire  length  of 
straight  channel  is  about  8  miles.  It  is  situated  almost  on  the  middle 
line  of  Maumee  Bay  from  the  mouth  of  the  river  to  deep  water  in  the 
lake. 

The  amount  expended  on  old  cliannol  previous  to  June  30,  1S03,  was $724,  332. 61 

Auionnt  expended  on  straif^ht  channel  to  June  30,  1S93,  includin;];  Haliil- 

itiefl 488,892.95 

As  a  residt  the  channel  had  been  practically  completed  as  originally 
planned,  except  the  protection  dikes,  and  portions  of  it  had  been 
redredged  to  remove  material  which  had  subsecjuently  filled  in. 

Expenditures  incurred  in  Last  fiscal  year,  8U8,r)37.45. 

Dredging  has  been  continued  under  contract,  and  ,'551,277  cubic  yards 
of  material  has  been  removed  from  straight  channel.  The  entire 
channel  has  a  depth  of  17  feet  in  the  middle,  but  has  considerably  less 
depth  at  the  edges.  Since  the  first  dredging  the  parts  nearest  the 
river  show  an  annual  fill  of  about  0  inches.  The  part  nearest  the 
lake  also  fills  somewhat,  but  it  has  been  completed  more  recently,  and 
its  condition  respecting  fill  is  not  so  well  ascertained. 

With  a  view  of  maintaining  the  channel  in  the  clieai)est  and  most 
efficient  manner,  a  dredge,  scows,  and  tug  have  been  purchased,  and 
they  have  been  employed  upon  the  improvement  since  early  in  May, 
1894. 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  part  of  the 
appropriation  for  Toledo  Harbor  might  be  used  in  removing  shoal 
in  old  channel  and  in  extending  the  improvement  up  the  Maumee 
Kiver, 
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A  survey  of  the  river  has  been  made  cxteuding  aboat  4  miles  up  the 
river  to  the  second  railroad  bridge.  A  shoal  iu  the  river  havinn^  a 
depth  ot*  14  to  10  feet  extends  over  a  distance  of  nearly  4,000  feet 
between  the  W.  &  L.  E.  K.  R.  bridge  and  the  bridge  controlled  by  the 
Pennsylvania  Eailroad  Company. 

A  channel  400  feet  wide  and  18  feet  deep  is  being  excavated  by  the 
dredge  recently  purchased.  At  the  end  of  the  fiscal  year  the  dredge 
had  removed  28,102  cubic  yards. 

For  more  than  a  year  the  straight  channel  has  been  navigated  by 
day,  but  the  outer  division  has  not  l)een  lighted  in  such  manner  as  to 
enublo  vessels  to  keep  in  the  channel  by  night.  • 

July  1, 181W.  balance  uucxpcn<le<l $194,972.55 

DepoHited  to  ercdit  ol"  upproiu'iation 50. 00 

195, 022. 55 
.Tune  30,  1894,  amount  expended  during  fiRcal  year 98,537. 45 

July  1,  1894,  balance  unexpended 96, 485. 10 

July  1 ,  18JM,  outstanding  liabilities $2,  380. 97 

July  1,  1894,  amount  covered  by  uncompleted  contract^} 51,  740. 44 

•54,121.41 


July  1,  1894,  balance  available 42,363.69 

Amount  appropriated  by  act  of  August  17,  1894 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 112,363.69 


(Amount  (estimate<l)  required  for  completion  of  existing  project 1,130,000.00 
Amount  that  can  be  profitably  expended  in  lineal  year  ending  June 
:i0,  1896 300,000.00 

Submittetl  in  compliance  witli  requirement-rt  of  sections  2  of  river 
and  barlwr  acts  of  1866  and  1867  aud  of  sundry  civil  act  of  March 
3,  1893. 

(See  Appendix  N  N  2.) 

3.  Port  Clinton  Harbor^  Ohio. — An  examination  of  the  harbor  and  a 
plati  of  imi)rovenient  was  made  in  1870.  The  channel  then  was  narrow 
and  crooked,  with  a  depth  not  exceeding  5  feet. 

Under  the  appropriation  of  Jnly  10,  1872,  the  improvement  was  com- 
ir.enccHl  by  dredfjing  a  cliannel  throngh  the  bar  at  the  mouth. 

In  1875  a  plan  was  adopted  to  conline  the  channel  over  the  bar  by 
piers.  It  consists  of  a  pile  revetment  067  feet  long,  running  from  the 
north -shore  of  Portage  Kiver  (uit  into  the  lake  in  a  direi^tion  north  57° 
east,  and  then  in  a  more  northerly  direciion  301  feet  farther,  to  where  a 
pile  dike  is  commenced  and  was  jdanned  to  be  extended  1,200  feet  to 
where  the  ordinary  lake  depth  is  but  12  W^i^t, 

The  east  juer  was  designed  to  be  a  simple  pile  structure  about  2,000 
feet  hmg,  the  outer  ))ortion  being  parallel  to  and  200  feet  distant  ^m 
the  west  pier,  and  tlie  inner  end  reaching  the  shore  of  the  lake,  which 
at  that  point  is  also  the  south  shore  of  the  river  at  its  mouth. 

The  estimated  cost  was  $122,000,  but  a  clieaper  construction  was 
subsequently  decided  ui)ou  and  the  estimate  of  cost  was  reduced  to 
9(K),000. 

The  expenditure  from  1872  to  June  30,  1893,  was  $66,175.54. 

As  a  result  the  east  and  west  piers  had  been  extended  to  within  420 
feet  and  480  feet  of  completion,  respectively. 

Of  the  amount  of  $lo,000  appro])riated  by  act  of  July  13,  1892, 
$1,200  has  been  i)aid  to  Mr.  Charles  Uoose,  of  Oak  Harbor,  Ohio,  for  a 
portion  of  the  sand  beach  iu  accordance  with  the  tenns  of  the  act. 
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**  ^^c^   expenditures  of  the  fiscal  year,  including  liabilities  outstanding, 
t»»;j^  \>eeii  $9,139.99. 

^^i€i  ebannel  lias  been  dredged  to  a  depth  of  about  11  feet  and  100 

feet  wide  between  the  i)iers;  the  harbor  in  front  of  wharves  lias  been 

(Vrc^rtu^ad  200  feet  wide  and  about  11  feet  deep;  the  bar  has  been  dredged 

otitsi^l^^  and  a  large  locky  slioal  lying  in  the  way  of  vv»ssels  approaching 

t^^  li arbor  has  been  removed.    The  i)iers  are  in  bad  condition  and 

RDOuKi  be  repaired. 

*^^e  officer  in  charge  recommends  that  the  project  l)e  not  completed, 
but  that  the  amount  estimated  tlierefor  be  exDcuded  in  the  necessary 

^.^  1.1893,  Imlanco  miexp«ndftd $J),824.46 

J^tto  30,  i8i)4,  amount  expeudod  during  tisoal  year 7, 4i'8.  30 

J«V  1.  1894,  balance  uuoxpondod 2,  390. 16 

J'lbl,  18»4,  out8tandin.:jj  liabilitieH 1,711.69 

Jnly  1,  1894,  bnlanro  available 684. 47 

Anionnt  appropriated  by  act  of  August  17,  1894 6, 000. 00 

Ainoaut  available  for  fiscal  year  ending  June  30,  1895 6,  684. 47 

(All  oHut  (estimated)  required  for  completion  of  existiujcc  ]>r«)joct 21, 000. 00 
AuifMint  that  can  1>e  profitably  expended  in  fiscal  year  ending .'  une30,  ISiK)    21, 000. 00 
Sabmitte^l  in  compliance  with  requirements  of  sectionH  "1  of  riv<>r  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  3.) 

/.  Sandusly  Harbor^  Ohio. — Various  improvements  to  this  harbor 
were  mude  from  1826  to  187fl,  at  a  total  cost  of  $222,!)80.  The  channel 
over  the  bar  had  but  10  feet  depth,  and  the  grentest  depth  inside  was 
about  12  feet  in  188<). 

In  1880  a  definite  project  was  adopted  for  a  channel  200  feet  wide 
and  15  feet  deep  through  the  outer  bar  and  by  an  indirect  route  to  the 
city  wharves,  along  the  front  of  which  the  channel  was  to  be  100  feet 
wide  and  15  feet  deep.  This  work  was  nearly  com]>lete<l  in  1888,  when 
a  project  wivs  adopted  for  a  straight  channel  200  feet  wide  and  17  fi»et 
dei»p  from  the  east  end  of  the  wharf  channel  to  the  north  end  of  Cedar 
Point.    The  estimated  cost  of  this  project  was  800,712. 

The  .iinonnt  expended  up<in  the  channel  planned  in  1880  was $57, 500. 00 

Total  expended  proviouH  to  present  project 280, 480. 00 

Amount  expended  on  8trai<;ht  ciiannel  to  .Tunc 30,  1893 69,  708.53 

Amount  expended  in  uiirinteiianro  of  ohl  channels,  1888  to  June  30,  l8i)J.     13,726. 17 

Tiie  straight  channel  had  been  approximately  two-thirds  drMge:!, 
and  the  estimated  amount  to  (M>mi>lete  was  250,000  cubic  yards. 

Expenditures  incurred  in  last  fiscal  year,  including  liabilities  out- 
standing, were  820,')  13.18. 

Work  under  contract  for  dredging  straight  channel  was  commenced 
early  in  July,  1893,  and  continued  through  the  year,  except  when  sus- 
pendiMl  for  the  winter.  The  annmnt  dredged  to  June  30,  1894,  was 
2tH),093  cubic  yards.  Dredging  will  be  continued  until  the  channel  is 
completed  as  jdanned,  which  will  probably  be  before  the  end  of  August, 
18a*. 

The  completion  of  the  straight  channel  will  still  leave  the  channel 
over  the  outside  bar  very  narrow,  crookt^l,  and  insufticiently  deei>,  a'ul 
the  channel  along  the  harbor  front  but  100  feet  wide  and  13  to  14  feet 
deep. 
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July  1,  1893,  balance  nnexpcnded $48,377. 

June  30,  1814,  amount  exponded  durinj^  fiscal  year 22, 886. 

July  1,  1894,  balance  nnoxpended 20^  381. 9t 

July  1,  1894,  outstanding  liabilities $6,457.69 

July  1, 1894,  amount  covered  by  uncompleted  contracts 9, 438. 70 

15,896.88 

July  1,  1894,  balance  available 4,495.42 

Amount  appropriate<l  by  act  of  August  17,  1894 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 34,  496. 42 

(  Amount  thatcan  be  profitably  expended  in  fiscal  yearendingJnneSO,  1896  100, 000. 00 
•?  Submitted  in  compliance  with  renuirements  of  sections  2  of  river  and 
(     harbor  acts  of  186G  and  1807  anu  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  X  X  4.) 

5,  Sandiisl'y  River^  Ohio. — lu  1880  a  project  was  adopted  for  opening 
a  channel  100  feet  wide  and  9  feet  deep  through  the  bars  between  the 
city  of  Fremont  and  the  channel  in  Sandusky  Bay.  The  expense  was 
esthnatcd  to  be  §44,000. 

The  amount  <'xpcnded  on  the  work  to  June  30,  1893,  was $23, 152. 79 

Amount  exjtcndcd  in  last  fiscal  year,  including  outstanding  liabilities  ..       4,706.25 

At  the  cl(>s(»  of  the  last  fiscal  year  a  contract  was  outstanding  for 
dred^in^  through  the  long  bar  at  the  month  of  the  river.  The  work 
was  coini>lcted  October  21, 1893,  leaving  a  channel  of  10  feet  over  the 
bar  and  nearly  9  feet  in  the  river  above.  The  shallowest  part  of  chan- 
nel through  Sandusky  r>ay  does  not  exceed  8J  feet. 

It  will  b(?  observed  that  less  than  two-thirds  of  the  original  estimate 
Jias  been  ai)])ropriated  and  expended  in  fourteen  years. 

The  coinnierce  of  the  river  is  very  small  and  entirely  local  in  its 
nature.  The  beneiits  to  navigation  and  commerce  are  therefore  very 
small. 

July  1,  18J»3,  balance  uncx]MMidod $4,847.21 

June  'M),  18iM,  amount  expended  during  fiscal  year 4,297.14 

July  1,  18iU,  balance  unexpended 550.07 

July  1,  1894,  outstandin^r  liabilities 409. 11 


July  1,  18JM,  balance  available 140.96 

(  Amount  (estimated)  requin^d  for  completion  of  existing  projort 16,000.00 

<  Submitted  in  <-<Mii])liane<>  witli  requirements  of  sections  2  of  river  and 
(      barbor  acts  of  imi  and  1807. 

(See  Ai)i)endix  N  N  5.) 

6".  Huron  llarhor^  Ohib. — In  1826  the  mouth  of  the  river  was  closed 
by  i\  sand  bar.  Improvements  consisting  of  parallel  piers  to  confine 
and  i)rotert  the  channel  were  then  undertaken. 

The  ])roJt»ct  has  been  inodilied  and  extended  from  time  to  time  as 
the  demands  of  commerce  rc(]uired.  The  hitest  project,  approved  in 
1890,  consists  in  extending  the  piers  to  the  contour  of  16  feet  in  the 
lake  with  the  view  of  obtaining  that  depth  at  the  entrance  and  between 
the  piers. 

Th(^  total  amount  appropriated  and  expended  from  1826  to  1889, 
inehisivc,  was  8l2,'5,27.'v.71. 

As  a  result  tlie  channel  had  been  recovered  from  a  sand  bar,  which 
was  sometimes  dry,  and  given  a  depth  of  water  which  was  ordinarily 
as  great  as  16  fe^t  between  piers,  about  1 40  feet  apart.  The  depth  oat- 
side  was,  however,  generally  less  unless  recently  dredged. 
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A^^adoption  of  present  project  (1890)  the  expenditures  to  June  30, 

vr^,were $16,352.97 

^Hnditures  in  last  fiscal  year 13,611.91 

.  A.8  a  result,  the  west  pier  was  extended  120  feet  in  1891,  and  in  the 
*^t  fiscal  year  the  east  pier  was  extended  80  feet  and  the  west  pier  40 
fcet  To  extend  the  piers  to  16  feet  depth  in  the  lake  there  remains  to 
be  constructed  040  feet  extension  of  east  pier  and  600  feet  extension  of 
west  pier.  , 

The  original  estimate  of  cost,  as  revised  in  1893,  is $145, 000 

Amount  expended  in  1891  and  in  1893,  in  extending  piers  240  feet 20, 000 

Of  the  amount  of  $31,000  appropriated  by  acts  of  September  19, 
1890,  and  July  13,  1892,  the  sum  of  $9,839.88  is  chargeable  to  repairs 
and  dredging,  and  the  small  balance  remaining  is  reserved  for  the  same 

The  contract  for  pier  extension,  80  feet  on  east  pier  and  40  feet  on 
west  pier, outstanding  at  the  beginning  of  fiscal  year  was  satisfactorily 
completed  September  19, 1893. 

In  the  spring  of  1894, 289  feet  of  the  superstructure  of  west  pier  was 
entirely  rebuilt,  and  various  minor  repairs  were  made.  Under  the  out- 
Btanding  contract  for  dredging  through  the  bar,  work  is  to  be  com- 
menced July  1, 1894. 

The  apparent  increase  in  amount  estimated  to  complete  project  is 
due  to  correction  of  an  error  which  is  explained  in  the  report  of  the 
officer  in  charge  of  the  improvement. 

July  1, 1893,  balance  unexpended $14,772.03 

Jnne  30, 1894,  amount  expended  during  tiscal  year 13,  611.91 

July  1, 1894,  balance  nnexpended . . .  • 1, 160. 12 

July  1, 1894,  outstanding  liabilities 16. 67 

July  1. 1894,  balance  available 1, 143. 46 

Amount  appropriated  by  act  of  August  17, 1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 11, 143. 45 

(Amount  (estimated)  required  for  completion  of  existin^^  project 115,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50,  000.00 
Submitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  N  N  G.) 

7.  VermilUon  Harbor,  Ohio, — In  1836  there  was  less  than  2  feet  of 
water  over  the  bar  at  the  mouth  of  the  river  and  a  project  was  adopted 
to  extend  parallel  piers,  125  feet  apart,  over  tlie  bar  into  the  lake.  This 
was  amended  from  time  to  time  until  the  piers  were  extended  to  a  depth 
of  12  feet  in  the  lake  in  the  spring  of  1874.  The  east  pier  was  then 
1,075  feet  and  the  west  pier  1,125  feet  in  length.  In  the  same  year  a 
project  was  adopted  to  remove  rock  and  other  material  between  the 
piers  and  into  the  lake  to  afford  a  depth  of  14  feet  over  a  width  of  100 
feet.    This  was  completed  in  1879. 

Since  that  time  the  channel  has  variecl,  but  is  rarely  less  than  12  feet. 
The  piers  have  been  repaired  from  time  to  time. 

The  amount  expended  for  construction  and  repairs  from  1836  to  comple- 
tion of  the  work  in  1879  was $113,701.28 

Since  that  date  there  have  been  seven  appropriations  expended  for  repairs 

of  an  aggregate  amount  of 15, 000. 00 

The  entire  amount  was  expended  previous  to  June  30,  1893. 
No  further  improvements  at  this  place  are  recommended,  but  it  is 
considered  desirable  to  maintain  the  piers  by  making  repairs  as  needed. 
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It  is  thcreforo  rccommondcd  that  the  amount  estimated  for  completion 
of  project  be  ai)propriated  for  the  necessary  repairs. 

Amount  appropriated  by  act  of  Au<;ii6t  17,  1894 $2, 000. 00 

{Anionnt  (eatimntod)  required  for  completion  of  exiRtiii^  project 4,000.00 
AmounttIintcau)>up)rofitubly  expended  infidcal  ye4irendinj|;June.S0, 1896      4, 000.00 
Submitted  in  c'<>mplian<-o  with  requirements  of  He(*tion8  2  of  river  nnd 
liarbor  acts  of  18G(>  and  1807  au(l  of  sundry  civil  act  of  March  3,  1803. 

(See  Api)eiulix  N  N  7.) 

S.  Ilhu'h  River  Harbor^  Ohio. — Improvements  iii)on  this  harbor  were 
commenced  in  1828  by  extending  paralUl  piers  or  jetties  across  .ho  bar 
to  ])rotcct  and  confine  the  channel.  Various  amendments  and  addi- 
tions to  the  ])lan  have  been  niiido  from  time  tf>  time.  In  1801  the 
extension  of  juers  to  17  feet  depth  in  the  lake  was  recommended  by  the 
ofticer  in  charge  of  this  improvement. 

Tlie  entire  amount  appropriated  and  exi>ended  in  improving  this  har- 
bor, from  18l\S  to  1802,  was  $232,201.77.  As  a  result  the  picr.s  had 
been  extended  to  a  de]>th  of  about  10  feet  in  the  lake,  a!id  the  channel 
ordinarily  had  a  clear  depth  of  10  feet  or  more  in  the  middle  becwoeu 
])iers.  It  was,  however,  subject  to  lluctuations  and  t  >  the  formation  of 
bnrs  outside,  so  thnt  dredging  is  needed  nearly  every  year. 

As  the  river  and  harbor  act  of  July  13, 1802  appropriated  an  amount 
in  excess  of  the  estimate  to  extend  ]>iers  to  a  depth  of  10  feet,  the  rec- 
ommendation of  tlie  otlicer  in  charge  of  the  improvement  to  extend 
them  to  a  depth  of  17  feet  was  approved  in  1803.  The  estimated  cost 
was  8o(>,(M)0. 

Kxpcnditures  upon  the  last  project,  including  liabilities,  to  Jnnc  30, 1803. .     $1,  800. 78 

The  above  was  for  dredging  on  the  bar  and  contingent  e\i)enses. 

Expeude<l  in  last  fiscal  year 17, 98&  06 

W(nk  under  the  contract  for  repairs  and  extension  of  piers  was  com- 
menced July  10,  and  completed  satisfactorily  November  liO,  1893.  The 
east  and  west  piers  were  each  extended  40  feet  and  solid  pier  heads 
were  built.  One  hundred  aiul  fifty-one  and  one-half  linear  teet  of  the 
old  east  pier  near  the  shore  wa-s  removed  and  rebuilt  entirely  new  upon 
a  Ibundation  dredged  to  a  depth  of  10  feet.  Extensive  repairs  were 
also  made  to  the  west  pier. 

Of  thelast  appropriation  of  820,000,  nearly  8 12,000  have  been  expended 
upon  repairsaiul  dredging  of  channel.  The  details  of  expenditures  are 
iully  explained  in  the  re]M)rt  of  the  otticer  in  charge  of  the  improvement. 

()n  the  2Sth  of  May,  1804,  the  end  of  the  east  pier  was  badly  injnred 
by  the  collision  of  a  steamer  entering  the  harbor.  The  owners  of  the 
vessel  have  nuule  satisfactory  arrangements  to  repair  the  pier  at  their 
own  ex])ense. 

July  1.  lSn;5,  balance  unexpended $18,215.89 

June  IJO,  181M,  amount  expended  during  liscal  year 17,968. 


Jul>  1.  1S9-I.  balance  unex]>en<led 226.93 

Anionnt  a])pr<)priated  by  act  of  August  17,  181)4 10,000.00 

Amount  available  for  fiscal  year  endiu<;|^  Juno  30,  18^)5 10,226.98 

Amount  (estimsited)  rociuired  for  completion  of  existiug  project 36,000.00 

Amount  thatcan  beproiitably  oxpentletl  in  fmcal  year  ending  June  90, 18U6    36^  000. 00 
Snbmitte<l  in  compliance  with  rerpiirenuMits  of  sections  ^  of  river  nnd 
harbor  acts  of  18G(}  antl  18G7  and  of  sundry  civil  act  of  March  3,  1888. 

(S4K^  Api>endix  N  N  8.) 
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9.  Cleveland  Harbor^  Ohio. — In  1825  the  moiitli  of  tlic  Cnyalioga  River 
was  obstructed  by  a  long  sand  bar  and  tlie  deptb  of  Avater  was  but 
about  3  feet. 

A  i^lan  of  improvement  was  adopted  to  straighten  the  channel  at  the 
month  of  the  river  by  constructing  parallel  piers  to  confine  the  current 
and  direct  the  channel  over  the  bar.  The  plan  was  modified  and 
extended  from  time  to  time  until  the  piers  had  reached  a  depth  of  10 
feot  in  the  lake,  and  the  channel  between  them  had  attained  a  depth  of 
15  to  10  feet.    This  project  was  completed  in  1809. 

Subsequent  appropriations  to  1874  were  expended  in  dredging  the 
channel,  and  in  repairing  and  rebuilding  parts  of  the  piers. 

The  total  exi>enditure  on  this  improvement,  previous  to  1875,  was 
$340,881.01. 

In  1875,  incompliance  with  anact  of  CJongress,  a  project  was  adopted 
for  constructing  a  harbor  of  refuge,  as  the  river  afforded  no  anchorage. 
The  project  now  includes  two  breakwaters,  one  west  and  one  east  of 
the  channel  entrance,  the  opening  between  being  500  feet.  wide.  The 
west  breakwater  was  coniplete<l  in  188^5.  The  ItMigth  of  the  shore  arm 
18  3,L*>0  feet  and  the  part  ])arallel  to  the  shore  is  4,030  feet  long,  a 
total  of  7,100  feet,  besides  a  sjnir  100  feet  long  i)rojecting  into  the  lake 
near  the  east  end.  Previous  to  June  30,  1893,  the  east  breakwater  had 
been  extendinl  a  distance  of  2,043  linear  feet,  besides  a  spur  118  feet 
long  projecting  into  the  lake  near  its  west  end. 

Since  adoption  of  this  project  in  1875,  the  cxx)enditure  to  June  30, 
1893,  was  $  1, 1 97,701.01. 

About  $r)0,000  of  the  above  amount  was  expended  in  maintenance  of 
the  old  piers  and  channel. 
•    Anioont  expended  in  last  fiscal  year,  888,117.30. 

Work  uiuler  the  contract  for  extending  the  breakwater  was  c/)ra- 
plete4l  November  9,  1893.  The  amount  of  breakwater  constructed  was 
451^  feet. 

J)re<lging  under  contract  was  continued  until  November  15,  1893, 
resumed  March  30,  1894,  and  completed  April  13,  1894.  Part  of  the 
chani.el  between  j^iers  and  a  large  area  of  the  bar  between  piers  and 
breakwater  were  dredged  to  a  depth  of  not  less  than  18  \'^i\t. 

The  piers  are  now  greatly  in  need  of  repairs,  and  the  superstructure 
of  the  part  of  breakwater  first  built  must  soon  be  renewed. 

The  ofiicer  in  charge  of  the  improvement  recommends  a  superstruc- 
ture of  concrete. 

The  area  for  anchorage  is  all  for  which  there  is  any  present  necessity, 
so  that  the  extension  of  the  breakwater  may  bedel'erred  without  incon- 
venience until  the  part  completed  is  put  in  a  more  permanent  condition. 

July  1,  1893,  halanco  uncxpeuded $88,141.49 

l>epo»ito.-l  to  credit  of  ai)pr()j)riatic)ii 162.  71 

j^8, 304.  20 

Juuo  30,  1S:;4.  aiuount  expended  during  liscal  year 88, 117.  30 

July  1 ,  18iU,  balance  unexpended 186. 90 

Amount  appropriated  by  art  of  August  17,  1894 50,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 50, 186.  90 

{Amount  (estimated )  required  for  couipletion  of  existing  project 444, 000. 00 
Am(»untthatcaubeprofitably  expendedin  liscal  year  ending. June30, 1896  200, 000. 00 
8ubmitte<l  in  compliance  with  recpiirenieiits  of  wctions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  N  N  0.) 
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10.  Fairport  Harbor,  Ohio. — The  harbor  of  Fairport  is  near  the 
mouth  of  tlic  Grand  Eiver,  Ohio,  which  ia  navigable  for  some  distance 
•from  the  lake. 

In  1825  the  sand  bar  across  the  mouth  was  so  hard  and  dry  in  the 
summer  that  teams  could  be  driven  across.  In  that  year  a  plan  was 
adopted  for  imi)roving  the  harbor  by  the  method  of  parallel  piers  to 
contine  and  protect  the  channel.  The  plans  have  been  modified  and 
extended  from  time  to  time  until  1890,  when  the  latest  project  was 
adopted,  providing  for  extending  the  parallel  piers  to  a  depth  of  18 
feet  in  the  lake. 

The  estimated  cost,  revised  in  October,  1892,  included  extending 
eacli  of  the  piers  1,000  feet,  2,120  linear  feet,  at  $100  per  foot,  $212,000. 

The  cost  of  dredging  and  of  repairs  is  not  included  in  the  estimate, 
because  the  dredging  is  indefinite  and  must  be  repeated  from  year  to 
year  and  the  re])airs  are  a  part  of  maintenance  rather  than  original 
cost. 


rwr 


Th(^  entire  amount  expended  on  tlie  work  from  1825,  previons  to  adop- 
tion of  preHcnt  project  in  181^2,  was $319, 503. 06 

Amount  exjiended  on  ]>reRent  project  to  Juno  30,  1893,  including  liabili- 
ties  '.-. • 3,946.54 

Amount  expended  in  last  tiscal  year 28, 048. 24 

At  tlie  time  the  latest  project  was  adopted  the  channel  depth  between 
l)iers  was  IG  feet  and  over  tlie  bar  15 J  feet. 

The  ])ier  outside  the  shore  line  was  in  need  of  some  minor  repairs, 
and  inside  the  shove  line,  especially  on  the  east. side,  it  was  and  still  is 
in  very  bad  condition. 

A  special  report  on  the  condition  of  the  east  pier  and  its  lease  and 
use  by  a  transportation  company  is  included  in  the  report  of  the  officer 
in  charge  of  the  imin-oA'cment. 

Work  under  contract  for  extending  piers  was  completed  November 
,'50,  1893.  The  east  pier  was  extended  120  feet  and  the  west  pier  160 
feet. 

Work  of  dredging  through  the  bar  under  contract  mentioneil  last 
year  was  completed  July  7,  1893. 

July  1,  1S93,  bahmce  nnex])ended $34,864.76 

June  80,  181M,  amount  expended  during  fiscal  year 28,048.24 

July  1,  18JM,  biilanre  unexpended 6,816.53 

Amount  a]»propriated  by  act  of  August  17;  1894 20,000.00 

Amount  available  for  fiseal  year  endiuf^j  June  30,  1895 26,816.62 

Amount  (eRtimated)  required  for  completion  of  existing  project 170,000.00 

A  moun  tt  bateau  be,  profitably  expended  in  tiscal  year  ending  June  30, 1886  100^000.00 
Sulimittcd  in  <'nm]>lian<-(^  with  re<[uirementH  of  scctionH  2  of  river  and 
barlior  a<(s  of  IHVA]  and  ls()7  and  of  sundry  civil  act  of  March  3,1883. 

(See  Ap])e!idix  N  N  10.) 

J  J.  AshfahuJa  Harbor^  Ohio. — In  1820  the  natural  conditions  at  the 
mouth  of  the  Ashtabula  Kiver  gave  but  2  feet  depth  of  water  over  the 
bar,  and  the  rock  bott^uii  was  but  9  feet  below  the  lake  surface. 

Ini])r()venients  were  then  eomnn^nced  by  confining  the  channel 
between  piers  of  timber  cribs  tilled  with  stone.  The  work  has  since 
been  repaired,  extended,  and  modilied  as  necessities  demanded. 

in  181)0  and  1801  a  plan  was  adoi)ted  to  widen  the  entrance  by  inov- 
in;r  the  east  pier  45  f(»et  eastward,  and  to  give  a  greater  depth  l^ 
extending  both  piers  to  the  depth  of  22  feet  in  the  lake,  and  removing 
the  stone  and  other  material  to  a  depth  of  20  feet. 


/ 
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Total  expenditareB  from  1826  to  1891,   previous  to  project  for  greater 

width  and  a  depth  of  20  feet $458,734.46 

Incurred  on  present  project  to  June  30,  1893 16, 486. 75 

The  result  was  a  channel  168  feet  wide  between  piers  with  the  rock 
removed  to  a  depth  of  17  feet,  which  was  the  depth  in  middle  of  chan- 
nel; the  sides  of  channel  were  ordinarily,  more  or  less,  covered  by 
sand  and  mud,  and  in  freshets  or  storms  bars  vere  liable  to  form  out- 
side the  ends  of  piers.  Work  on  widening  harbor  was  commenced  in 
the  spring  of  1893. 

The  expenditures  in  last  fiscal  year  were  $63,210.07. 

A  part  of  ohl  east  pier  242  feet  long  has  been  removed  and  replaced 
with  new  pier  45  feet  farther  east.  To  this  new  pier  has  been  added 
au  extension  of  240  feet.  The  west  pier  has  also  been  extended  240 
feet,  making  a  total  of  722  feet  of  new  pier  constructed. 

The  work  of  rebuilding  superstructure  of  west  pier  was  commenced 
in  April,  1894;  a  section  282.2  feet  long  has  been  rebuilt.  This  work 
will  be  continued  as  far  as  it  can  be  done  with  available  frinds. 

The  harbor  now  has  an  entrance  213  feet  wide  and  a  depth  of  17 
feet  in  mid  channel. 

July  1,  1893,  balance  unexpended $70,053.02 

Jane  ^,  1894,  amount  expended  during  fiscal  year G3, 216. 07 

July  1,  1894,  balance  unexpended 6,836.95 

July  1,  1894,  outtttuudiug  liabilities 560. 50 

July  1,  1894,  balance  available 6,276.45 

Amount  appropriated  by  act  of  August  17,  1894 75, 000. 00 

Amount  a\*ailable  for  fiscal  year  ending  June  30,  1895 81, 276. 45 


'Amount  (estimated)  required  for  completion  of  existing  project 180, 000. 00 

Amonntthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  180, 000. 00 
Submitted  in  compliance  with  re<iuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai>pendix  N  N  11.) 

12.  Conneaut  Harbor,  Ohio. — The  improvement  of  Conneaut  Creek 
was  commenced  in  1829,  by  constructing  piers  to  deepen  the  water 
over  the  bar  at  the  moutli.  Appropriations  for  continuing  the  improve- 
ment were  made  at  irregnlar  intervals  until  1875. 

The  total  amount  api)ropriated  and  expended  for  construction  and 
maintenance,  1829  to  1875,  was  $100,029.39. 

The  channel  originally  had  a  depth  of  only  2  feet.  The  result  of  the 
improvements  was  a  depth  of  8  to  9  feet  ordinarily,  with  a  maximum 
depth  of  11  feet  under  favorable  conditions. 

The  works  were  8ubse(iuently  allowed  to  go  to  decay,  owing  to  the 
decline  of  commerce  at  that  place.  In  1890  a  vessel  drawing  more  than 
3  feet  could  not  get  over  the  bar. 

The  river  and  harbor  act,  dated  July  13,  1892,  appropriated  $40,000 
under  certain  conditions  for  the  improvement,  which  conditions  were 
moilihed  by  an  act  approved  February  24, 1893.  These  points  were 
explained  in  Annual  Keport  of  Chief  of  Engineers  for  1893. 

At  the  end  of  the  last  fiscal  year  a  contnict  was  outstanding  for  con- 
structing an  extension  of  the  west  pier.  Work  under  the  contract  wa« 
commenced  in  July,  1893,  and  completed  December  9, 1893.  Four  hun- 
dred linear  feet  of  pier  was  constructed  24  feet  wide;  the  superstructure 
is  8  feet  above  and  the  bottom  of  foundation  22  feet  below  mean  lake 
level.  Repairs  were  made  to  outer  end  of  old  west  pier  where  it  was 
badly  exposed  and  torn  away. 
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Tbo  expeiiditnre  on  this  jirojcct  to  Jiiiio  30, 1893,  was $692. 91 

Expenuitiiro  in  yearoiiding  JnDoSO,  1894 39,286.15 

The  rittsburgh,  Shenango  aiiil  Lake  Erie  Railroad  Coini>:iiiy  has  done 
a.  large  amount  of  work  in  improving  and  j^rotecting  the  duninel.  The 
channel  has  been  dredged  and  the  old  i)ier8  lijive  been  repaired.  The 
depth  of  water  in  the  channel  is  now  17  feet.  The  railroad  company 
has  built  about  2,()0()  front  feet  of  wharf,  and  has  put  in  14-  hoists  for 
handling  iron  ore  and  coal.  In  a  single  year  since  connuencing  work 
at  the  harbor  a  very  largo  amount  of  ore  and  coal  Las  been  receivcil 
and  shipped. 

From  present  indications  the  commerce  of  this  place  is  devch>])ing 
rapidly. 

July  1, 1893,  balance  uuexpeiuled $39,  307. 09 

J uiio  30, 1894,  amount  expended  during  fiscal  year 3?),  286. 15 

July  1, 1891.  balance  nnoxpen<led 20. 94 

Amount  appropriated  )>y  act  of  August  17, 1894 40, 000. 00 

m  —  ■ 

Amount  available  for  fiscal  year  cndin<;  June  30,1895 40, 020.  !)4 

{Amount  (estimated)  required  for  completion  of  existin;;  project 420.  (X)0. 00 
Amount  tbat  can  be  profitably  expended  in  liscal  year  ending  June  30, 18^Ki  200,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lSt>0  and  18G7  and  of  sundry  civil  bct  of  March  .3, 1893. 

(See  Appendix  >s  N  V2.) 

13.  Removinfi  Hunken  vcsnels  or  craft  obstructing  or  cndangerinff  nari- 
gntion, — The  schooner  Pelican  was  wrecked  off  Ashtabula  Harbor  iu 
May,  1893. 

The  wreck  was  removed  during  December,  1893,  and  January,  1894, 
at  a  total  <ost  of  81,490.68. 

(See  Appendix  X  N  13.) 

IMPEOVKMKNT    OF    ERll-:    UAUBOR,   PENNSYLVANIA,  AND   OK    RIVKBS 

AND   lIAUnOUS   IN   WESTERN   KEW    YORK. 

This  district  was  in.  the  charge  of  Maj.  E.  II.  Iluffner,  Corps  of 
Engineers;  Division  Kngineer,Col.IIenry  L.Abbot,  Corpsof  Engiiieora. 

1,  Uric  Harbor^  Ponisifh-auia, — The  original  survey  of  this  harbor 
was  made  in  1<S10,  at  which  time  tiie  channel  was  narrow  and  Uu'tuou^ 
with  a  de]>tii  of  only  (>  feet.  In  18.3  a  plan  ior  the  improvement  was 
adopted,  and  constitutes  the  presi^nt  work,  excepting  somo  necesHary 
<hanges.  The  piers  ha\e  been  extended  from  tinic  to  time,  and  are 
now  in  fairly  good  condition,  excepting  the  north  pier,  whi^'h  ueotls 
ie])aiis  to  the  older  portions. 

The  i)resent  jiroject  contemplated  the  extension  of  t ho  piers  to  the 
l(>foot  <!urvein  tlie  lake  and  the  maintenance  of  a  channel  (»fnavipiblQ. 
width  1(>  feet  in  depth  fnmi  the  harbor  inside  to  the  lakeoutside.  Such 
a  channel,  275  teet  wide  and  not  less  than  18  feet  deep,  has  been 
secnrcd,  and  is  now  successfully  maintained  throughout  its  eutire 
length  of  7,150  feet. 

The  work  during  the  year  consisted  in  tiie  ( ompletion  of  the  exten- 
sion begun  during  the  pri<#r  year.  That  extension  was  3D1.4  feet,  and 
was  llnislied  on  the  11th  of  August.  Small  repairs  to  existing  struc- 
tures were  made  and  th(i  boathonse  was  moved. 

The  total  amount  expen<led  up  to  June  31),  1893,  was  8S03,501.S0. 
The  amount  expended  during  tln^iiscal  vear  ending  June  SO,  1894,  was 
827,717.47. 
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Jnlv  1,  1893,  balance  unexpended  (including  $20,000  reserved  for  Prcsquo 

lilc) $73,082.82 

June  30,  1894,  amount  expended  during  iiscul  year 27,  717. 47 

Jnly  1,  1894,  balance  unexpended 45, 3(>4. 85 

Jnly  1,  1894,  outstanding  liabilities 230.00 

Jnlv  1,  1891,  balance  available  (including  $20,000  reserved  for  Presque 

laU?) 45,134.85 

Amount  appropriated  by  act  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  'W,  1895 55, 134. 85 

i  Amount  that  can  be  profitably  expended  iu  fiscal  year  euding  Juno  30,1896    25, 000.  CO 
^  Submitted  in  conipliance  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  1^(>6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  O  1.) 

;?.  Presque  Isle  Peninsula,  Erie  Harbor^  Pennsylvania. — In  a  report 
aiM>n  the  exaunnation  of  Erie  Harbor,  made  in  liS83,  it  was  recommended 
that  the  neck  of  the  peninsula  1)0  protected  by  a  breakwater,  and  the 
movement  of  sand  around  the  eastern  onil  of  the  ]»eninsu]a,  which 
threatens  to  close  the  harbor  entrance,  bo  arrested  by  tlie  construction 
of  jetties  peri)endicular  to  the  shore  of  the  peninsula,  at  an  estimated 
cost  of  $173,044.50. 

Work  under  this  project  was  in  progress  until  October,  1889,  when 
it  was  abandoned,  it  having  been  found  that  the  structures  built  would 
not  stand  against  the  violence  of  the  storms.  Ko  further  work  is  at 
present  contemplated,  but  tlie  sum  of  820,000  has  been  reserved  from 
the  appropriation  for  the  improvement  of  Erie  Ilaibor,  to  be  used,  iu 
case  of  necessity,  in  closing  any  breach  which  may  occur. 

Tlu^  total  amount  exi>ended  up  to  June  30, 1800,  was  $(>0,000.  Nothing 
was  expended  during  the  ilscal  year  ending  June  30, 1804. 

(StH)  Appendix  O  O  2.) 

.;.  jyunkirkllftrhor,  Xcw  York, — The  improvement  of  this  harbor  was 
begun  in  1827,  when  the  first  appropriation  therefor  was  made.  The 
original  project  was  much  the  same  as  that  of  the  existing  improvement, 
which  comprises  the  formation  of  an  artificial  harbor  \\  front  of  the 
city,  by  means  of  a  breakwater  running  nearly  parallel  with  the  shore, 
and  a  shore  arm  or  pier  to  the  westward,  with  an  opening  between  the 
piers  and  the  breakwater.  By  1832  the  sum  of  §28,430.84  had  been 
expended  on  the  original  plan.     * 

Various  improvements  and  repairs  were  made  from  time  to  time,  and 
by  18.'i8  there  had  been  completed  2,125  feet  of  breakwater  and  3(M)  feet 
of  detached  breakwater.     In  1848  the  breakwater  was  demolished. 

Between  1848  and  1870  some  portions  of  the  work  were  renewed  and 
others  repaired,  and  in  1870  a  Board  of  Engineer  ()tii(!ers  took  into  con- 
sideration the  question  of  the  radical  improvement  of  the  harbor.  The 
Board  recommended  a  i»lan  which  jjrovided  a  breakwater  2,8(J0  feet 
loi^,  one  part  of  whi<*h,  2,300  feet  in  length,  was  to  be  nearly  parallel 
with  the  shore,  the  other  part,  500  feet  long,  was  to  be  nearly  parallel 
to  the  axis  of  the  channel  entrance. 

A  channel  was  to  be  dredged  to  secure  a  depth  of  13  feet  and  a  width 
of  170.  Of  the  2,300  foot  section  1,501  feet  has  been  llnished.  None 
of  the  500  foot  secticm  has  been  built. 

Work  during  the  year  consisted  in  the  building  of  an  extension  of 
250  feet  to  the  breakwater.  This  was  linishtHl  November  2, 1803.  The 
breakwater  is  now  in  good  condition  for  its  present  length.  The  chan- 
nel lias  been  dredge<l,  under  contract,  for  its  entire  length  of  about  2,800 
feet,  and  throughout  its  full  Avidth  to  the  required  depth  of  13  feet. 
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The  pier  has  its  full  length  and  is  in  a  reasonably  good  condition.  The 
total  amount  expended  up  to  June30, 1893,  was  $510,361.98.  The  amount 
exi>ended  during  the  fiscal  year  ending  June  30, 1894,  was  $19,095.99. 

July  1,  1893,  hiilanco  unexpended $23,717.40 

June  30,  189-t,  amount  expended  during  liacal  year 10, 095. 99 

July  1,  1894,  balance  unexpended 4, 631. 41 

July],  1894,  outstanding  liabilities 3,196.92 

July  1,1894,  balance  available 1,122.40 

Amount  appropriated  by  act  of  August  17, 1894 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 21,422.49 

{Amount  (estimated)  ro([uired  for  completion  of  existing  project 108, 116.41 
Amount  tliat  can  be  profitably  expended  in  ii  seal  year  ending  Juno  30, 1896  108, 116. 41 
Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  18G0  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  ()  O  3.) 

4,  Buffalo  Harbor y  N'ew  York, — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1820,  and  provided  at  first  for  the   < 
construction  of  piers  on  the  north  and  south  sides  of  Buitalo  Creek.    - 
Subsequently  a  masonry  sea  wall  running  south  from  the  shore  end  of*^ 
the  south  pier  was  i)ropose(l  ainl  built .    In  1808  a  detached  breakwatefy   < 
about  2,r)()()  feet  lakeward  from  the  light-house,  to  extend  south  a  dis-    - 
tance  of  lyOOO  feet,  was  proi»osed  and  adopted.    In  1874  it  was  deter- 
mined to  extend  tliis  breakwater  to  a  total  length  of  7,^)00  feet.    This   J 
breakwater  has  now  its  full  proposed  length,  the  final  extension  of  806    * 
feet  having  been  built  in  1803.     It  runs  parallel  to  the  shore  and  about    " 
half  a  mile  distant  from  it.    In  1874  it  was  also  proposeil  to  build  a    * 
shore  arm  to  the  breakwater,  the  inshore  end  to  consist  of  pile  work 
near  shore  and  crib  work  in  the  deeper  water.    Upon  reiiching  the 
l<>-foot  contour  line  in  the  lake  this  shore  arm  wasplanne<l  to  continue 
in  a  direction  making  an  angle  of  about  45  degrees  with  the  shore  and 
to  overlap  the  south  end  of  the  breakwater,  leaving  ah  opening  of  150 
feet.     This  shore  arm  would  be  about  4,100  feet  long.    During  the  past 
year  the  construction  of  1,(J()()  feet  of  the  outer  end  of  the  shore  arm  was 
in  i)rogress  under  two  contracts  of  800  feet  each.    The  outer  part  was 
l)ractically  comi)lete<l,  when  a  storm  on  October  14  and  15, 1893,  com- 
pletely wrecked  it,  and  also  350  feet  of  cribs  belonging  to  the  aecoud 
contract  next  toward  the  shore.    This  second  contract  had  only  been 
carried  to  the  extent  of  the  sinking  of  seven  cribs.    The  entire  1,150 
feet  of  tlu*  shore  arm  built  in  whole  or  in  part  is  sunk  through  the  crust 
of  the  lake  bed  down  into  soft  material  below,  and  so  complete  is  the 
wreck,  that  no  attempt  has  been  made  to  re])air  it.    The  project  will 
probably  be  entirely  r(»vise(l,paiticularly  as  to  the  method  of  construc- 
tion.    ]\linor  re])airs  have  been  made  during  the  year  to  the  old  i>ortions 
of  th<^  breakwater  and  to  the  south  pier.    A  new  survey  of  the  harbor 
and  its  vicinity  is  in  progress. 

Th(»  total  amount  expended  up  to  June  30,  1893,  not  including  out- 
standing liabilities,  was  82,409,799.()9.  The  amount  expended  during 
the  fiscal  year  ending  June  30,  1804,  was  8247,004.04. 

July  1,1893.  hahinco  unexpended $321,871.87 

Juno  30, 1891,  amount  exp('nd(.'d  during  liscal  year 247,004.64 

Julv  1. 18iU,  balance  unexpended 74.266.73 

July  1,  1891.  outstanding  liabilities 1,060.00 

July  1,1894,  balance  availnlde 73,216.73 

Amount  a])propriated  by  aet  of  August  17, 1891 70,000.00 

Amount  available  for  iiscal  year  ending  June  30, 1895 143^216.73 
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r  Amoant  (estimatod)  required  for  complAtion  of  exist iuj^  i>roject $81, 223. 17 

J  Amount  that  can  be  profitably'  expended  in  fiscal  year  ending  June  30, 1896  81, 223. 17 
S  Sabmitted  in  compliance  with  requirements  of  sectioiiH  2  of  river  and 

1^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  4.) 

5,  Tannicanda  Harbor  and  Niagara  River,  New  York, — The  project 
for  this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide 
from  the  entrance  to  the  Niagara  River  at  Lake  Erie  to  the  north  end 
of  Tonawanda  Harbor,  New  York.  The  work  of  the  year  has  consisted 
of  drec)ging  to  the  full  width  of  400  feet  and  a  depth  of  10  feet  th< 
channel  at  the  Strawberry  Island  bar.  A  careful  and  exact  survey 
was  made  of  this  area.  The  dredging  operations  at  the  Horseshoe 
Heef  channel  have  been  continued  throughout  the  year,  when  practica- 
ble. The  main  central  shoal  is  finally  practicrally  removed.  Tlie  west- 
em  shoal  is  perhaps  one-fourth  dredged  and  .almost  entirely  blasted 
over,  practically  completing  the  work  of  the  drill  in  this  vicinity. 
Tliere  will  be  only  limited  areas  or  single  spots  to  remove  after  the 
month  of  July.  The  amount  expended  up  to  June  30, 1893,  not  includ- 
ing ontstanding  liabilities,  was  $170,736.51.  The  amount  expended 
during  the  fiscal  year  ending  June  30,  1894,  was  $45,853.32. 

July  1,1893,  balance  miexpended $73,2^3.49 

Jnne  30,  1894,  amonnt  expended  duriug  fiscal  year 45,  853. 32 

Jnly  1,  1894,  balance  nnex])endcd 27, 410. 17 

Julyl,  1894,  ontstanding  liabilities $6,953.00 

July  1,  1891,  amonnt  cuYored  by  uncompleted  contracts 18,  492.  (N) 

25,445.00 

Jnly  1,  1894,  balance  available 1, 965. 17 

Amonnt  appropriated  by  act  of  Anguut  17, 1894 50, 0(K).  00 

Amonnt  available  for  fiscal  year  ending  Juno  30,  1895 51,  965. 17 

f  Amonnt  (estimated)  required  for  completion  of  existing  project 958, 090. 16 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1X96  200, 000. 00 
Sabmitted  in  compliance  Avith  reciuiremontH  of  sections  2  of  river  and 
harbor  acts  of  186()  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  O  5.) 

6,  Nia^jara  River  from  Tonawanda  to  Port  Daij  {Niagara  Falls),  N, 
¥. — Under  provisions  of  act  of  September  19,  ISIK),  a  survey  of  this 
locality  was  made  by  Maj.  Amos  Stickney,  Corps  of  Engineers  j  aud 
his  report  thereon  of  De(*cmber  31, 1891,  witli  project  for  improvement, 
was  submitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  07,  Fifty- 
second  Congress,  first  session  (reprinted  as  Appendix  N  N  0,  Annual 
ReportjChief  of  Engineers,  1892),  Thisproject  contemplated  the  forma- 
tion of  a  channel  300  feet  wide  from  Tonawanda  down  to  Conners  Island, 
200  feet  wide  from  Conners  Island  to  Grass  Ishmd,  and  increasing  from 
200  to  400  feet  wide  from  Grass  Ishmd  to  Port  Day;  and  construction 
of  an  embankment,  from  rock  excavated  from  the  channel,  extending 
from  Conners  Island  to  Port  Day,  so  as  to  inclose  the  lower  end  of  the 
channel.  A  channel  of  12  feet  depth  was  proposed,  although  it  was  inci- 
dentally estimated  that  a  channel  of  8  feet  depth  could  be  first  pro- 
vided, which  could  be  enlarged  as  an  increase  of  commerce  might 
demand.  The  cost  of  the  proi)osed  channel,  8  feet  deep  at  mean  lake 
level  (Ci  feet  at  low  lake  level),  was  estimated  at  $257,829. 

The  river  and  harbor  act  api)roved  July  13, 1892,  appropriated  $20,000 
for  the  commencement  of  work  upon  the  8-foot  channel. 

Daring  the  season  of  1892  the  prticticability  of  constant  navigation 
of  ]^iagara  Kiver  by  vessels  of  upward  of  C  feet  draft  to  the  harbor  back 
of  Conners  Island,  which  is  within  easy  land  communication  with  Port 
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Day,  was  demonstrated.  These  eominercial  developments  showed^  ^ 
adherence  to  the  project  -  ..     ^ 

would  accomplish  no 

of  thei)roject\vouldl)ed(\-.*.vw.^,^„w.^*..j^  uw  tn^  v^.«^uT»tt^u^/x  «4«^..»u..— ^^ 
I'cet  deep  down  to  Conners  Island,  and  omitting  the  work  proposetllw^^ 
that  iM)int  to  Port  Day.  For  these  reawons  exi)eiiditure  of  the  approp^ 
tionof  July  13, 1892,  has,  uiidertheanthority  of  the  Secretary  of  War,b^^ 
suspended  until  further  action  in  the  matter  may  Le  taken  by  Congre;^* 

July  1,  18Uo,  balance  uiiexpcudcd $20y00(!^'' 

.luly  1.  ISSM,  halniico  nn«'Xi)on<lod 20,00(^<*> 

Amount  appropriattMl  l>y  art  of  Au<;ust  17,  1894 10, OOO— 

Amount  available  for  liscal  yt^ar  ending  .luut*  30,  181)5 j 30,000^ 

(See  Appendix  O  ()  G.) 

7.   Wilson  Ifarhor^  Xrw  York. — The  project  for  the  improvement 
this  Itaibor  was  adopted  in  1873  and  modified  in  1877,  the  object  l)eic= 
to  alVord  a  channel  of  navi<i:able  width  and  1 15  feet  in  depth  by  the  ext^ 
sion  of])arallcl  piers  from  the  mouth  of  Twelve  Mile  O reek  to  the  12  ft>^ 
curve  in  Lake   Ontario,  with  the  formation  ot*  u  x)rotected  ebanm 
between  the  piers.     The  mouth  of  the  creek  was  orijjinally  obstruct* 
by  a  bar  upon  whi<'Ji  there  was  a  depth  of  1  foot.    Before  thecomnieiH? 
ment  of  openitit)i:s  by  the  United  States  the  piers  liad  been  carri^ 
abimt  4(H)  feet  into  the  lake  by  i)rivate  enterprise.    There  is  now  a  cha^ 
nel  with  only  8.5  depth,  and  the  piers  need  mucli  repairs.    The  tot^ 
amount  exi)ende<l  to  June  .*>(),  1804,  Avas  $<>4,978.51. 

July  1,  18J'3.  1  alancc  unoxpcndrd $21. 

July  1,  li<IM,  l)a]an<'ounoxpeu«U'<l 21. 


Amount  (oatiniated)  rociuircd  for  completion  of  cxistint;  project 13^978.  * 

Amoun 1 1 ha t ran  Im> proti tably  expended  in  tiscal  year endin;^  J uuc 30, 1896    29, 091.  ^ 
8nhniittefl  in  eom]>lianro  with  requirenieuts  of  8ecti<m8  2  of  river  ami 
harhor  arts  of  1S<)!) :  inl  ISGT  an<l  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai)i)endix  O  O  7.) 

8.  Ohoit  Harhor^Ncic  York. — The  project  fortheimprovemeiitforthi 
liarbor  was  adopted  in  18G().  It  ]>roi)oscs  to  connec:t  the  deep  water  ii 
Lake  Ontari  »  with  the  de  pwateriuEighteenMiloCreek,  by  theexteii 
sion  of  two  parallel  piers  from  1  he  mouth  of  the  cn*ek  tt)  the  11-foot  com 
in  the  lake,  with  the  addition  of  a  dred*^ed  channel  between  the  piers 
The  project  was  modi  tied  i  n  1 874  and  i  n  1 881  to  provide  for  tlie  removal  ol 
rock  lonnd  in  theclianncl  between  the  piers  ami  for  additional  pier  exteii 
sion.  The  natnral  channel  Ix'tweeii  the  month  of  theereek  and  the  lake 
was  obstructed  by  sibar,npon  whichthere  wasadeptliof  1  Jii»et,  Thoilnal 
project,  adopted  June  IS,  1  SOI,  definitely  lixes  the  length  of  the  piers  al 
sriO  nnd  87.'5  feet,respe<tively,  and  ]m)videsfor  a  channel  180  feet  wide 
between  the  ]iiers,  den  easing  in  width  to  08  feet  at  the  Main  street  bridge 
crossing  iMghteen  Mile  Creek, with  a  d<»pth  of  1'i5feetatinesinlakelevel 

There  was  no  work  d<me<lnring  the  year.  The  total  amount  exi)endec 
up  torlune  3  K  1S1K5,  was  ^157,503.77.  The  amount  expended  duringftlu 
fiscal  year  ending  June  30,  180-1,  was  $t>0. 

.luly  1.  ISJKl,  l>:)la  eo  unexpend<Ml $5,496.2 

June  30,  IHJ^,  amount  ex])endt»d  <luiin.«^  lis<;:il  year 60.0 

.Tulv  1,  1891,  bulanee  unexpended 5,376.2 

July  1,  1S94,  outstandiuj,'  liabilities 16.01 

July  I,  IXJM,  lialanee  availaMe 5, '900.2 

(See  Appendix  O  O  8.) 
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9.  Oak  Orchard  Harbor,  New  YorJc. — The  earliest  project  for  the 
improvement  of  this  harbor  was  adopted  in  1830,  the  date  of  the  first 
appropriatioD,  and  proposed  the  construction  of  an  east  and  west  break- 
water, approaching  to  within  200  feet  of  each  other,  and  connecting  at 
tiie  opening  with  two  parallel  piers  extending  into  the  lake* 
.  Sub^^eqnent  modifications  were  extensions  to  the  original  project  to 
provide  for  removal  of  rock  and  to  adjust  the  harbor  to  the  increased 
demand  of  commerce.  The  present  project  was  adopted  in  1881,  the 
object  being  to  extend  the  i>iers  to  the  12-foot  curve  in  the  lake,  with 
the  formation  of  a  channel  of  navigable  width  and  12  feet  deep  at  low 
water  between  the  piers.  The  natural  entrance  into  Oak  Orchard 
Creek  was  narrow,  with  a  depth  of  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  in  1888  to  the  east  of  the 
east  pier. 

The  tobil  amount  expended  up  to  June  30,  1893,  was  $204,507.GG. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
was  $30. 

Jnly  1,  1893,  balance  iuicxpcn<led $402.  34 

Jane  30,  1^,  uinount  oxpeuded  during  liscal  year 30.00 

Jiiljl,  1894,  balaiico  nnoxpendod 462.34 

July  1,  1894,  outHtanding  liabiUtics 8.00 

July  1,  1894,  balance  available 454. 34 

(See  Appendix  O  ()  9.) 

IMPBOVEMKNT  OF  HARBORS   ON   LAKE  ONTARIO  EAST  OF  OAK 

ORCHARD,  T{.  Y. 

This  district  was  in  tlie  charge  of  Capt.  Dan  C.  Kingman,  Cor])s  of 
Engineers;  Division  Engineer, Col.  Henry  L.  Abbot,  Corpsof  Engineers. 

1,  Harbor  at  Charlotte^  N.  Y. — The  original  i)rqject  lor  the  iniprove- 
ment  of  this  harbor,  adopted  in  1829,  proposed  to  connect  the  deep 
water  in  the  Genesee  Kiver  with  the  deep  water  in  the  lake  by  parallel 
piers  or  jetties  abont  480  feet  apart.  The  present  project,  adopted  in 
1881,  is  to  extend  the  jetties  to  the  15-foot  carve  in  the  lake,  and  to 
dredge  a  channel  between  them  of  navigable  widtli  and  15  feet  deptli  at 
low  water.  The  natnral  clianncl  Avas  tortuons,  and  in  calm  weather 
would,  at  ordinary  stages  of  the  lake,  admit  vessels  drawing  8  feet. 

The  total  amonnt  expended  from  1828to  Jnne3(),  1894,  is  $491,841.58. 

The  amount  expended  from  the  adoption  of  the  i)resent  project  in 
1881  to  June  30,  1894,  is  $173,7(>3.2G. 

This  expenditure  has  resulted  in  the  construction  of  7,<'57  linear  feet 
of  jetty  work,  of  which  4,975  feet  is  now  valuable  and  necessary  to  the 
maintenance  of  the  harbor.  The  rest  of  it  has  betn  absorbeit  by  the 
advance  of  the  shore  line,  and  further  repairs  to  it  will  probably  not  be 
necessary. 

Five  thousand  feet  of  jetty,  in  round  numbers,  therefore  must  be  kept 
in  good  order.  This  work  is  of  timber  filled  with  stone.  The  p()rti(m 
ofitthatis  above  water  is  subject  to  decay.  Its  useful  life  is  from 
twelve  to  fifteen  years.  It  must  then  be  renewed.  The  cost  of  renewal 
here  is  about  $11  a  running  foot.  There  is  now  60(>  feet  that  is  more 
than  eleven  years  old.  It  needs  renewal,  and  will  cost  $G,G(K>.  This 
sum  IS  not  included  in  the  amount  required  to  complete  the  existing 
project. 

The  channel  between  the  jetties  has  been  dredged  to  a  depth  of  15 
feet  at  extreme  low  water  in  the  lake  for  a  width  of  380  feet.  A  recent 
examination  shows  that  this  work  is  not  i)ermane\it,  IVie^  ^\vrt*i\\\»  ^^ 
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tlie  river  not  being  sufficient  to  maintain  this  depth.    Choice  will 
to  be  made  between  periodical  dredging  and   some  form  of  chani 
contraction. 

This  expenditure  has  also  sufficed  for  the  protection,  presenratioi 
and  repair  of  the  existing  works,  and  the  renewal  of  the  perishable  po^  ' 
tions  from  the  beginning  of  the  improvement  in  1829  to  the  preseiC^ 
time. 

During  the  past  year  the  west  jetty  has  been  extended  365  feet. 

July  1,  1893,  biilaiuro  uiioxpended $12,  793. 9^ 

June  30,  1894,  amount  expanded  during  fiscal  year 10, 162. 2^ 

July  1,  1891 ,  balance  unoxponde<l 2, 631. 6-- 

Amount  appropriated  L y  act   of  August  17,  1894 15,  ODD. Oi^ 

Amount  available  An  fiscal  year  ending  .Juno  30,  1895 17, 631. 6^ 


'Amount  (estimated)  requirod  for  completion  of  existing  project 94, 650. 

I  Amounttbat  can  be  prolitably  expended  in  fiscal  yearendiugJnne30,1896    75,000. 
I  Submitted  in  comi>lianee  Avith  requirements  of  seetions  2  of  river  and 
harbor  acta  of  18()G  and  1867  and  of  sundry  civil  act  of  March  3, 1B93. 

(See  Appendix  V  P  1.) 

^,  PulineiirUU  Harbor^  New  YorJc, — The  project  for  the  improvemeni 
of  this  harbor  was  adopted  in  1870  (the  date  of  the  first  appropriation), 
and  proposed  the  (construction  of  a  timber  breakwater  iiinning  e-d8t- 
wanl  from  the  west  sliore,  and  then  northward  as  a  jetty  into  the  lake, 
also  an  east  jetty  parallel  to  and  about  200  feet  from  the  west  one,  and 
a  dredged  channel  between  them. 

The  project  was  modified  in  1875  to  provide  f<n*  increased  dredging. 
The  object  of  the  iiniu'ovement  was  to  provide  a  channel  of  navigable 
width  Jind  not  less  than  10  feet  deep  through  the  bar  and  into  the 
mouth  of  Salmon  (^rcek,  which  was  the  harbor.  The  natural  channel 
was  not  much  more  than  2  feet  deep. 

In  1884  it  was  ])roi)oscd,  in  order  to  make  the  dredging  of  perma- 
nent value  and  effect,  to  build  a  sand-tight  structure  parallel  to  the 
breakwater  and  alxmt  100  feet  from  it,  between  it  and  the  beach,  so  aa 
to  arrest  the  movement  of  the  beach  sand  and  keep  it  out  of  the  chan- 
nel. 

Th(».  total  annmnt  expended  to  June  30,  1893,  is  $73,973.33,  and  has 
resulted  in  the  extension  of  thejetties  to  the  10-foot  curve  in  the  lake. 
and  in  the  construction  of  about  200  feet  of  sand-tight  bulkhead,  and 
in  a  large  amount  of  dredging  in  the  channel.  The  last  work  of  this 
kind  Avas  done  by  the  United  States  dredging  plant  belonging  to  this 
district  during  the  numth  of  May,  1803.  Ten  thousand  seven  hnndred 
and  six  cubic  yards  of  material  was  removed,  forming  a  good  channel 
from  the  lake  between  the  i)iers  and  up  the  creek  as  far  as  the  wharves 
and  warehouses.  This  channel  has  a  general  depth  of  about  10  feet  at 
low  water  in  the  lake. 

The  depth  diminishes  somewhat  in  the  extreme  inner  i>ortion8  of  the 
harbor  on  account  of  the  rock  bottom. 

A  recent  survey  shows  that  the  sand-tight  bulkhead,  in  its  unfinished 
condition,  is  not  h)ng  enough  to  keep  the  channel  open. 

There  is  some  shoaling  beyond  the  end  of  it.  It  should  be  extended 
to  the  l\ill  length  called  for  by  the  project.  This  exi)enditure  has 
resulted  in  the  construction  of  1,400  linear  feet  of  pier  and  jetty  work| 
all  of  which  is  now  valuable  an<l  necessary  to  the  maintenance  of  the 
harbor.  This  work  is  of  timb(T  lilled  with  stone.  The  i>ortion  of  it 
that  is  above  water  is  subject  to  decay.    Its  useful  life  is  from  12  to  15 
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•  It  mast  then  be  renewed.    Tlie  cost  of  renewal  here  is  aboat 
1   £^  running  foot.    All  of  it  is  now  more  than  11  years  old,  and  most 
it  is  over  20  years  old.    It  needs  renewal  and  will  cost  $15,000.    This 
n.   is  not  included  in  the  amount  required  to  complete  the  existing 
Project. 

^'^^ly  1,  1893,  balance  unexpended $62.91 

••  ■•^Ja©  30, 1894,  amount  expended  during  fiscal  year 38.  24 


1, 1894,  balance  unexpended 24. 67 

ount  appropriated  by  act  of  August  17, 1894 1, 500. 00 

ount  available  for  fiscal  year  ending  June  30, 1895 1, 524. 67 

{-Aj^ionnt  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
-A^xnountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      7, 500. 00 
8«^bmitt«d  in  compliance  with  requirements  of  sections  2  of  river  and 
iLvbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  PP  2.) 

•  Harbor  at  Great  Sodns  Bay^  New  Yorh — The  earliest  project  for 
improvement  of  this  harbor,  adopted  in  1828,  proposed  the  construc- 
-1  at  the  mouth  of  the  bay  of  breakwaters  from  the  east  and  west 
^ores,  approaching  to  within  500  feet  of  each  other  and  connected  at 
opening  with  parallel  jetties  extending  into  the  lake. 
^Dhe  subsequent  modifications  were  simply  extensions  of  the  original 
to  adjust  it  to  the  increased  demands  of  commerce.  The  pres- 
et: project  was  adopted  in  1882,  the  object  being  to  extend  the  jetties 
the  i5-foot  curve  in  the  lake,  and  to  dredge  a  channel  between  them 
^^^"t;  less  than  15  feet  deep  at  extreme  low  water.  The  natural  channel 
*^    ordinary  stages  would  admit  vessels  drawing  8  feet. 

Ibe  total  amount  expended  from  1829  to  June  30, 1893,  is  $452,646.80. 

*3)he  amount  expended  from  1881  to  June  30,  1894,  is  $80,823.01. 

,       'n'he  total  expenditure  has  resulted  in  the  construction  of  a  timber 

y.  "^^^akwater  3,851  feet  in  length,  and  of  two  jetties  1,580  feet  and  1,294 

^^t  in  length,  the  west  one  extending  to  the  15-foot  curve  in  the  lake, 

^  ^  d  the  east  one  to  the  10-foot  curve. 
^^^  ^t  has  also  served  for  the  protection,  preservation,  and  repair  of  these 
^^  ^c^rks  from  1829  to  the  present  time,  and  for  dredging  from  time  to 
l^^^^^^e,  which  has  served  to  maintain  a  channel  of  navigable  width 
•L?^^tween  the  jetties  which  has  varied  at  different  times  from  8  to  15  feet 
^^^    depth  at  low  water. 

ij^  The  present  available  depth  is  not  less  than  13  feet  at  low  water. 
^-^^  lere  are  now  6,800  linear  feet  of  jetties  and  breakwaters  at  this  place 
^^^at  are  valuable  and  necessary  to  the  maintenance  of  the  harbor, 
/^e  remainder  has  been  absorbed  by  the  advance  of  the  shore  line. 
^is  work  must  be  kept  in  repair.  As  it  is  built  of  timber  and  filled 
ith  stone,  the  part  above  water  is  subject  to  decay.  Its  life  is  from 
^  to  15  years.  The  cost  of  renewing  the  superstructure  of  the  kind 
^^sed  here  is  about  $11  a  running  foot.  There  are  now  1,426  feet  of  it 
^^mt  are  from  11  to  16  years  old.  It  needs  renewal  and  will  cost  $16,000. 
^bis  sum  is  not  included  in  the  amount  given  as  required  to  complete 
^le  existing  project. 

^\i]y  1,  189.3,  balance  unexpended $3,610.39 

June  30,  1894,  amount  expended  during  fiscal  year 3, 578. 40 

July  1.  1894,  balance  unexpended 31.99 

Amount  appropriated  by  act  of  August  17,  1894 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 15, 031. 99 
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{Amonut  (ostimitccl)  required  for  completion  of  existing  project tZ&j^^^.QP 
Aiiiount  that  can  be  profitably  expended  in  fiHcal  year  ending  JuneSO,  1896    28, 0*^^^ 
Submitted  in  compliance  'with  reqnirenients  of  8eetinnB2  of  river  and 
harbor  acts  of  l^(j6  and  18G7  and  of  biiudr^'  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  3.) 

4.  JTarhor  at  JAiile  t^odns  Bay,  New  Yorl\ — The  first  project  for     


iin])i ovomoiit  of  this  harbor  Avas  adopted  in  181i9  and  Las  since  b^ 
variously  modified.  ^^eaA 

The  lirst  appropriation  was  made  in  1S52.    The  first  project  propo^^^ 
to  partially  close  the  opening  between  the  bay  and  the  lake  by  late*^ 
dikes  connected  with  two  ])ar<al]e]  jetties  extending  into  the  lake. 

The  present  i)rqject,  which  is  simply  an  expansion  of  the  earlieron^^i3 
was  adopted  in  1881  and  is  designed  to  afford  a  channel  of  navigat>' --** 
width  and  not  less  than  15  feet  deep  at  low  water  by  extending  1 1-^® 
jetties  and  dredging  between  them.  The  original  entrance  into  thel>*^^y 
had  a  depth  of  about  1^  feet  at  extreme  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriati 
in  1852  to  June  30,  1804,  is  $31(),818.G1. 

The  amount  expended  from  the  adoption  of  the  present  project  in  li 
to  June  30,  181)4,  is  882,377.84. 

The  total  expenditure  has  resulted  in  the  constniction  of  5,980  fc 
of  dikes  and  jetties,  Avhich  completes  the  dike  work  and  extends  ill 
jetties  to  the  12-foot  curve  in  the  lake,     ft  has  also  served  for  the  pr" 
tection,  j)reservati(m,  and  repair  of  these  Avorks  from  the  time  th 
were  built  to  the  present  time. 

A  narrow  channel  15  feet  deep  has  been  dredged  through  the  hnxr* 
l)an  bar  a<  ross  the  entrance  to  the  channel. 

Of  the  dikeand  jetty  work  some  4,000  linear  feet  is  still  valuable  a' 
necessary  to  the  maintenance  of  the  harbor.    The  rest  has  been  absorl 
by  the  advance  of  the  shore  line. 

This  work  is  built  of  timber  and  filled  with  stone.    The  imrt  tl»^ 
is  above  water  is  subject  to  decay.    Its  useful  life  is  from  12  to  15  yea: 
it  nuist  then  be  renewed.     The  cost  of  renewal  here  is  about  $1E- 
running  foot.    There  is  now  1,002  feet  of  it  that  is  from  11  to  16  yca^' 
old.     it  needs  to  be  renewed  and  will  cost  810,000. 

This  sum  is  not  included  in  the  amount  given  as  required  to  complin 
the  existing  project. 

July  1,  ISOIJ.  balance,  unexpended $6,430. 

June  oO,  1S!)4,  auiount  exx)ended  during  fiscal  year 6,306. 

July  1.  ISOl,  balance  nnexpen<led 122. 

Anion ut  a])])ropriated  by  act  of  August  17,  1894 8,000. 

Amount  availabb^  for  fiscal  year  ending  June  30,  1895 8,122. 

Amount  (rKtimated)  required  for  completion  of  existing  project 44,500. 

AnKMiutthat  can  bt^protitably  expanded  in  liRcal  year  ending  JuuoSO,  1896    40^000. 
Submitted  in  com]>liauc(r  Avitli  reiinirements  of  sectionH  2  of  river  and 
baibor  lu  Is  of  IHiO  aii<I  18f>7  and  of  sundry  civil  act  of  March  3)1883. 

(See  Appendix  V  P  4.) 

;7.  (hu'cijo  llarhor^  Xcw  Yorl'. — The  earliest  project  for  the  improve-^ 

ment  of  this  harbor  was  ado])ted  in  1827,  and  proiH)sed  to  inclose  an;^ 

area  at  th(^  m<mth  of  the  Oswego  liiver  by  extending  jetties  fromtl^^ 

shore  into  the  lake,  joining  the  outer  ends  by  a  breakwater,  and  leaviD||f 

an  oi)ening  through  which  to  enter  the  harbor. 

This  i)i'oject  Avas  (completed  in  1800,  and  forms  the  present  inner  har^ 
1 
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le  present  project  was  adopted  in  1870,  aud  consists  of  a  breakwater 
>8O0  leet  in  length,  generally  parallel  to  the  old  west  breakwater,  and 
^  1 OO  feet  in  advance  of  it.  The  estimated  cost  was  $1,101,682.  This 
uinte,  of  course,  did  not  include  its  subsequent  repairs  and  maiu- 
juice.  This  project  was  afterward  modified  by  the  proposed  con- 
duction of  an  east  breakwater  2,700  feet  in  length;  the  reduction  to 
feet  of  the  opening  between  the  east  end  of  the  west  breakwater  and 
tili^  north  end  of  the  lighthouse  pier;  the  construction  of  spurs  along 
tlio  face  of  the  outer  west  breakwater  to  reduce  the  effect  of  accumu- 
lalcjd  seas,  and  to  provide  for  deei)euing  by  dredging  the  inner  harbor 
*kti  t:he  mouth  of  the  Oswego  Kiver. 

The  acb  of  Congress  of  August  11, 1888,  provided  for  the  removal  of 
tli^  outer  east  breakwater,  of  which  250  feet  bad  beeu  built. 

This  has  been  done,  and  the  construction  of  an  east  breakwater  now 
forms  no  part  of  the  project. 

1 11 1890  the  project  was  further  modified  by  providing  for  the  protec- 
^oii  and  permanent  maintenance  of  an  opening  that  had  been  formed 
^y  waves  in  a  storm  through  the  outer  breakwater  near  the  western 
angle,  the  object  of  this  opening  being  to  keep  the  water  in  the  harbor 
P^^»e  by  aHowing  a  circulation  through  it,  and  to  provide  another 
^■^.toauce  for  small  vessels. 

Ihe  natural  entrance  to  the  mouth  of  the  river  was  shallow  and  diffi- 
^^^^It  of  access,  and  attbrded  very  little  shelter  to  vessels  of  any  consid- 
^^■^sible  size. 

The  sundry  civil  act  approved  March  3,  1893,  authorized  the  unex- 
l^^nded  balance  of  the  current  appropriation  to  be  applied  to  the  removal 
-^  lock  within  the  harbor  lines  to  a  uniform  depth. 

Jl  project  was  therefore  ixieparcd  for  the  removal  of  about  3,000  cubic 
^"*^Til8  of  solid  rock  from  the  bed  of  the  river  near  its  mouth,  so  as  to 
^^^nre  a  uniform  depth  of  15  feet  at  extreme  low  Avater  in  this  portion 
?ml  the  harbor.  This  i)r()ject  was  completed  during  the  present  year  by 
^««  removal  of  3,170  euliic  yards,  at  a  cost  of  $8,957.50. 

_,  T^iie  improvement  has  been  very  beneficial  to  the  harbor,  and  has 

"Ven  a  marked  impetus  to  its  commerce. 
^  Theobjet^t  of  all  these  improvements  has  been  to  give  protection  and 
I  *^elter  to  the  city  docks  and  wharves  and  to  the  commerce  of  the  har- 
1*"^^,  aud  to  nuike  a  depth  suitable  for  the  deepest  draft  vessels  on  the 

^    .  The  total  amount  expended  since  the  adoption  of  the  first  project  in 
-^^27  is  $1,800,108.12. 

-^      The  amount  ex])en<lcd  from  the  adoption  of  the  i)resent  project  in 
^^70  18*1,320,727.42. 

The  total  expenditure  has  resulted  in  the  completion  of  the  original 

,^^oject  of  1827  and  in  the  construction  of  the  outer  west  breakwater; 

^  ^le  reduction  to  350  feet  of  the  opening  between  the  east  end  of  this 

/^^eakwater  and  the  north  end  of  the  light-house  pier;  the  construction 

^^»d  removal  of  about  250  feet  of  the  east  breakwater;  the  completion 

^t'two  spnr  cribs,  and  the  deepening  of  the  river  mouth  to  a  depth  of 

^'^^  feet  at  low  water;  in  the  se(-uring  of  full  protection  to  the  dock  and 

^^Miarves  west  of  the  river  mouth,  and  channels  of  entrance  IG  feet  deep 

^^iid  350  feet  widt^  to  the  inner  and  outer  harbors,  and  in  securing 

^ ^creased  dei)th  in  the  inner  harbor. 

In  addition,  the  various  works  have  been  cared  for  and  maintained 
^iid  the  ]>erishable  ])()rtioiis  renewed,  when  necessary,  from  the  begin- 
^niig  of  the  work  in  1829  to  the  present  time. 

Tbe  oi)erations  of  the  fiscal  yeai*  have  been  the  rock  excavation  before 


388         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

described  and  certain  necessary  repairs  to  the  breakwater  and  th< 
plant  belonging  to  the  work. 

The  outer  breakwater  suffered  a  serious  injury  from  storms  dnrini 
the  past  winter.  Fortunately  the  injuries  are  confined  to  a  single 
place,  just  west  of  the  second  spur  crib. 

Tlie  breakwater  is  practically  breached  at  this  point  for  a  length  o:  ^ 
35  feet.  It  will  have  to  be  rebuilt  here  from  the  foundation  up.  Th^  . 
estimated  cost  is  $10,000. 

There  has  been  constructed  here  8,776  linear  feet  of  piers  and  break:^ 
waters,  of  whicli  0,465  feet  is  valuable  and  necessary  to  the  maintenance-^ 
of  the  harbor.    The  rest  has  been  superseded  by  the  later  works. 

It  is  all  built  of  timber  and  filled  with  stone.  The  part  above  wate:^ 
is  subject  to  decay.    Its  useful  life  is  from  12  to  15  years. 

The  superstructure  required  here  is  very  expensive  owing  to  it— =^ 
exposure.     It  cost  about  $40  a  running  foot. 

There  is  now  3,716  feet  of  it  here  that  is  from  11  to  16  years  old.  I  ^^ 
needs  to  be  renewed,  and  will  cost  $150,000. 

This  sum  is  not  included  in  the  amount  given  as  required  to  complete 
the  existing  project. 

July  1,  1893,  balance  unexpended $18,818.1^ 

June  30,  181M,  amount  expended  durmg  fiscal  year 13, 296. 54 

July  1,  1894,  balance  unexpended 5, 522. 58 

July  1,  1894,  outstanding  liabilities 120. 12 

July  1,  1894,  balance  available 5,402.46 

Amount  ai)propriated  by  act  of  August  17,  1894 37, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 42, 402. 46 

{Amount  (estimated)  recjuired  for  completion  of  existing  project 58, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  58, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  1*  P  5.) 

6,  Harbor  at  Sacketts  Harbor^  N.  Y. — The  project  for  the  improvement 
of  this  harbor  was  iid()i)ted  in  1881,  and  proposed  the  deepening  of  the 
harbor  by  dredging  over  an  area  of  about  15  acres  to  a  depth  of  12 
feet  at  low  water.  The  dex)th  previously  existing  was  less  than  8  feet 
over  a  large  part  of  this  area. 

In  1826  and  1828  the  sum  of  $0,000  was  expended  in  clearing  and 
deei)eiiiiig  this  harbor.  The  total  amount  expended  from  1826  to  June 
30,  1894,  is  814,(182.26. 

The  amount  expended  from  the  adoption  of  the  present  project  to 
June  30,  1S1)4,  is  $8,682.2(),  and  has  resulted  in  the  removal  of  24,010 
cubic  yards  of  sand,  mud,  and  gravel  from  the  harbor,  and  in  the  con- 
struction of  a  stake  and  fascine  dike  164  feet  in  length,  with  a  mooring 
crib  18  feet  s(inare  at  its  extremity  to  shelter  the  basin  and  exclude 
gravel  drift  from  it.  With  the  comi)letion  of  this  work  the  harbor  has  a 
depth  of  12  feet  at  low  water  over  abont  6  acres  of  its  area,  except  in 
a  small  place  where  the  presence  of  rock  in  place  limited  the  depth  to 
a  little  less  than  12  feet. 

July  1,  18J>3, balance  unexpended $411.26 

June  30,  18i)4,  amount  expended  during  liscal  year 93.52 

July  1,  1894,  balance  unex])euded 317.74 

Aniouut  ai>pr<>priated  by  act  of  August  17, 1894 5, 000. 00 

Amount  available  for  iiseal  year  ending  June  30, 1895 5,317.74 

(See  Appendix  P  P  6.) 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  VERMONT  AND  NORTHERN 

NEW  YORK. 

This  district  was  in  the  charge  of  Capt.  Smith  S.  Leach,  Corps  of 
Engineers;  Division  Engineer,  Col.  Henry  L.  Abbot,  Cori)S  of  Engineers. 

i.  Shoals  between  Sister  Islands  and  Cross-over  Light,  St,  Lawrence 
River,  New  York, — The  act  of  August  11,  1888,  provided  for  a  survey 
of  the  shoals  described,  which  being  made,  a  report  was  submitted 
July  2, 1889,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers, 1889,  pagj^s  24G3  and  2404.  The  estimate  of  cost  was  $43,305  for 
a  total  volume  of  2,077  cubic  yards  of  rock  to  be  removed,  affording 
a  draft  of  18  feet  at  low  water. 

Appropriations  of  $5,000  in  1890  and  $10,000  in  1892  were  made. 
Two  contracts  already  completed  have  accomplished  the  removal  of  the 
two  smaller  of  the  three  shoals  included  in  the  project.  Two  outlying 
spurs  of  one  of  these  shoals,  not  detected  by  the  first  survey,  have 
been  included  in  the  project,  increasing  it  to  2,627  cubic  yards,  and  a 
pro  rata  revised  estimate  of  $54,772  has  been  adopted. 

July  1,  1893,  balance  unexpended $6.  711. 01 

June  30,  1894,  amount  expended  during  fiscal  year 3, 524. 51 

July  1,  1894,  balance  unexpended 3, 186. 50 

Amount  appropriated  by  act  of  August  17,  1894 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 11, 186. 50 


'  Amount  (estimated)  required  for  completion  of  existing  project 31, 772. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    31,  772. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  Q  1.) 

2.  Ogdenshurg  Harbor,  New  Yorlc, — The  improvement  ofthis  harbor  has 
been  carried  on  under  three  successive  projects,  covering  substantially 
the  same  area,  but  providing  for  a  progressive  deepening  to  meet  the 
increasing  demand  of  commerce  for  draft  of  water.  The  last  of  these 
projects,  now  in  progress  of  execution,  was  adopted  in  1890,  and  con- 
templates the  deepening  of  the  channels  leading  from  the  deep  water 
of  the  St.  Lawrence  liiver  and  along  the  city  front  to  16  J  feet  at  extreme 
low  water,  at  an  estimated  cost  of  $158,950.  Prior  to  improvement, 
depths  of  5  to  12  feet  prevailed  along  the  city  front.  There  is  now  a 
channel  150  feet  wide  witli  a  clear  depth  of  16^  feet  at  extreme  low 
water  along  the  greater  part  of  the  city  front,  with  two  entrances  of 
equal  or  greater  depth  from  the  river,  tfnder  the  last  contract,  com- 
l^leted  during  the  present  fiscal  year,  the  150-foot  channel  has  been 
extended  to  and  across  the  mouth  of  the  Oswegatchie  and  a  narrow 
cut  has  been  run  along  each  side  of  that  stream  to  reach  important 
terminals. 

July  1,  1893,  balance  unexpended $44,  694.01 

June  ZOy  1894,  amount  expended  during  tiscal  year 43,746.91 

July  1,  1894,  balance  unexpended 947. 10 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 20,  947. 10 


(Amount  (estimated)  required  for  completion  of  existing  project 56,  950. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    56, 950. 00 
Submitted  in  compliance  with  requirements  of  Bections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  actof  Maich  3,  1893. 

(See  Appendix  Q  Q  2.) 
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3.  Breakwater  at  Bouse  Pointy  Lake  Champlain^  Wew  York. — ^The 
jcct  for  this  iinproveinent  was  adopted  in  1885,  and  comprised  a  straigh 
breakwater  composed  wholly  of  stone,  with  a  total  len^i^th  of  about  li,00^ 
feet,  reaching  the  18-foot  caivc  in  the  lake.    The  estimated  cost  w 
8110,000,  or  $r>5  per  linear  foot. 

Appropriations  made  in  1885,  188G,  1888,  1890,  and  1802,  affgregat 
$08,500,  and  under  contracts  of  corresponding  years  the  breakwat 
has  been  com]»leted.  Its  total  lengtli  is  1,835  feet,  the  ISfoot  cur 
having  drawn  inshore  since  the  preliminary  survey  on  which  the  es 
mate  was  based.  The  axitual  expenditures  divided  by  this  length  giv 
a  cost  per  linear  foot  of  less  than  $54,  as  compared  with  $55  estimated 
nine  years  ago. 

July  1,  1893,  bal.inco  unoxponded $10,269. 

June  30,  189  J,  union  lit  expended  duriug  fiscal  year 10, 203. 

Jnly  1,  1894,  balanro  nncxpended 65. 

(See  Appendix  Q  Q  3.)  • 

4,  Great  Chazy  River^  New  York. — A  survey  of  this  stream  from  i 
mouth,  on  Lake  Chaniphiin,  to  Chainplain  village  was  provided  for 
the  act  of  1888.    The  report  made  was  printed  in  the  Beport  of  t 
Chief  of  Engineers  for  18S0,  i)age  2400. 

The  ])r(/iect  adopted  was  to  dredge  a  channel  between  the  poin 
named  in  the  act  40  feet  wide  and  5  feet  deep,  at  a  cost  of  $18,000.    Tl* ' 
act  of   1>00  appropriated   $10,000  to  this  improvement,  which 
expended  under  contract  in  accordance  with  the  project. 

An  a])pr()])riation  of  $5,000  was  made  in  the  act  of  1892,  which  h 
been  expended  under  contract  during  the  present  fiscal  year. 

July,  1,  18JK?.  balanro  nncxpiMided ^,969.83 

Juno  30,  18!U,  amount  expended  during  iiscal  year 4,630.48 

Jnly  1,  1S94,  hahince  unexpended 339.35 

Amount  appropriated  by  act  of  Angnst  17,  18W ■ 3,000.00 

Amount  available  lor  fiscal  year  ending  Jane  30^1895 3,339.85 

(See  Appendix  Q  Q  4.) 

5.  rhittshur<j  Harbor^  New  York. — This  work  has  been  intermittently 
l)r()secuted  since  1830.  Under  the  project  then  adopted,  and  subse- 
quent moditications,  a  breakwater  of  a  permanent  and  substantial 
eliaracter,  l^S^O  feet  in  length,  has  been  completed.  This  structure  is 
believed  to  ailbid  sullicient  shelter  for  the  present  needs  of  commerce. 
In  addition  to  the  breakwater,  some  dredging  has  been  done  iu  the 
anchorage  and  a  short  length  of  wasting  beach  has  been  protected. 
The  total  cost  of  tlie  improvement  has  been  81-2,4A2.03. 

.July  1,  1S1»3,  balaiuro  unexpended $287.97 

Jnly  1,  lyjM,  balanro  nnexiK'udcd 267.97 

(8ee  Appendix  Q  Q  5.) 

6,  Burlviffton  Harbor^  Vermont, — This  improvement  dates  from  1836^ 
modifications  of  the  o.iginal  ))lan  having  been  made  from  time  to  time 
so  as  to  ailbrd  ade<iuate  ])rotection  to  the  increasing  commercial  and 
shii)ping  interests  of  the  harbor.  The  last  modification,  made  inl886, 
provides  for  further  extension  of  the  breakwater,  both  to  the  north  and 
to  the  soutli,  Avith  its  gradual  withdrawal  as  it  is  prolonged,  into  water 
about  30  feet  deej),  instead  of  38  feet  deep,  so  as  to  reduce  the  cost. 

The  old  parts  of  the  superstructure  are  much  decayed,  and  the  bal- 
Mice  of  the  appropriation  of  September  11),  1890,  $15,565.05,  will  lie 
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exx>ended  in  repairs,  as  also  the  additional  fands  asked  for,  if  appro- 
priated. 

July  1,  1893.  balance  unexpended $15, 691. 83 

June  30,  1894,  amount  expended  daring  fiscal  year 126. 18 

July  1,  1894,  balance  unexpended 15, 565. 65 

Amouut  appropriated  by  aet  of  August  17,  1894 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 25, 565. 65 

{Amount  (estimated)  reqnire<l  for  completion  of  existing  project 129, 000. 00 
Amount  that  can  be  nroti  tably  expended  in  fiscal  year  ending  J  nne  30, 1896    25, 000. 00 
Submitted  iu  coniplianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  Q  6.) 

7.  Otter  Creek,  Vermont. — The  object  of  this  improvement  is  to  afford 
a  channel  of  navigable  width  and  a  depth  of  8  feet  at  low  water  from 
the  town  of  Vergennes,  Vty  to  Lake  Champlain.  The  ori^nal  project 
wa«  adopted  in  1872,  and  was  estimated  to  cost  $58,146.  In  1882  sur- 
veys developed  the  fact  that  rock  in  situ  would  be  encountered  within 
the  proposed  linuts  of  width  and  depth,  and  the  estimate  was  increased 
to  $73,748.40.  In  1884  a  relocation  of  the  channel  at  Bull  Brook  Bend 
avoided  apart  of  the  rock  excavation,  reducing  the  cost  by  about  $500, 
and  the  lower  prices  which  have  prevailed  in  rectent  years  have  insured 
the  completion  of  the  project  for  less  than  the  revised  estimate  of  1882. 

Occasional  expenditures  for  maintenance  will  doubtless  be  required. 
It  has  been  found  necessary  to  repeat  operations  at  Bull  Brook  Bend, 
and  it  is  quite  probable  that  accretions  will  again  occur  on  the  shoals 
there  and  elsewhere  during  the  season  of  freshets.  Such  costs  of  main- 
tenance will  not,  it  is  believed,  be  excessive  in  relation  to  the  first  cost 
of  the  improvement,  and  they  will  be  very  small  as  compared  with  the 
traffic  benefited. 

During  the  fiscal  year  a  contract,  made  under  the  act  of  1892,  for 
rock  ex(*avation  near  the  reform  school  was  satisfactorily  executed. 
The  completed  channel  has  now  reached  the  puolic  landing,  and  the 
amount  yet  to  be  appropriated  under  the  revised  estimate  will  suffice 
to  complete  the  project. 

The  appropriations  to  date  have  aggregated  $51,500,  which,  deducted 
from  the  estimate  of  $73,748.40,  leaves  a  balance  of  $22,248.40. 

July  1,  1893,  balance  unexpended $9,  740. 25 

Jane  30,  1894,  iimonut  expended  during  fiscal  year 8, 188.88 

July  1,  1894,  balnnee  unexpended 1,  ri5l.  37 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

Amount  .nvnilable  for  fiscal  year  ending  Juno  30,  1895 6, 551. 37 

C  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30,1896    15,  000. 00 
<  Submitted  in  ronipliance  with  requirements  of  section  2  of  river  and 
(     barbor  acts  of  186(5  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  Q  7.) 

8,  Ticonderoga  River,  Neic  York. — The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  aiford  a  channel  of  navig:iible 
width  and  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  vilhige 
to  Lake  Champlain,  a  distance  of  about  2  miles.  The  origintil  estimated 
cost  of  the  improvement  was  $42,516. 

The  appropriation  of  September  19,  1800,  $2,000,  was  expended  under 
contract,  and  operations  consisted  in  dredging  and  removal  of  8,132 
cubic  yards  of  material  from  shoals  near  the  mouth  of  the  river. 


t 
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Tbe  work  doue  under  the  small  appropriation  of  1890  was  of  snbs 
tial  benefit,  though  it  has  lost  some  of  its  efficacy  throagh  deterio 
tion. 

{Amount  (estimated)  required  for  completiou  of  existinf]^  project $26,016.' 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JaDe30,l896.     26, 016. 
Submitted  in  oompliauco  with  requirements  of  Hections  2  of  river  and 
harbor  acts  of  18()6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  Q  8.) 

9,  XarroicHof  Lake  Champlain^  New  York  and  Vermont — Theorifrin 
project  for  this  work  was  adopted  in  1885,  and  had  for  its  object 
removal  of  sudli  obstructions  in  the  channel  between  Whitehall,  N. 
and  a  point  a  mile  below,  known  as  the  Elbow,  as  would  afford  a  I 
depth  of  12  feet  with  a  least  width  of  150  feet,  and  the  dredging  of  tk-*- 
channel  along  Cedar  Mountain  and  across  Kenyon  Bay  so  as  to 
a  least  depth  of  12  feet  and  a  width  of  200  feet.    The  estimated  co 
was  $80,000. 

Under  appropriations  in  1880  and  1888,  aggregating  $45,000,  the  proj- 
ect was  (•om])leti'd,  and  the  resulting  channel  being  found  deficient  fa 
width  at  certain  sharp  bends,  a  supplementary  pit>ject  was  adopted| 
involving  dredging,  at  an  estimated  cost  of  $21,000. 

The  a<;t  of  1802  contained  an  appropriation  of  $18,500,  making,  with 
the  balance  in  hand,  a  sum  sufficient  to  complete  the  project,  which  was 
placed  under  contract. 

As  the  work  apparently  necessary  at  the  x)oint8  named  in  the  con- 
tract did  not  reach  the  estimated  quantities,  a  considerable  balance  of 
funds  remains  available  for  relief  at  other  localities  when  it  may  be 
needed. 

.July  1, 1H93,  balance  unexpended $20,  761. 16 

Juiio  30, 18JM.  amount  expended  during  fiscal  year 15, 162, 


July  1, 18!M.  balance  nnexpended •...       5,508.81 

(See  Appendix  Q  Q  0.) 

PACIFIC    COAST. 

IMPROVEMENT   OF   OAKLAND   IIARBOB,   GAX.IFOBNIA. 

This  work  was  in  the  charge  of  Col,  G.  H.  Mendell,  Corps  of  Engi- 
neers, with  Lieut.  Clement  A.  F.  Flagler,  Corps  of  Engineers,  under  his 
immediate  orders. 

The  principal  features  of  this  improvement  as  originally  projected 
are  (1)  two  nii<l-tide  training  walls  of  rubble  stone  extended  fh>m  the 
shore  westward  into  San  Francisco  Bay  about  2  miles;  (2)  a  connection 
by  a  canal  1 A  miles  in  length  with  the  estuary  of  San  Leandro;  (3)  a 
dam  at  the  mouth  of  this  estuary;  (4)  dredging  of  basins  and  channels 
to  give  a  depth  of  20  feet  at  low  tide,  w^hich  at  high  tide  will  acoom- 
inodatc  vessels  of  the  largest  class. 

Two  modifications  of  the  original  project  have  been  adopted,  namely, 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet^  and  to  raise 
the  height  of  jetties  from  half-tide  level  to  full  high  water. 

In  the  original  condition  of  the  entrance  the  low-water  channel  depth 
was  about  2  feet,  admitting  at  time  of  high  tide  vessels  drawing  6  to  8 
feet  of  water.  The  piesent  navigable  condition  is  a  convenient  chah- 
nel  from  the  Bay  of  San  Francisco  to  and  along  the  city  front  300  feet 
in  width  and  14  feet  in  depth  at  low  water,  admitting  vessels  at  high 
water  of  19  feet  draft. 
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The  channel  in  the  upper  bay  is  200  feet  wide  and  8  feet  deep  at  low 
water.    These  depths  have  been  well  maintained  during  the  year. 

The  amount  expended  to  June  30,  1893,  is  $1,551,644.14. 

The  contract  not  yet  fulfilled,  under  which  operations  of  last  year 
were  conducted,  calls  for  a  low-water  depth  of  20  feet  for  a  distance  of 
4,600  feet  in  front  of  Oakland.  This  is  a  mean  increase  of  about  5  feet 
in  depth,  nearly  one-half  of  which  has  been  secured,  the  remainder  to 
follow  in  the  next  few  months,  after  which  it  is  expected  to  extend  the 
depth  of  20  feet  to  San  Francisco  Bay. 

Quantities  of  work  done  during  the  year, — The  amount  of  dredging  is 
144,854  cubic  yards,  of  which  109,765  cubic  yards  was  dug  in  the  city- 
front  channel  and  35,089  cubic  yards  was  dug  in  the  Brooklyn  Chan- 
nel. 

The  South  Jetty  was  raised  and  faced  with  13,669  tons  of  stone  and 
with  laying  28,206  square  feet  of  dry  masonry. 

The  contemplated  operations  for  the  coming  year  are  to  extend  the 
20-foot  channel  westward;  to  enlarge  the  entrance  to  the  canal,  and  to 
extend  the  South  Jetty,  dependent  upon  the  amount  of  available  funds. 

July  1, 1893,  balance  unexpended « $132, 955. 86 

Jone  30,  1894,  amoont  expended  during  fiscal  year 67, 965. 95 

Jnly  1, 1894,  balance  unexpended 64, 989. 91 

July  1,  1894,  outstanding  liabilities $9,008.68 

July  1,  1894,  amount  covered  by  uncompleted  contracts 54, 094. 00 

63,102.68 

% 

Jaly  1,1894,  balance  available 1,887.23 

Amount  appropriated  by  act  of  August  17,  1894 100,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 101, 887. 23 

{Amount  (estimated)  required  for  completion  of  existing  project 741,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  300,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  R  R  1.) 

mPBOVEMENT   OF  RIVERS   AND     HARBORS    IN    SOUTHWESTERN    ARI- 
ZONA AND   IN  CALIFORNIA  SOUTH   OF   SAN   FRANCISCO. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  II.  H.  Beuyaurd, 
Corps  of  Engineers,  with  Lieut.  Charles  L.  Potter,  Corps  of  Engineers, 
ander  his  immediate  orders. 

1.  Napa  Eiver^  California, — The  project  for  this  improvement  is  to 
clear  the  river  of  snags  and  the  banks  of  overhanging  trees  liable  to 
interfere  with  navigation  and  to  dredge  a  channel  through  the  bars 
between  Carr  Bend  and  Vernon  Mills  in  the  immediate  vicinity  of  Napa 
City. 

Work  upon  this  improvement  was  commenced  in  1889.  The  river 
was  cleared  of  snags  and  the  channel  was  dredged  from  Carr  Hend  to 
the  highway  bridge  at  Third  street.  This  work,  completed  three  years 
ago,  left  the  river  in  good  boating  condition.  A  survey  made  last  year 
for  the  purpose  of  establishing  harbor  lines  shows  that  this  dredged 
channel  has  been  almost  entirely  obliterated,  owing  to  material  brought 
down  from  the  upper  reaches  of  the  river  during  the  winter  floods.  It 
is  not  considered  that  any  improvement  eft(?cted  will  be  permanentj  as 
a  channel  dredged  one  season  is  liable  to  be  tilled  up  during  the  floods 
of  the  succeeding  winter.  As  ordinary  tides  rise  5  feet  and  spring 
tides  above  7,  it  is  possible  with  a  moderate  amount  of  dredging  from 
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timo  to  time  to  maintain  a  good  navigable  condition  o^  the  channel  fi 
the  dass  of  boats  that  engage  in  the  trade. 

The  original  estiuiJited  cost  of  this  improvement,  made  in  1885,  w 
$27,500,  of  which  $17,500  has  been  appropriated  and  817,480. 
expended. 

A  Board  of  Engineer  OflBcers  was  convened  by  Special  Orders, 
28  from  Headquarters,  Corps  of  Engineers,  July  14,  1803,  for  thepm^-mr- 
IM)se  of  establishing  liaibor  lines  at  JSapa  City.    The  Boaid  subuiitt:  ^^ 
its  report  October  5,  1803,  and  the  lines  recommended  received  t^laa 
api)roval  of  the  Secretary  of  War  October  18,  following. 

July  1, 181»3,  balance  unexpended $1^  - 

July  1, 1891,  balanro  unoxpendod l^- 

Amouut  ai>i)roi)riatod  by  atrt  of  August  17, 1894 4,  COfP- 

Amount  available  for  tiscal  year  ending  June  30, 1895 4, 019- 

'  Amount  (estimated)  required  for  oomplction  of  existing  ]>roject 6, 00(^» 

Amount  tbnt  c:in  be  profitably  expended  in  iisoal  year  ending  June  30, 1896      6^  00O<* 
!Submitled  in  com])li.Mn(.'<«  with  the  r('(|uirementaof  sections  2  of  river  ami 
harbor  acts  of  1^(3  and  1867  and  of  buutbry  civil  act  of  March  3y  1898. 

(See  Appendix  S  S  1.) 

^.  liedicood  Crccl\  Culifornin, — The  improvement  is  a  continuation 
tliat  lu^etofore  carried  on  under  appropriations  made  for  the  impro"V^ 
niiMitof  Redwood  Harbor.    The  creek  lias  been  dredged  several  tint 
tlie  obje^'t  being  t#  provide  a  channel  50  i^i^^t  wide  and  3  feet  deep 
mean  low  tide  Ironi  the  lower  end  of  the  Tannery  Bend  to  the  wliar^r*^ 
at  Kedwood  City.    From  the  Tannery  Bend  to  the  Bay  of  San 
Cisco  there  is  at  all  stages  of  the  tide  x\  channel  of  snfiieient  depth 
the  class  of  vessels  engaged  in  the  trade. 

No  work  was  done  during  the  past  year  .ind  none  is  eontempla 
dnring  the  <  oiiiing  season.  It  is  not  possible  to  maintain  a  good  cli 
iM'l  through  the  stretch  in  question  except  by  constant  dredging, 
there  is  always  a  tendency  to  relilling,  due  to  local  causes. 

No  approi>riation  is  asked  for  the  coming  fiscal  year.     Funds  may 
needed  in  the  futute  to  continue  the  improvement  should  the couimeK^ 
of  Ivcdwood  City  justify  the  expenditure.  ^C 

The  total  amount  approi)riated  for  dredging  at  Kedwood  is  d23,4^^^^_^i 

of  which  §8,000  was  for  Redwood  Creek,  and  tlie  total  amount  expend  ^^i^ 

to  the  close  of  the   fiscal  year,  including  outstsmding  liabilities, 

$2:5,;38C.40. 

51 
.July  1.  1N1K{,  l)alance  unex]>ended $13-—^        (1 

July  1,  18!M,  balanrc  un<'\'])ended 

(Se<5  Appendix  S  S  2.) 

.?.  S/ui  Jjitia  Obispo  Ifarhor^  California, — Th e  project  for  the  impro 
nuMitof  this  harbor  is  intended  to  protect  the  anchorage  and  wharf 
Port  Harford  bv  the  construction  of  a  breakwater  on  Whaler 
extending  from  Point  San  Luis  to  Whaler  Island  and  thence  to  a  poi 
whore  tlie  outer  reef  rises  above  high  water.    The  total  length  of 
structure  when  comi>leted  will  be  about  2,300  feet.    This  limitation 
to  length  was  fixed  by  the  i)rovisi<ms  of  the  act  authorizing  the  on, 
nal  survey  and  estimate.    The  breakwater  will  rise  to  a  heightof  6f<i 
above  high  water,  with  a  thickness  on  top  of  20  feet,  and  with  Bu< 
slopes  in  front  and  rear  as  may  be  assumed  under- the  action  of 
seas. 

At  the  eloseof  the  lastfiscal  year  that  part  of  thebreakwater  betw 
tlte  point  and  the  island  Iiad  been  practically  completed|  and  work  b 


e 
e 


BIYER  AND   HARBOR   IMPROVEMENTS.  395 

been  commeuced  npou  tlio  extension  on  tlie  outer  reef  and  carried  for 
a  length  of  about  340  feet. 

OperatioiiA  were  continued  during  the  last  season  until  tbe  !12th  of 
October,  Avlien  a  severe  storm  with  heavy  seas  completely  wrecked  the 
contractor's  outfit  on  the  breakwater  and  caused  a  susi)ension  of  work 
for.  the  w^inter.  At  tliat  time  the  structure  had  been  extended  a  further 
distance  of  abont  170  feet.  The  seas  knocked  over  the  top  stones  for  a 
length  of  about  100  feet  from  the  outer  end,  but  left  the  remainder  of 
the  structure  practically  uninjured.  Operations  were  commenced 
recently  under  an  extension  of  time  granted  the  contractor  and  con- 
tinued to  the  end  of  the  year.  The  total  amount  of  stone  placed  in  the 
breakwater  during  the  last  year  was  9,620.5  tons. 

Daring  the  coming  season  operations  will  be  carried  on  under  the 
present  contract  ond  with  such  funds  as  will  be  made  available. 

Owing  to  the  condition  of  heavy  seas  and  winds  that  usually  pi*evail 
at  the  locality,  rendering  it  difiicultand  expensive  to  carry  on  the  work 
miless  extensive  plants  are  provided,  and  which  the  small  appropria- 
tions will  not  justify,  the  officer  in  charge  lenews  his  recommendation 
for  suitable  approjuiations  to  continue  tlic  work. 

The  total  amount  appropriated  for  this  improvement  is  $95,000,  and 
the  total  amount  expended  to  close  of  fiscal  year,  including  outstand- 
ing liabilities,  is  $84,900.48. 

Jnly  1.  1893,  balance  unexpended $28,916.26 

June  2K),  1894,  amount  expended  during  fiscal  year 17,  739.  bl 

Jnlv  1,  1894,  balance  unexpended 11, 176.  39 

July],  1894,  outstanding  liabilities $1,(»82.87 

July  1,  1894,  amount  covered  by  uncompleted  contracts 10, 021. 43 

11,104.30 

Jnly  1, 1894,  balance  available 72. 09 

Amount  appropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  tiscal  year  ending  .luno  30,  189.5 40, 072. 09 


'Amount  (estimated)  required  for  completion  of  existing  project 468,600.00 

J  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  150,  000.' 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Ai)pendix  S  S  3.) 

'i.  Wtlmingt07i  Harbor^  California, — Previous  to  tlie  commencement  of 
this  improvement  in  1871,  there  was  a  depth  of  less  than  2  feet  at  low 
tide  at  the  entrance.  Vessels  anchored  in  the  open  roadstead  outside 
and  transferred  their  freight  by  lighters  to  the  wharves  inside.  Since 
the  above  date  the  operations  of  jetty  construction  and  dredging  have 
secured  a  depth  of  about  14  feet  at  mean  low  tide  at  the  entrance  and 
about  16  feet  in  the  channel  inside,  with  lesser  depths  along  portions  of 
the  wharf  fronts. 

The  original  project  contemplated  gaining  a  depth  of  10  feet  at  mean 
low  tide  at  the  entrance.  This  having  been  accomplished  in  1881  a 
further  project  was  i^resented  for  increasing  the  dei)th  to  IC  feet  at 
same  stage,  which  wouhl  permit  vessels  drawing  from  20  to  22  feet  to 
enter  at  high  tide.  Up  to  June  30, 1893,  there  had  been  expended  upon 
this  improvement  $018,238.88,  jind  a  depth  of  about  14  feet  had  been 
gained  at  the  entrance  and  about  IG  feet  inside. 

Work  during  the  past  year  has  consisted  in  raising  the  east  jetty 
just  within  Deadmans  Island,  in  further  exteiuling  this  jetty  425  feet 
beyond  the  island,  and  in  raising  and  extending  the  west  jetty.    The 
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stone  for  this  work  was  delivered  under  a  contract  made  the  previous 
year  and  the  work  was  done  by  hired  labor  with  the  plant  owned  by 
the  Government.  Surveys  of  the  entrance  and  inner  harbor  were  com- 
pleted and  borings  were  made  to  determine  the  character  of  the  under- 
lying strata  at  the  entrance,  with  a  view  to  future  operations. 

The  depth  of  14  leet  at  the  entrance  has  been  maintained  and  the 
channel  is  apparently  undergoing  improvement.  The  ship  Forest  Queen 
entered  the  harbor  on  the  15th  of  May  drawing  18.9  feet,  the  stage  of 
tide  being  5.0  feet.  Owing  to  shallow  depths  along  portions  of  the 
wharf  fronts  she  was  unable  to  unload  except  at  the  higher  stages  of 
tide. 

The  change  of  depths  at  the  entrance,  due  to  the  extension  of  the 
Jetties,  takes  place  very  slowly,  so  that  it  is  not  i)ossible  to  predict  when 
the  depth  of  16  feet  contemplated  will  be  obtained.  Appropriations 
made  in  the  future  will  be  expended  in  increasing  the  depth  at  the 
entrance  and  in  dredging  the  interior  basin  between  harbor  lines. 

The  total  amount  appropriated  for  this  work  is  $955,000  and  the 
total  amount  expended  to  close  of  fiscal  year,  including  outstanding 
liabilities,  is  $950,213.68. 

July  1,  1893,  balance  nnexpcnded $38, 880. 48 

June  30,  1894,  amount  expended  during  fiscal  year 34,  019. 16 

July  1,  1894,  balance  unexpende<l 4, 861. 32 

July  1,  1894,  outstanding  liabilities 75. 00 

July  1,  1894,  balance  available 4,786.32 

(See  Appendix  S  S  4.) 

5.  San  Diego  Harbor^  California, — Before  the  adoption  of  the  present 
project  the  work  carried  on  had  for  its  object  the  preservation  of  the 
harbor,  which  was  being  injured  by  the  deposition  of  material  brought 
down  the  San  Diego  Jiiver  during  flood  stages.  A  dike  was  built 
across  the  mouth  of  the  river  and  a  new  channel  cut,  causing  the  river 
to  empty  into  False  Bay.    This  work  was  completed  in  1876. 

The  present  project  contemplates  the  preservation  and  repair  of  the 
above  dike,  the  deepening  of  the  channel  over  the  bar  by  the  construc- 
tion of  a;  jetty  on  Zuninga  Shoal,  so  as  to  secure  a  depth  of  26  feet  at 
mean  low  tide,  and  the  deepening  of  the  channel  through  the  middle 
ground  just  within  the  entrance  to  the  harbor. 

Jetty, — Work  was  commenced  upon  the  jetty  in  August  last,  under 
contract  with  Silas  R.  Smith,  and  continued  until  the  end  of  the  year. 
The  work  done  consisted  in  a  strong  stone  revetment  about  1,000  feet 
in  length  along  the  shore  of  North  Ooronado  Island,  from  whence  the 
jetty  starts;  the  construction  of  2,404.5  feet  of  double-track  trestle 
along  Zuninga  Shoal;  the  completion  of  the  jetty  to  high  water  for  a 
length  of  1,8()0  feet,  to  low  water  for  lOG  feet  additional,  and  a  braali 
and  stone  foundation  for  a  further  distance  of  418  feet. 

The  works,  as  far  as  constructed,  have  had  no  eftect  ux>on  the  bar 
depth,  and  none  is  expected  until  the  jetty  shall  have  been  extended 
a  considerable  distance  seaward,  so  as  to  direct  the  tidal  flow  over  the 
bar. 

During  the  coming  season  work  will  be  continued  upon  the  coustnic- 
tion  of  the  jetty  to  extent  of  tlie  funds  made  available.  Under  the 
above  mentioned  contract  there  is  yet  to  be  delivered  about  4,600  tons 
of  rock  for  the  jetty. 

Middle  ground, — No  work  was  done  at  this  point  during  the  x>ast 
year.    The  channel  depth  remains  the  same  as  last  reported,  viz,  16^ 
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feet.  It  is  not  contemplated  to  take  ap  the  dredging  again  nntil  the 
jetty  shall  have  been  extended  sufficiently  far  to  cut  off  the  movement 
of  sand  over  Znninga  Shoal,  and  thereby  permit  a  permanent  channel 
to  be  made  and  mainta>ined  at  the  middle  ground  by  dredging. 
,  Bike, — This  work  is  in  good  condition.  It  will  be  examined  from 
time  to  time  and  such  repairs  as  appear  necessary  will  be  made. 

The  total  amount  appropriated  for  the  dike  at  San  Diego  Harbor 
since  1875  is  $82,500,  and  the  total  amount  expended  is  $82,085.37. 

For  the  jetty  and  middle  ground  $110,000  has  been  appropriated,  and 
the  amount  expended,  including  outstanding  liabilities,  is  $92,408.11. 

July  1. 1893,  balance  unexpended $88,732.15 

Jnne  ^,  1894,  amount  expended  during  fiscal  year 55, 810. 50 

July  1, 1894,  balance  unexpended 32, 921. 65 

July  1, 1894,  outstanding  liabilities $14,915.13 

July  1, 1894,  amount  covered  by  uncompleted  contracts 15, 148. 34 

30,063.47 

July  1, 1894,  balance  available 2,&58. 18 

Amount  appropriated  by  act  of  August  17,1894 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1895 52, 858. 18 


'Amount  (estimated)  required  for  completion  of  existing  project 234, 000. 00 

1  Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  Rections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  S  5.) 

6,  Colorado  and  Qila  rivers  at  Yuma^  Ariz, — The  river  and  harbor  act 
of  July  13,  1892,  made  an  appropriation  of  $10,000  for  improving  the 
Colorado  Eiver  and  provided  for  "the  construction  of  a  levee  along  the 
Gila  Eiver  near  its  junction  with  the  Colorado  so  as  to  confine  the 
waters  to  the  channels  of  said  rivers.'^  After  surveys  had  been  made 
and  the  right  of  way  obtained,  specifications  were  issued  and  proposals 
were  invited  for  the  construction  of  the  proposed  levee.  A  contract 
was  entered  into  September  19,  1893,  with  Baker  &  McKeone,  the  low- 
est bidders,  at  a  priceof  12 J  ceuts  per  cubic  yard.  Work  was  commenced 
in  October,  1893,  aud  completed  the  following  January.  The  total 
amount  of  material  placed  in  the  levee  was  63,807  cubic  yards.  The 
levee  is  about  3,400  feet  long  and  has  a  crown  of  8  feet  and  slopes 
inside  and  outside  of  1  on  2  and  1  on  3,  respectively.  It  runs  from  Pen- 
itentiary Hill,  following  a  slough  along  fche  eastern  boundary  of  Yuma, 
and  terminates  where  the  embankment  of  the  Southern  Pacific  Eail- 
road  crosses  Seventh  street,  near  Gila  street.  In  constructing  the  levee 
advantage  was  taken  of  an  old  levee  line  located  by  the  village  author- 
ities several  years  before,  as  the  main  object  to  be  fulfilled,  viz,  the 
protection  of  Yuma  against  floods,  could  be  obtained  at  less  cost  by 
following  this  line  rathrr  than  a  longer  one  along  the  Gila  Eiver. 

The  work  is  in  good  condition. 

The  total  amount  appropriated  for  this  improvement  is  $10,000,  and 
the  total  amount  expended  is  $9,040.09. 

July  1,  1893,  balance  unexpended $9,503.07 

Jnne  30,  1894,  amount  expended  during  fiscal  year 9,143.16 

July  1,  1894,  balance  unexpended 359.91 

(See  Appendix  S  S  G.) 
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IMPROVEMENT  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND 
TRIBUTARIES  AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA 
NORTH  OF  SAN  FRANCISCO. 

This  district  was  in  the  cliar^ye  of  Maj.  W.  H.  Heuer,  Corps  of  Engi- 
neers, liaving  under  liis  inmiediate  orders  Lieut.  Herbert  Deakyne  and 
Lieut.  Graham  D.  Fitch,  Corps  of  Engineers,  since  July  10  and  October 
9,  1S93,  respectively;  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of 
Engineers. 

1.  San  Joaquin  Riret'y  California. — Before  improvement  the  low-water 
channel  to  Stockton  was  only  about  0  feet  in  depth,  while  the  upper 
river,  above  Stockton,  was  navigable  for  but  a  lew  months  in  the  year 
for  light  draft  boats. 

The  project  for  the  imj)rovement,  which  was  adopted  in  1877  and 
sliglitly  modified  later,  had  for  its  object  to  secure  and  maintain  by 
dredging  a  channel  9  feet  deep  at  lowwater  and  100  feet  wide  through 
the  tidal  portions  of  the  river  and  Stockton  Slough  to  Stockton,  and  a 
channel  4  feet  deei)  at  low  water  and  100  wide  to  Miller's  warehonRc 
in  JMormon  Slough;  to  secure  the  temporary  improvement  of  the  low- 
water  channel  by  dredging,  scraping,  and  small  wing  dams,  and  to 
efl'ect  tlie  dosuie  or  partial  closure  of  Paradise  Cut  and  Laird  Slough. 

The  amount  expended  to  June  30,  189.%  was  8280,760.86,  with  the 
result  of  providing  a  low-water  channel  of  0  feet  to  Stockton  and  of 
improving  the  upper  river  by  the  partial  closure  of  Paradise  Cat  and 
Laird  Slouj»li.  Steamboating  to  Stockton  was  thus  rendered  compara- 
tively easy  and  safe  all  the  year  round,  but  the  annual  time  of  imviga- 
tion  on  the  upper  river  was  not  materially  lengthened. 

During  the  ])ast  fiscal  year  the  United  States  dredge  removed  a 
sandbar  at  Wakefield  Landing,  a  hard-pan  bar  at  lUiggi  Landing  (both 
to  a  depth  of  9  feet  below  water),  and  nuide  cuts  in  Stockton  Slough 
a^jj:iejL,^ating  '5,585  feet  in  length  to  a  width  of  50  feet  and  a  depth  of  9 
feet  l;el()w  low  water.  The  dredge  worked  one  hundred  and  live  da}^ 
and  renioved  59,910  cubic  yards  of  material  at  a  cost  of  7.9  cents  i>er 
cubic  vard. 

On  July  23,  1893,  a  contract  was  entered  into  with  John  Hackett  for 
dred*^ing  a  double  cut  oil"  in  the  San  Joaquin  River  near  Stockton. 
The  cut  was  completed  on  September  11,  after  110,093  cubic  yards  of 
material  had  been  removed;  it  is  1,900  feet  long,  150  feet  wide,  9  feet 
deep  at  mean  low  water.  On  Sei)tenil)er  14,1893,  a  contract  was 
entered  into  with  the  San  Francisco  Bridge  Company  for  making  a 
double  cutoff  at  Twenty-one  Mile  Shmgh,  San  Joaquin  Kiver.  The 
cut  was  v^onipleted  on  October  17,  alter  LHM,422  cubic  yards  of  material 
had  been  removed.  The  east  ])orti(m  of  the  cut  is  1,250  feet  long  and 
the  west  i)ortion  .,525  feet  long;  the  cut  is  100  feet  iu  width  at  bottom, 
and  9  feet  in  depth  at  m<'an  low  water. 

During  the  year  a  low  water  channel  of  9  feet  to  Stockton  has  been 
maintained,  and  navigation  has  been  rendered  easier  by  the  cut  offs 
made. 

The  following  is  a  list  of  the  works  needed  for  the  further  improve- 
ment of  this  river,  with  the  estimated  cost  of  the  several  items: 

1.  T)re<l;;in;:  to  maintain  0  loot  depth  to  Stockton $35,000 

2.  Iiicicasin*;  <nt-on' at  Head  K*ea(h  in  wiiltli,  depth,  or  both 27,750 

3.  lv<'niovin«>;  ohstrnctioiiH  neareonnty  hridfri^  above  Stockton  Slough 5,000 

4.  l!icreasir.^'  cnt-olV  at  Twenty-ono  Milo  Sh>np;h  in  width,  depth,  or  both. ..     20,000 

5.  Sna<jj';in«^,  win*;  damn,  etc; 10,000 

Total 1  107,750 
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A.11  of  the  above  amounts  can  be  advantageonsly  expended  in  one 
fi»«U  yean 

'J^ly  1,1893,  balance  unexpended /. $43,044.15 

Jnn©  30, 1^,  amount  expended  during  fiscal  year 40,554.59 

^^^y  1,1894,  balance  unexpended 2,489.56 

Aniountappropriatedby  act  of  August  17,  1894 50,000.00 

A^Hiotint  arailablo  for  fiscal  year  ending  June  30,  1895 52, 489. 56 

^  -A  mount  that  can  be  profitablyexpcnded  in  fiscal  yearendingjiine30, 1896  107,750.00 
\  ^ulimitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\        luirbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

<8ee  Appendix  T  T  1.) 

"P-  Mokelumne  River^  California, — Before  improvement,  navigation  on 
^«ia  river  was  difficult  and  dangerous  on  account  of  numerous  bad 
^>^aitg8  and  overhanging  trees. 

Tlae  original  project,  adox)ted  in  1884  and  still  in  force,  had  for  its 
^MJ^ct  the  removal  of  trees  and  snags  obstructing  navigation. 

The  amount  expended  up  to  June  30,  1893,  on  the  improvement  of 
'^^ia  river  was  $12,480.70. 

The  river  was  cleaned  out  to  the  head  of  navigation  in  1884,  1885, 
^S,  1887,  and  1888,  and  navigation  was  made  easy  and  safe. 
Tli«  results  obtained  were  not  iwrmanent,  but  as  the  act  of  July  13, 
*"       appropriating  funds  for  this  river  provided  that  none  should  be 

by  private  parties  near  New 
expense  to  the  Government, 
^      —     commencement  of  the  work  was  delayed.    This  has  finally  been 
^-^^«,  and  work  will  be  resumed. 
^^<)  work  was  done  during  the  last  fiscal  year. 
^^^^The  improvements  now  needed  for  the  safe  navigation  of  this  river 
j^l^^     the  removal  of  the  snags  and  trees  obstructing  navigation,  of  a 
^m^^^^Ot  of  land  near  New  Hope  Landing,  and  of  a  shoal  formed  below 
t  j.^^    drainage  canal.    The  estimated  cost  of  these  works  is  $9,100,  and 
could  all  bo  done  in  one  fiscal  year. 


^^l>^nded  until  a  drainage  canal,  dug  X 
j^^>I>o  Landing,  should  be  closed  free  of 


^.^^   1, 1893,  balance  unexpended $3,019.30 

J 

j^^  1, 1894,  balance  nnexpended 3, 019. 30 

nnt  appropriated  by  act  of  August  17, 1894 2, 500. 00 


1^ 


^^unt  avxiilablo  for  fiscal  year  ending  June  30,  1895 ., 5, 519. 30 

^  ^"nount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      9, 100. 00 
^^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^larbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

C  ^ee  Appendix  T  T  2.) 


V 


,.,^^^,  Sacramento  and  Feather  riverSj  California, — Before  improvement, 
'^    ^'igation  in  these  rivers  was  dangerous  and  diflScult  on  account  of 
^Jtnerous  snags,  shallow  bars,  and  rapids. 

il  n  1874  a  i)roject  was  adopted  having  for  its  object  the  temporary 
X^rovement  of  the  low- water  channels  by  removing  snags,  scraping 
X*s,  and  building  wing  dams.  Work  has  been  continuous  on  this 
^ject  ever  since,  whenever  funds  permitted. 

Xnl892  the  project  was  modified  and  increased  to  include  the  closure 
Jacob  Slough,  the  construction  of  wing  dams  on  the  Feather  Iliver, 
^^^fi  the  treatment  of  the  Yuba  Eiver  near  and  above  Marysville. 

the  amount  expended  to  June  30,  1893,  was  $504,537.48,  with  the 
^^sult  of  securing  on  the  Sacramento  Eiver  a  good  navigable  channel 
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from  Tehama  to  Butte  City  for  boats  drawing  2^  feet,  from  that  p^i^Mnt 
to  Sacramento  4  feet  of  water,  and  below  Sacramento  a  low- water  clim^ui- 
nel  with  a  least  depth  of  8  feet,  except  at  one  ixiint. 

During  the  past  fiscal  year  Jacob  Slough  was -closed  by  a  levee  2,0^ 
feet  lon^s  built  around  the  crevasse,  at  a  cost  of  $10,732.99;  anewmoi:i-tii 
was  made  for  the  Yuba  Eiver  by  means  of  a  cut  2,600  feet  in  length,  «t 
a  cost  of  $45,204.75;  surveys  were  made  on  the  Yuba  and  Sacrament  to 
rivers,  and  the  United  States  snag  boat  built  270  linear  feet  of  W'iJKi§ 
dams  and  removed  930  snags  and  4  trees  from  the  Upper  Sacramento  aTid 
22  snags  from  the  lower  river,  at  a  total  cost  of  $12,896.21. 

The  river  is  in  good  navigable  condition  to  Red  Bluff,  the  head    ^* 
navigation.    There  is  now  no  impediment  to  navigation  except  at 
cocks  Shoals,  where  a  least  depth  of  6  feet  of  water  is  found  and 
the  improvement  of  which  a  project  has  been  submitted. 

July  1, 1893,  balance  unexpended $140,468 

June  30, 1894,  amount  expended  during  fiscal  year 73, 777» 

July  1, 1894,  balance  unexpended 06, 686. 

July  1, 1894,  outstanding  liabilities 1,600. 

July  1, 1894,  balance  available 66,186. 

Amount  appropriated  by  act  of  August  XT,  1894 116, 000. 

Amount  available  for  fiscal  year  ending  June  30, 1895 180, 185* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane30,1896    66, 000. 
Submitted  in  com))liance  -with  requirements  of  sections  2  of  river  and 
harbor  actH  of  18Gt)  and  1867  and  of  sundry  civil  act  of  March  8,  IS&S, 

(See  Appendix  T  T  3.) 


I 


4,  Petaluma  Creeks  California. — Before  improvement  the  channel  ^ 
very  crooked  and,  in  places,  dry  at  low  water,  making  navigation  dU 
cult  and  uncertain. 

In  1880  a  projec't  was  adopted  for  its  improvement  by  which  it  w  ^^L. 
designed  to  obtain  by  dredging  a  channel  60  feet  wide  by  3  feet  de^^^ 
at  low  water.  ^ 

The  amount  expended  up  to  June  30, 1893,  was  $41,287.93,  and 
channel  5,107  feet  long,  50  feet  wide,  and  3  to  4  feet  deep  secared.     ^^— ^-« 

During  the  past  fiscal  year  50,804  cubic  yards  of  material  had  b^^^^ji 
excavated  and  i)laced  on  shore  by  the  United  States  dredge.    Theleng^*^^^ 
of  the  channel  dredged  was  5,073  feet.    This  was  dug  60  feet  wide  tc^T     ^ 
depth  of  3  to  4.  feet  below  low  water.    The  channel  now  reaches  t>-*'^ 
town  of  ]^etaluma,  and  is  of  the  greatest  benefit  to  commerce.  ^^q 

A  channel  should  be  dredged,  with  a  depth  of  6  feet  at  low  water^  ^^ 
the  head  of  navigation.  This  would  require  the  removal  of  214,^-o^g 
cubi(;  yards  of  material.  The  estimated  cost  is  $63,543.  It  could  -^^gr- 
done  in  one  fiscal  year.  As  this  channel  is  not  self-maintaining,  dre*--*"^ 
ing,  at  an  estimated  cost  of  $4,000,  would  be  required  about  onc^ 
every  two  years.  _ 

July  1,189'5.  halanrcuiicxixMided JiyTl^^       U 

June  liO,  ISJM,  amount  cxi»cndod  during  iiHcnl  year 4,57^-v.^.— 

'^^^^ 

July  1.  181M.  balanco  iincxponded 14  ^-  ^  00 

Amount  appropriated  by  act  of  Auj;;u8t  17, 1894 16^00^^ 

Amount  available  for  iiacal  year  ending  June  30, 1895 IS,  14 

(  Amount  that  can  bo  ])rolitably  expended  in  fiscal  year  ending  June90, 1886    53,  ■' 
^  Submitted  in  com)>liance  with  rcquirementH  of  Rections  2  of  river  and 
(     harbor  acts  of  1><(>0  and  1X(;7  and  of  sundry  civil  act  of  Maroh  3, 1888. 

(See  Appendix  T  T  4.) 
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.  Humboldt  Harbor  and  Bay^  California, — Before  improvement, 
ranee  to  the  liarbor  was  obstructed  by  a  bar,  the  channel  through 
Lcli  was  variable  in  position  (from  southwest  to  north-northwest,  IJ 
es  apart  at  the  sea  ends)  and  variable  in  width  (from  2,200  feet 
1,200  feet).  There  were  also  numerous  shoals  in  the  bay,  so  that 
ore  improvement  the  channel  to  Eureka  had  a  depth  of  7  feet  and 

channels  to  Areata  and  Hnokton  had  depths  of  G  feet  only,  rendering 
lifiBcult  for  vessels  to  reach  the  wharves. 

u  1881  a  project  was  adopted  with  the  object  of  securing  a  channel 
feet  deep  and  200  feet  wide  to  Eureka,  and  one  10  feet  deep  and  100 
t  wide  to  Areata  and  Hookton.    This  project  was  completed  in  1884, 
i  cost  of  $96,061.55. 
u  1882  a  further  project  was  adopted  with  the  view  of  improving  the 

at  t!ie  entrance.  This  was  to  be  done  by  constructing  a  low-tide 
a«  jetty  running  out  from  the  south  spit  in  a  northwesterly  direction 
Ui  distance  of  6,000  feet.  After  work  was  begun,  great  scour  occurred 
^lie  north  spit;  accordingly  in  1891  theproject  wasenlarged  to  embrace 

construction  of  a  jetty  on  the  north  spit.  This  jetty  was  not  to  be 
'On  until  the  completion  of  the  south  jetty.  Both  jetties  were  to  be 
It  up  to  high  tide  and  were  to  extend  seaward  to  the  18  foot  con- 
I*.  To  check  the  erosion  of  the  north  spit  a  dike  about  1,500  feet 
ghadbeen  constructed  in  1891.  Erosion  still  continuing,  the  project 
*  again  somewhat  modified  in  1892.  These  modifications  consisted 
t^elocating  the  north  jetty  so  as  to  make  the  previously  built  dike 
t;  of  the  jetty,  and  in  authorizing  the  construction  of  the  north  jetty 
^ciently  far  to  arrest  erosion  without  waiting  for  the  completion  of 

south  jetty, 
^lie  amount  expended  on  jetty  work  up  to  June  30,  1893,  was 
►§,893.31.  The  south  jetty  was  then  3,099  feet  long  and  the  north 
i^  2,293  feet  long.  Owing  to  the  incomplete  condition  of  the  jetties, 
^conspicuous  improvement  had  occurred  in  the  depths  over  the  bar; 
liannel  18  feet  in  depth  had  been  maintained,  however,  and  no  vessels 
*€  delayed  on  account  of  insufficient  depth  of  water, 
^t  the  beginning  of  the  fiscal  year  work  was  in  progress  under  the 
» tract  of  December  16,  1892,  with  John  C.  Bull,  jr.,  and  was  con- 
Ued  throughout  the  year,  with  an  intermission  from  February  2, 1894, 
-he  latter  part  of  April.  The  work  was  mainly  confined  to  the  north 
-y,  which  is  now  5,178  feet  long,  and  completed  for  a  length  of  3,767 
t.  During  the  fiscal  year  the  work  done  on  this  jetty  amounted  to 
*4  feet  of  trestle,  14,343  cubic  yards  of  brush  mattresses,  and  72,483 
LS  of  rock.  Tho  only  work  done  on  the  south  jetty  during  the 
ir  was  the  construction  of  five  spurs  built  to  resist  the  encroach- 
iits  of  the  channel  and  the  revetment  of  the  channel  slope.  This 
rk  amounted  to  555.23  cubic  yards  of  brush  and  19,758  tons  of 
k. 

A  survey  of  the  entrance  in  May,  1894,  showed  that  a  marked 
|)rovement  had  taken  place.    There  is  now  a  channel  over  the  bar 

feet  deep  with  a  least  width  of  950  feet. 

y  1,  1893,  balance  iiiiox]>ende(l $680,741.59 

le  30, 1894,  amount  expcmled  during  fiscal  year 162,  725. 18 

y  1,  1894,  balance  unexpended 518,  016. 41 

>  1,  1894,  outstanding  liabilities $630.00 

y  1,  1894,  amount  covered  by  uncompleted  contracts 517,386.41 

518,016.41 

ENG  94 26 
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Amonnt  (estimated)  roqiiirod  for  completion  of  existing  project $1,013^115.^ 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1«96 225,030. 

Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 

hurbor  acts  of  imi  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  5.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  OREGON,  WA8H3 

INGTON,   AND   IDAHO. 

This  district  was  in  the  charge  of  Capt.  Thomas  W*.  SymonSf  Corps 
of  Engineers,  to  October  13,  181)3,  and  since  January  1^,  1894,  having 
under  his  immediate  orders  Lieut.  F.  E.  Shunk,  Corps  of  Engineeris. 
the  entire  period,  and  Lieut.  Graham  D.  Fitch,  Corps  of  Engineers^  tc 
October  0, 1893,  and  in  the  temporary  charge  of  Lieutenant  Sliunk  froic 
October  13,  1893,  to  January  18,  1894;  Division  Engineer,  Col.  G.  U 
Mendell,  Corps  of  Engineers. 

1.  Coquille  River,  Oretjon  {(jeneral  improvement), — Before  iinprovemeni 
the  entrance  to  the  Coquille  Ki  ver  was  considered  A'ery  dangei'ous.  The 
channel  was  usually  h)ng,  tDrtuous,  and  narrow,  skirting  the  soath  head- 
land,  and  studded  with  rocks  from  the  bar  to  a  distauco  of  ouc-hall 
mile  inside.  Its  depth  was  only  about  3  feet  at  low  water.  It  was. 
however,  c(mstantly  shifting,  and  at  long  intervals  would  break  tbrongk 
the  north  spit  and  run  out  to  sea  just  south  of  Rackliflo  liock.  Al 
such  times  the  channel  was  at  its  best,  and  the  entrance  was  compara- 
tively safe;  but  this  condition  never  lasted  long.  The  mesiu  range  ot 
tide  is  4.1  {'ni^t. 

The  lirst  i)Ian  of  improvement  was  to  construct  two  parallel  high- 
tide  stone  Jetties,  800  feet  apart,  running  out  to  seaasuiBcient  distance 
to  scour  and  maintain  a  channel  with  a  least  depth  of  8  feet  over  the 
bar  at  low  water;  the  north  jetty  to  start  from  liiickcliffo  Kock,  and 
the  south  jetty  from  a  point  inside  the  entrance.  In  1891  the  project 
was  changed  to  ])rovide  for  an  entrance  width  of  COO  feet  instead  ol 
800  feet.  The  estimated  cost  was  $164,200.  In  1892,  when  $105,OUO 
had  been  expended,  the  cost  of  completing  the  pro)e<*t  was  reestimated 
at  $180,000,  making  a  total  estimated  cost  of  8285',(H>0. 

The  amount  expended  prior  to  June  30, 1893,  was  $119,11 7.57,  inclad 
ing  $0,883.90  exi)ended  ior  snagging  on  the  up])er  river. 

As  a  result,  the  entrance  was  for  considerable  pericnls  kept  straight 
with  a  depth  of  8  to  10  feet  at  low  water.  At  otlier  times  winds  lUid 
tides  w(mld  heap  sand  into  the  channel,  causing  the  waters  to  spread 
out  and  shoal,  or  to  form  a  new  channel,  shallow  and  anfavorablj 
directed  to  the  northward. 

The  amount  expended  during  the  year  ending  June  30,  1894,  wai 
$8,8«)S.03. 

The  jetties  were  strengthened  without  being  extended,  and  the  con 
dition  oftiie  entrance  is  about  as  it  was  before. 

The  appropriaticms  amount  to  81i50,000. 

July  1,  ISiW,  balance  inicx])riidcd ^10^^33.0 

June  30,  1S91,  amount  expended  during  iiscal  year 8|868.0( 

July  1, 1804,  balnncc  uncxi)cudod 2,Q85.9S 

July  1,1801,  outstanding  liabilities 600.0( 

July  1. 1894,  balanc«5  nvr.ilable l,46S.ft 

Amount  appropriated  by  act  of  August  17,1894 20^ 000. (M 

Amouut  available  for  fiscal  year  cudingJuno  30, 1895 81, 406.96 
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louiit  (estimated)  required  for  completion  of  existing  project $135,000.00 

nionntthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50,  000. 00 
^t.^  Tuiiitted  in  couipliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  18t>6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  1.) 

-  CoqulUe  River,  Orefjon,  between  CoquUle  City  and  Myrtle  Point, — 
•  ^  Coquill«»  is  one  of  the  principal  streams  of  southern  Oregon.  It 
*2»  »^  svvigated  by  coasting  vessels  Irom  its  month  to  Coqnille  City,  a  dis- 
t5X:i^C3e  of  25  miles.  This  portion  of  the  river  has  at  times  been  more  or 
^^^^  obstructed  by  snags,  but  no  serious  shoals  have  formed. 

bove  Coqnille  City  river  steamers  ply  as  far  as  My:  tie  Point,  a  dis- 

^•e  of  12  miles.     It  has  always  been  difficult  to  keep  this  portion  of 

river  open.    The  drainage  area  is  densely  wooded,  and  every  freshet 

;s  down  many  stumps,  logs,  and  trees;  these  lodge  and  arrest  sedi- 

it,  forming  shoals. 

he  plan  of  improvement  is  to  remove  all  objectionable  snags,  and  to 

^  tract  the  river  at  certain  shoals  to  a  width  of  50  feet,  in  order  that 

shoals  may  scour  away.    The  estimated  cost  is  $26,000. 

ntil  the  fiscal  year  ending  June  30,  1803,  this  work  was  done  with 

:ain  sums  diverted  from  the  appropriation  for  the  mouth  of  the  river. 

'fcotal  of  $0,883.00  was  so  expended.     The  act  of  July  13,  1802,  made 

^parate  appropriation  for  tlie  ui>per  river.     From  this  time  to  June 

1893,  the  amount  expended  was  85,000.     A  great  many  snags  were 

^     --^oved,  but  while  ^his  was  of  benefit  to  navigation,  the  river  has 

*^^^d  up  to  a  considerable  extent  with  alluvium,  so  that  its  navigable 

acity  was  not  increased. 

To  money  was  expended  during  the  year  ending  June  30,  1804,  and 
^  xesults  obtained.     A  great  many  snags  have  lodged  in  the  river, 
^fly  in  the  upper  ])ortion. 

le  appropriations  amount  to  $10,000. 

^^Diuit  appropriated  by  a<t  of  August  17,  1894 $5, 000. 00 

mount  (estimated)  required  for  completion  of  existins^  project 16,  000. 00 

mount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 18*J6    16,  000. 00 
^ibniittcd  in  <'oniplianct)  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

C  See  Appendix  U  U  2.) 


^1  ^^^.  Entrance  to  Coos  Bay  arid  Harbor,  Oregon, — Before  improvement 
^^^  ^^i  obstructions  at  tlie  entrance  to  this  harbor  were  first,  the  sandy 
^-fc  ^  i  i'ting  outer  bar,  and  second,  the  inner  sandy  shoals  accumulated  by 

^^  northwest  winds  of  spring,  summer,  and  autumn. 
^>^^^*^he  winds  also  caused  the  north  s])it  to  extend  southward,  greatly 
^  J^  ^  itracting  the  navigable  channel  and  making  the  outer  channel  follow 
»j%^^^  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 
—  ^^^  channel  would  at  times  break  through  the  north  spit  on  a  line 
^-^ose  general  direction  is  from  Fossil  Point  to  a  point  just  north  of 
^  "^^^^s  Head.  It  was  then  direct,  its  depth  greatest,  and  vessels  could 
^  ^^^s  without  trouble.  The  mean  range  of  the  tide  was  5.6  feet. 
^  ^  project  was  adopted  in  1870  to  build,  at  an  estimated  cost  of 
^^<K),000,  such  a  stone  and  wood  jetty  as  might  be  found  best  from  a 
Y^^int  250  yards  below  the  northern  extremity  of  Fossil  Point  on  a  line 
^^vards  the  east  end  of  Coos  Head,  curving  at  its  outer  end  so  as  to 
^-  directed  a  little  north  of  the  Head.  The  object  was  to  prevent  the 
Extension  of  the  north  spit  and  to  oi)en  and  maintain  a  deeper  and 
^ore  direct  channel  across  the  bar.  This  project  has  been  abandoned. 
Tlie  present  project  is  to  build  two  high-tide  stone  jetties,  one  from 
Coos  Head  and  one  ft*om  the  south  end  of  the  north  spit,  extending  out 
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towjirds  the  bar  and  leaving  an  entrance  abont  1,500  feet  wide.  The 
project  also  includes  the  protection  of  the  north  spit  by  plantationR  to 
prevent  sand  from  blowing  into  the  harbor.  The  estimated  cost  is 
§2,4ri(),41ii.2(). 

The  aiuonnt  expended  prior  to  Jane  30,  1803,  was  $210,337.74  on  the 
old  project,  and  $214,144.30  on  the  new,  a  total  of  $424,782.10. 

The  north  jetty  tramway  had  been  bnilt  to  a  total  length  of  0,23- 
feet.  A  vastamonnt  of  sand  had  beenimponndedand  a  minimum  depti 
of  12  feet  at  low  water  maintained  over  the  bar. 

The  amount  expended  during  the  vear  ending  June  30,  1804,  wa. 
$116,037.80. 

The  north  jetty  tramway  is  0,520  feet  long,  and  its  enrockment  we 
advanced.    The  channel  has  greatly  improved,  there  being  now  a  leas 
depth  of  20  feet  at  mean  lower  low  water. 

July  1,  1893,  balance  mioxpeiidoa $123,993. 

Juno  30, 181)4,  amount  expended  during  fiscal  year 116,037. 

J nly  1, 1801,  balance  unexpended 7, 9.55. 

July  1, 1891,  outstanding^  liabilities 2,500. 


July  1.  1894,  balance  available 5, 455. 

Amount  ap])ropriatcd  by  act  of  August  17,  1894 108,000. 


Amount  available  for  fiscal  year  ending  Juno  30, 1895 118,455. 


'  Amount  (estimated)  required  for  completion  of  existiug  project 2,036,412. 

Amount  that  can  be  protitablv  expended  in  tiscal  year  ending  June  30, 

1890 ' 600.  <XM).  i 

Submitted  in  compliance  withre<iuirements  of  Rectious2  of  river  and 
harbor  acts  of  IsiiO  and  1S67  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pen(lix  U  U  3.) 

i.  Umpqua  River,  Orc(jon. — Jnst  below  Scottsburg,  the  head  of  na\i- 
pition  on  the  ITinpqua  lliver,  there  are  five  sandstone  ledges  12  to  13 
'  feet  wide  and  from  1  to  2  feet  below  low  tide  at  a  low  river  stage. 
They  are  separated  by  ])ools  abont  150  feet  wide  and  5  to  10  feet  deep  a1 
low  water.  The  lirst  phm  of  improvement  wa«  to  blast  out  a  channel 
50  feet  wi<le  and  .3  feet  deep  through  these  ledges.  Tlie  estimated  cost 
was  $4,050.  In  18S0  the  proposed  depth  was  increased  to  4  feet,  and 
the  cost  of  comph^tion  estimated  at  $0,000.  It  was  found  during  the 
past  year  that  this  estimate  was  insufficient  and  tlio  cost  of  the  com 
pletion  of  the  project  was  estimated  at  $0,000,  making  a  total  estimatec 
cost  of  $21, (»85.S0. 

The  amount  expeiuled  prior  to  June  30, 1893,  was  $14,24o.l6.  A 
large  amount  of  rock  was  removed  and  navigation  thereby  benefited 

The  amount  (Expended  during  the  year  ending  June  30, 1894,  was 
$l,i'33.15.  Two  hundred  and  tifty-twoaml  five- tenths  tons  of  rock  had 
been  removed  when  the  appropriation  gave  out.  The  proposed  chan 
nel  is  not  comph»ted. 

The  appropriations  amount  to  $3;3,5O0,  of  which  817,814.11,  appro 
l)riated  in  1871,  was  expended  prior  to  the  adoption  of  the  present 
project. 

July  1,  ISlKi.  l)alau(^o  unexpended $1,443.44 

Juno  1:50,  l^iM,  amount  expended  during  fiscal  year 1, 233.1i 

July  1,  1894 ,  balance  unexpended 210. 8 

Amount  (estimnted)  required  for  completion  of  existiuj^  project 6,000.01 

Amount  that  can  he  profitably  expended  in  liscal  year  ending  June  30,1896      ^  000.0 
Sulimitted  in  compliance  with  requirements  of  sections  2  of  river  find 
harbor  acts  of  \X^\  and  1867  and  of  sundry  civil  act  of  March  3,  1883. 

(See  Appendix  U  U  4.) 
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-ST.  Mouth  of  Siuslaic  River j  Oregon. — The  Siuslaw  River  enters  the 
^^n  in  the  midst  of  a  vast  shifting  sandy  beach,  without  any  head- 
*^^«Aci  or  fixed  point  to  determine  the  location  of  the  entrance  channel. 
-*^*^^  unconfined  channel  has  a  range  of  about  1  mile  over  which  it 
^^"^^nders.  The  depth  on  the  bar  varies  from  5  to  12  feet  at  low  water, 
^.^^d  the  bar  channel  is  very  variable  in  position  and  direction.  At 
F^'^^^s  a  channel  running  nearly  parallel  with  the  coast  is  developed 
J^^  5^ide  the  bar.  This  channel  is  narrow,  ill-defined,  and  dangerous,  as 
^^^^^ts  have  to  pass  through  it  in  the  trough  of  the  sea.  At  other  times 
*^**^xe  are  two  channels. 

^  1?he  plan  of  improvement  is  to  confine  the  waters  between  high-tide 
J^^"^3.sh  and  stone  jetties,  so  located  as  to  direct  the  currents  upon  the 
?-^^^^»:*  in  a  direction  practically  perpendicular  to  the  coast.  The  north 
•^^"•^^^y  will  be  4,500  feet  long,  the  south  jetty  3,200  feet  long,  and  they 
to  converge  to  an  entrance  COO  feet  wide  at  the  crest  of  the  bar. 
I  estimated  cost  is  $700,000. 

he  amount  expended  prior  to  June  30,  1893,  was  $05,044.70.    The 
:inway  was  built  to  a  length  of  3,029  feet  and  partially  enrocked, 
b  the  work  had  not  progressed  sufficiently  to  produce  any  results  of 
3F3ortance. 

he  amount  expended  during  the  year  ending  June  30,  1894,  was 
^iOO.38. 

o  work  was  done  upon  the  project.     During  the  year  the  tramway 
^^  wharf  were  badly  damaged  by  storms  and  slides, 
e  appropriations  amount  to  $95,000. 

J  1,  1893,  balauoe  unexpended $4,955.  30 

e  30, 1894,  amount  expended  during  fiscal  year 3,  606.  38 

^  y  1 ,  1894,  balance  unexpended 1,  348. 92 

^y  1,  1894,  outstanding  liabilities 600.00 

y  1,  1894,  balance  available 748.92 

cunt  appropriated  by  act  of  August  17,  1894 25, 000. 00 

oant  available  for  fiscal  year  ending  June  30,  1895 25,  748. 92 

-Amount  (estimated)  required  for  completion  of  existing  project 605,  000.  00 

-Anionnt  that  can  be  profitably  expended  in  fiscal  yearendingjune30,1896    50,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  XJ  U  5.) 

€,  Yaquina  Bay^  Oregon, — Before  improvement  the  usual  low- water 

^^pths  over  the  bar  at  Yaquina  Bay  were  from  7  to  8  feet.     There  were 

^hree  distinct  channels,  known  as  the  North,  Middle,  and  South  chan- 

"^^Is.     The  South  Channel  was  tlie  one  mostly  used,  but  was  rendered 

dangerous  by  rocks.    The  Middle  Clianiiel,  thougli  free  from  rocks, 

^as  little  used,  being  usually  the  shoalest.    The  North  Channel,  besides 

being  long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered 

unuavigable.    These  channels  were  constantly    nifting  and  changing 

in  depth. 

A  project  was  adopted  in  1881  to  construct  a  stone  jetty  on  the  south 
side,  at  an  estimated  cost  of  $405,000,  in  order  to  cause  the  South 
Channel  to  shoal  up,  and  to  obtain  a  least  high-water  depth  of  17  feet 
in  .the  Middle  Channel.  The  jetty  was  to  be  2  feet  above  mean  low 
water,  and  was  to  run  out  to  sea  a  distance  of  2,500  feet  from  low-water 
Une.  The  stone  was  to  be  deposited  from  barges,  and  cribs  were  to  be 
used  if  possible.  Both  were  found  impossible,  owing  to  rough  water, 
and  the  jetty  had  to  be  built  from  a  tramway  begun  at  the  high- tide 
line,  making  the  projected  length  about  4,000  feet. 
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The  present  project,  adopted  ia  1888,  is  to  raise  the  south  jetty  to 
high-tide  level  without  furtlier  extension,  and  to  build  a  mid-tide  jetty 
on  the  north  side  about  2,300  feet  long  from  the  North  Head  to  a  ]M>int 
o])i>osite  the  end  of  the  south  jetty  and  about  1,000  feet  from  it.  This 
project  has  been  modified  to  provide  for  raisitig  the  north  jetty  to  high- 
tide  level,  and  for  building  five  groins  from  the  south  jetty  toward  the 
channel.    The  estimated  cost,  from  the  beginning,  is  $755,560.«iO. 

The  amount  expended  i)rior  to  June  30,  1893,  was  $(>00,849.84.  As 
a  result  the  condition  of  the  enirance  was  very  satisfactory,  there  being 
a  minimum  depth  over  the  bar  of  14  feet  at  low  water.  Trouble  was 
threatened,  however,  by  the  formation  of  a  bar  inside  tlie  entrance. 

Tlie  amount  exi)ended  during  the  year  ending  June  30,  1894,  was 
$25,398.03.  The  results  are  i)ractically  the  same  as  before.  The  inner 
bar  disappeared  during  1893,  but  has  i-e  formed.  It  has  not  yet  become 
an  actual  obstruction,  but  threatens  to  be  one. 

The  appropriations  amount  to  8085,000. 

July  1,  1893.  halaiic'o  unexpended $34,305.59 

June  'So,  1894,  amount  expended  during  iiscal  year <^ 25, 2iil8.U3 

July  1, 1801,  ])alauce  unoxpendod 8,906.66 

July  1,  181M,  outstanding  Jiabilitics 100.00 

July  1.  1891,  balance  available 8,806.06 

Anunint  appropriated  l)y  act  of  August  17,  ISiJ^l 50,000.00 

Amount  available  lor  liscal  year  ending  June  30,  1895 58,806.66 

(  Amount  (estimated)  required  for  completion  of  oxisting  project 70,000.00 

^  Submitted  in  conipliantre  with  requirements  of  sections  2  of  river  and 
(      harbor  a«-t.s  of  186G  and  1867. 

(See  Ai)pen(lix  U  U  0.) 

7,  Tillamook  Bat/  and  Bar^  Oregon, — Tillamook  Bay  is  50  miles  soath 
of  the  ('olunibia  River.  It8  tidal  area  is  13.5  square  miles,  the  mean 
ranjiv  of  tide  being  0.5  feet.  The  channel  over  the  entrance  bar  is  oue 
of  the  safest  on  the  coast,  as  it  is  direct  and  shifts  but  little. 

Th«»  hay  at  low  tide  is  reduced  to  three  channels  running  throagli 
sand  and  4nu<l  Hats.  The  depth  of  water  iu  these  channels  is  fair  at 
the  entrancre,  but  decreases  to  1  or  2  feet  at  the  head  of  the  bay.  Tilla- 
mook City,  the  chief  town  on  the  bay,  is  situated  on  Hoquartou  Slougb, 
a  tidal  inlet  reached  by  the  middle  channel.  The  other  ]>hices  of  impor- 
tance are  on  the  north  channel.  The  only  connection  between  these  two 
channels  is  near  the  m<mth  of  the  bay. 

The  plan  of  improvement  is  to  make  a  navigable  pass  between  the 
north  and  middle  channels,  to  deflect  the  waters  of  the  south  into  the 
ini(hlle  cliannel  by  building  a  dike  at  Junction  Bar  and  to  close  oue  of 
the  two  channels  at  Dry  Stocking  Bar  in  Jloquarton  Slough. 

The  estimate<l  cost  is  8100,000. 

The  amount  exi)ended  prior  to  June  30,  1893,  was  $5,996.18.  This 
was  expended  upon  an  obsolete  project  and  upon  a  survey  of  the  bay 
and  bar.     No  results  in  the  way  of  improvement  were  obtained. 

The  amount  expended  during  the  year  ending  Jnue  30, 1894,  was 
$10,700.72. 

The  dikes  were  built  at  Dry  Stocking  and  Junction  bars,  the  latter 
not  to  its  full  projected  length.  There  is  not  yet  a  contiuuooa  naviga- 
ble channel. 

The  appropriations  amount  to  $30,700. 
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July  1, 1893,  balance  unexpended $14,703.82 

June  30,  1894,  amount  expended  during  fiscal  year 10,700.72 

July  1, 1894,  balance  unexpended 4, 003. 10 

Amount  appropriated  by  act  of  August  17,  1894 '. 16, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1895 20,  003. 10 


Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 

Anion  n  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    50, 000. 00 
Su  •milled  in  compliauco  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Apx)endix  U  U  7.) 

S.  Entrance  to  Nehalein  Bay,  Oregon. — Nelialem  Bay  at  lii|]:li  water  is 
about  li  miles  lon;^by  1^  miles  wide  at  the  widest  part,  and  is  connected 
with  the  ocean  by  a  narrow  channel  extending  in  a  southerly  direction 
about  3  miles.  This  channel  varies  in  width  from  1,000  to  2,000 feetat 
high  tide.  It  is  separated  from  the  ocean  by  a  low  sandy  peninsulaabout 
2J  miles  long  and  one-fourth  mile  wide.  The  entrance  channel  south  of 
this  i)eninsula  is  shifting,  its  northern  and  southern  limits  being  about 
one  mile  a]>art.  The  channel  across  the  bar  at  the  entrance  is  ordina- 
rily r>  to  0  ieet  deep  at  low  tide. 

The  plan  of  iini)rovement  is  to  hold  the  channel  in  its  southern  posi- 
tion by  building  two  high  tide  stone  jetties,  the  northern  starting  from' 
the  above-mentioned  peninsula  and  the  southern  from  the  mainland; 
these  to  converge  to  an  entrance  width  of  about  500  feet,  and  then,  if 
necessary,  to  run  pnrallel  for  a  suflBcient  distance  to  secure  a  bar  depth 
of  8  feet  at  low  water.    The  estimated  cost  is  $712,338. 

The  annmnt  expended  prior  to  June  30, 1893.  was  $415.08.  Fo  work 
was  done  beyond  making  a  survey. 

There  was  no  expenditure  during  the  year  ending  June  30, 1804,  and 
no  results  were  obtained. 

The  appropnation  (1890)  is  $10,000. 

July  1,  1893,  balance  unexpended $9,584.92 

July  1,  1894,  halanco  unexpended 9,  584.92 

i  Amount  (estimated)  required  for  completion  of  oxistinj?  project 702,  388.00 

<  Submitted  m  compliance  witii  requirements  of  sections  2  of  river  and 
.(     harbt)r  acts  of  186G  and  1867. 

(Sec  Appendix  U  U  8.) 

9,  Upper  Snal'c  River ^  Idaho,  heticecn  Huntington  Bridge  and  Seven 
Derih  mining  district — This  portion  of  the  Snake  River  flows  through 
a  deep  eanyon,  and  is  swift,  with  many  rapids  and  dangerous  rocks. 
Tlie  bed  and  banks  are  hard  basalt  and  granite.  Navigation  is  almost 
impossible. 

The  plan  of  imi)rovement  is  to  remove  rocks  and  reefs  from  a  chan- 
nel 1">0  feet  wide,  and  to  put  in  ringbolts  and  iron  posts  to  assist  boats 
in  lining  up.    The  estimated  cost  is  $80,000. 

Tlie  amount  expended  prior  to  June  30,  1893,  was  $17,998.40.  A 
large  amount  of  rock  was  removed  from  the  channel  just  below  Hunt- 
ington Bridge. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
w;is  $  1 ,252.60.  No  work  was  done  under  the  project,  and  no  results 
obtained. 

The  appropriations  amount  to  $45,000. 
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July  1,  1803,  lialauce  unexpended $2,001. 

Juno  30,  1894,  amount  expended  during  fiscal  year 1,252 

July  1,  18*J4,  halanco  unexpended 748 

Amount  appropriated  by  act  of  Au|;u8t  17, 1894 25, 000        — 

Amount  availaldo  for  fiscal  yenr  ending  June  30,  1895 25,74^      — 

{Amount  (c*stimate<l)  required  for  completion  of  existing  project 35, 00(^   — 
Amoun  t  tha  t  can  be  profitably  expended  in  fiscal  vear  ending  J  uue  30, 1896    23, 00(^  — 
Submitted  in  compliance  Avitli  requirements  of"  sections  2  of  river  and 
harbor  acts  of  18GG  and  18G7  and  of  sundry  civil  act  of  March  3,  1898. 

(See  Appendix  U  U  9.) 

KK  Upper  Columbia  and  Snake    rivers^  Oregon  and   Washington  —  ^ 
Under  the  above  bead  are  included  tbe  coutiuuous  Columbia 
Snake  rivers  from  Celilo,  at  tbe  bead  of  Tbe  Dalles,  to  Asotin,  Wa^ 
Tbe  Ui)per  Columbia  and  Snake  form  a  continuous  line  of  river  wbS- 
is  navigable,  but  broken  by  many   rapids  wbicb  render  navi^catS. 
diflicult  and  dangerous.    These  rapids  are  in  nearly  every  instat:*^  ^ 
caused  by  rocky  bars  witli  occasional  bowlders.    The  channels  befc-^  ^ 
improvement  were  crooked  and  narrow,  tbe  ruling  depth  at  low  wa 
over  many  of  tbe  bars  was  2  to  3  feet,  and  some  were  practical 
impassable  at  low  water.    Tbe  Columbia  was  navigable  all  the  yt 
unless  closed  by  ice.    The  Snake,  however,  was  navigable  only  duri 
high  water,  for  two  or  three  months  in  tlie  spring. 

J>efore  1877,  $120,000  had  been  appropriated  for  the  work  of  impro^' 
ment,  and  had  been  expended  in  surveys  and  in  rock  removal  at  t>l^ 
l)rincipal  rapids.     In  1877  a  project  was  approved  which  provided 
the  removal  of  bowldeis  and  reefs,  and  for  scraping  gravel  bars  in  tli     ' 
rivers  as  far  as  Lewiston.    The  estimated  cost  was  $132,000. 

In  lSt)2  the  up])er  limit  of  the  work  was  extended  7  miles  to  Asotio^  ^ 
Wash.  ^ 

The  present  plan  of  improvement  is  to  remove  bowlders,  gravel  ^ 
bars,  and  rock  ledges,  and  put  in  such  contraction  works  as  maybe  ^ 
necessary. 

The  estimated  cost  of  the  work  has  not  been  accurately  determined^. 
because*,  of  the  lack  of  continuous  and  full  surveys,  and  because  many 
of  the  obstructions  which  it  is  necessary  to  remove  are  continually 
recurring. 

The  amrmnt  expended  on  the  present  project  jmor  to  Jane  30,  1893, 
was  $1()2,1)(>5J.>8. 

Tlie  worst  rocks  and  reefs  between  liiparia  and  Asotin  were  removed, 
witli  great  benefit  to  navigation.  At  two  of  the  worst  bars  dikes  were 
built  which  have  considerably  improved  the  channel. 

Th(^  amount  expended  during  the  year  ending  June  30,  1894,  was 
$2,7  t.*».t>S.     The  results  an^  about  as  before. 

The  appropriations  amount  to  $270,000. 

July  1,  18!»,?,  balance  unoxpcndcMl $3,189.46 

June  J^),  1S!>4.  amount  expended  during  fiHcal  year 2,743.98 

July  1.  1S!U,  balance  nn('X]»ended 445.48 

Amount  ai>])ropriated  by  aet  of  August  17,  1894 6,000.00 

Amount  available  for  iiscal  year  ending  June  30,  1895 5,445.48 

i  Amount  tbnt  ran  be  itrofitably  expended  in  fiscal  yen  rending  Jane  30, 1896    20,000.00 
^  Submitted  in  eompHancc:  witli  re<|uirem4>nt.s  of  Hections  2  of  river  and 
(     liarbor  aet.s  of  iHi'Ay  and  1S(J7  and  of  sundry  civil  act  of  March  8, 1893. 

(See  Appendix  U  U  10.) 
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11.  Columbia  River  between  head  of  Rock  Island  Rapids  and  foot 
of  Priest  Rapids^  Washington, — This  portion  of  the  Columbia  River, 
is  about  CO  miles  long.    The  banks  are  precipitous  bluffs,  from  1,000 
to  3,000  feet  high.    The  neighboring  country  is  rocky  and  sterile. 
Navigation  is  obstructed  by  Kock  Island,  Cabinet,  and  Priest  rapids. 

At  Itock  Island  Rapids  the  river  is  divided  by  a  large  rocky  island. 
The  channel  is  obstructed  by  reefs,  rocks,  sharply  projecting  points, 
and  extensive  gravel  deposits,  which  dam  up  the  water  to  such  an 
extent  that  its  slope  in  escaping  is  very  steep.  The  river  here,  at  a 
stage  4  feet  above  low  water,  has  a  fall  of  10  feet  in  3,000  feet,  and  12 J 
feet  in  8,000  feet. 

At  Cabinet  Rapids,  a  mass  of  basalt  projecting  from  the  left  bank 
causes  the  current  to  impinge  ux)on  the  nearly  vertical  rocks  of  the 
right  bank ;  the  channel  is  also  obstructed  by  masses  of  rock.  The  fall 
here  is  10  feet  in  8,000  feet. 

Priest  Rapids  include  seven  principal  rapids  in  about  10  miles.  The 
total  fall  in  this  distance  is  72  feet  at  low  water  and  03J  feet  at  high 
water.  At  all  these  rapids  the  banks  and  bottom  are  of  hard  and 
jagged  basalt. 

The  plan  of  improvement  is  to  remove  rocks  at  the  three  rapids,  and 
put  in  iron  posts  and  ringbolts  to  enable  steamers  to  line  up.  The  cost 
of  this  work  was  estimated  at  $550,000,  but  subsequent  study  and 
consideration  make  it  practically  certain  that  neither  this  nor  any  other 
sum  in  reason  will  be  sufficient  to  attain  the  object  aimed  at.  In 
addition,  the  project  included  a  survey  from  Rock  Island  Rapids  to  the 
Canadian  boundary. 

The  amount  expended  on  the  river  prior  to  June  30,  1803,  was 
851,789.08;  on  the  survey,  $10,000. 

The  survey  was  completed  from  the  Canadian  boundary  to  the  mouth 
of  the  Okanogan.  The  worst  obstructions  were  removed  from  the 
channel  at  the  three  rapids,  and  a  number  of  posts  and  ringbolts  put 
in.  The  results  would  have  rendered  navigation  safer  had  there  been 
any  navigation. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$200.31.  No  work  was  done  under  the  project,  and  no  further  results 
obtained. 

The  appropriation  amounts  to  $70,000. 

July  1,  1893,  balance  unexpended $8,  210. 92 

June  30,  1894,  amount  expended  during  fisciil  year 200.  31 

July  1, 1894,  balance  unexpended *8,  010.61 

(See  Appendix  U  U  11.) 

12.  Willajya  River  and  Harbor^  Washington. — Willapa  Harbor,  formerly 
known  as  Shoalwater  Bay,  is  28  miles  north  of  the  mouth  of  the  Colum- 
bia. The  principal  town  on  the  harbor  is  South  Bend,  the  terminus  of 
a  branch  line  of  the  Northern  Pacific  Kailroad,  situated  near  the  mouth 
of  the  Willapa  Eiver.  At  the  upper  end  of  the  town  the  river  divides 
into  a  main  and  a  secondary  channel,  the  hitter  known  as  JVIailboat 
Slough;  these  reunite  at  the  lower  end  of  the  town.  Bars  had  formed 
in  the  main  channel  at  both  ends  of  the  slou<»h.  There  were  also 
several  bars  in  the  Willapa  liiver  between  South  Bend  and  Willapa 
City. 


•The  act  of  August  17,  1894,  ai)propriate8  this  balance  for  the  huilding  of  a  snai 
boat  and  for  other  necessary  work  between  Kock  Inland  Kapids  and  Foster  Creel 
RapidB. 
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Tho  plan  of  improvement  is  to  close  the  bead  of  Mailboat  Slouffh  with 
pile,  brush,  and  stone  dikes,  thereby  throwing  all  tho  water  into  the 
main  channel  and  scouring  away  the  shoals;  to  dredge  a  ch.inuel  lUO 
feet  wide  and  8  f(»et  deep  at  low  water  through  the  shoiil  jast  beh>w 
Willapa  City;  and  to  close  Louderback  Slough  with  »  pile,  brush,  and 
stone  dike,  in  order  to  compel  the  currents  to  scour  a  channel  through 
the  bar  above  the  river  mouth.    The  estimated  cost  is  83i,350. 

Theamount  expended  prior  to  June 30, 1893,  was  811,058.72;  80,818,73 
in  buildinpf  tlie  dikes  at  Mailboat  Slough,  and  85,330.90  in  dredging 
the  shoal  below  Willapa  City. 

As  a  result,  the  channel  over  the  bar  below  South  Bend  was  deep- 
ened and  widened  to  a  marked  extent.  The  dredging  was  not  com- 
pleted. 

The  amount  ex])ended  during  the  year  ending  June  30, 1804,  waa 
85,8l2.(>i>  in  dred«>ing  the  Willapa  City  shoal.  There  is  now  a  naviga- 
ble channel  across  this  shoal,  but  not  of  the  lull  width  proiK>sed. 

The  apx)ropriations  amount  to  831,350. 

July  1,  1SJ)3,  lialaiico  niiox|>(Mule<l $6,311.28 

June  viO,  IJSIM,  amount  o.\i>eii(l(Ml  duiin*;  liscal  year .5,842.66 

.Tnly  1,  1894.  balance  nncx]>rn<le(l 498.63 

Amount  appropriated  by  act  of  Auj^ust  17,  18i)4 13, 330. 00 

Amount  avaibiblo  for  listnl  year  ending  Juno  30,  1895 13,848.62 

(See  Appendix  IJ  U  ii*.) 

7.;.  Grays  IFnrhor  and  Chehalis  River,  Washington. — Tho  Chehalis 
River  is  the  chief  tributary  of  Grays  Harbor.  From  Montesaiio  to  the 
bay  there  is  usually  enough  water  for  coasting  vessels,  but  there  are 
four  obstructive  shoals.  At  the  head  of  Grays  Harbor  the  waters 
divide  into  a  north  and  a  south  ehainiel.  There  is  also  a  middle  channel 
connecting  tliese  two.    These  divisions  cause  objectionable  shonls. 

Tl.e  i)hni  of  inii)rovement  is  to  remove  the  shoals  from  the  river  by 
dre<lging  and  ^-losing  side  sloughs,  so  as  to  give  a  depth  of  16  feet  at 
half  tide,  and  to  build  pile,  brush,  and  stone  dikes  in  the  harbor, 
wii'  -ly  closing  tlie  middle  channel,  and  closing  tho  south  channel,  with 
the  e\cei)tion  of  a  gaj)  I.OOO  feet  wide  and  about  8  feet  deep,  with  a 
view  to  increasing  the  tidal  tlow  through  the  north  channel  ami  scour- 
ing Jiwav  the  bars. 

'r::o  estimated  cost  is  *ir>(),()00. 

The  amount  expended  i)rior  to  June  30,  1803,  was  85,072.97.  Tho 
works  were  but  fairly  started  and  had  not,  as  yet,  had  any  appreciable 
en'(Mt. 

Tli<^  amount  ex])ended  during  the  year  ending  June  30, 181>4,  was 
81  V-^'^l-Ol.  The  dike  closing  tlie  south  channel  was  completed,  and 
that  closing  the  middle  channel  well  julvanced  towards  completion. 
As  a  result  the  north  channel  has  been  greatly  improved,  there  being 
an  increase  of  depth  of  fully  2  feet  over  the  worst  shoal. 

The  appropriations  amount  to  875,000. 

July  1.  181)3,  balance  nnexpondrd $14,327.03 

Jnnc  .*>0,  18U4,  anion ut  expended  dnring  liscal  year 43,901.  M 

Jnly  1,  181)4,  balanco  nnex])ended 4SS.09 

Amount  ap}>ropriated  hy  act  of  Angnst  17,  1804 25,000.00 

Amonnt  availablo  for  fiscal  year  ending  .Inuo  30,  ISO.*) 25,4&0B 
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r  Amount  (estimated)  required  fur  completiou  of  cxistinjyc  project $75, 000.00 

)  Amountthatcanboprofitably expendedinfiscalyearendin/^JuneSO,  1896    50,  000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  nud 
I     harbor  acts  of  1863  and  1867  and  of  sundry  civil  act  of  March  3,  1893.  * 

(See  Appendix  U  U  13.) 

IJ.  ChehaUs  River,  Washington. — The  jmssibly  navigable  portion  of 
tlie  Cheliiilis  River  is  from  Claquato  to  the  mouth,  a  distance  of  90 
miles.     This  may  well  be  considered  in  three  sections. 

1.  From  the  mouth  to  Montesano,  a  distance  of  15  miles,  there  is  a 
depth  of  18  feet  at  high  water.  This  portion  is  navigable  for  coasting 
vessels. 

2.  From  JMontesano  to  Elma,  IC  miles,  the  river  is  shghtly  afifected 
by  the  tides,  and  for  the  most  jiart  has  water  enough  for  light  draft 
boats,  but  it  is  obstructed  by  snags  and  fallen  trees,  and  in  summer 
there  is  a  scarcity  of  water  on  the  bars. 

3.  Above  Klma  the  river  is  practically  closed  during  the  summer  and 
autumn  by  snags  and  a  general  lack  of  water;  it  becomes  a  successiou 
of  pools  and  shoals.  On  many  of  the  latter  the  depth  is  from  G  to  12 
inches  only. 

The  plan  of  improvement  is  to  remove  snags,  overhanging  trees, 
jams,  drift  heaps,  shoals,  and  other  obstructions  to  navigation  which 
may  from  time  to  time  bo  f<mnd.     The  cost  of  this  work  is  indefinite. 

The  amount  expended  prior  to  June  30,  1893,  was  $10,848.4*^.  As  a 
result  the  river  iiom  Montesano  to  the  mouth  was  kept  in  a  navigable 
condition. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$1,054.73.  'ihe  river  from  Montesano  to  the  mouth  was  cleared  of 
troublesome  snags. 

The  appropriations  amount  to  $13,000. 

July  1,  1893,  balanco  unexpended $2,151.57 

June  30,  1894,  amount  expended  durinj;  fiscal  year 1,654.73 

July  1,  1891.  balance  unexpended 496.84 

(  Amount  that  can  be  proiitjibiy  expended  m  fiscal  year  ending  June30, 1896      2,000.00 
<  Submitted  in  couipliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  ot  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  II  14.) 

1').  Harbor  at  OlymjyiajWash. — Olympia  is  situated  at  the  head  of 
Budd  Inlet,  which  was  badly  shoaled  up  for  a  distance  8,750  feet  from 
the  city.  Vessels  could  reach  the  city  at  high  tide  only.  To  avoid  this 
inconvenience,  long  wharves  had  been  built,  whose  maintenance  was 
very  expensive  on  account  of  the  ravages  of  the  teredo. 

Thei)lan  of  improvement  is  to  dredge  a  channel  250  feet  wide  and  12 
feet  deep  at  mean  lower  low  water,  from  the  heart  of  the  city  at  the 
Fourth  street  bridge,  to  deep  water  in  Budd  Inlet.  The  estimated  cost 
is  8ii75,00O. 

Willi  the  money  available  in  1892,  it  was  proposed  to  make  a  beginning 
by  excavating  a  channel  125  feet  wide  and  G  feet  deep  at  low  water. 

The  amount  expended  prior  to  June  30,  1893,  was  82,313.26.  As  a 
result  the  excavation  of  the  reduced  channel  was  well  under  way. 

The  amount  expended  during  the  year  ending  June  30, 1894,  was 
«32,0()9.47. 

There  is  new  a  navigable  channel  7,045  feet  long  from  the  Fourth 
street  bridge  to  deep  water.  This  channel  is  105  feet  wide  for  1,500  feet 
^t  its  upper  end,  and  125  feet  wide  for  the  rest  of  its  length. 

The  appropriations  amount  to  $75,000. 
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.luly  1,1803,  balance  niiexpeudod $32,686.74 

..  line  30,  1S94,  amount  cxxiended  during  fiscal  year 32, 669. 47 

.1  nly  1,  1894,  balance  unexpended 17. 27 

. .  mount  ap]>ropriated  by  act  of  August  17,  1894 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 40,017.27 

{Amount  (estimated)  rerjuired  for  completion  of  existmijf  project 200,  000.00 
Amount  that  can  be  prolitably  expended  in  fiscal  year  enmug  June  30,1896  100, 000. 00 
Submitted  in  compliance  with  re(|uirements  of  sections  2  of  river  and 
harbor  acta  of  18GG  and  18G7  and  of  sundry  civil  act  of  March  3,  1S93. 

(See  Appendix  U  U  15.) 

10,  Swinomifih  Slough,  Washington. — This  is  a  tidal  sloagb,  connect- 
ing Saratoga  Passage  and  Skagit  Bay  on  the  south  with  Padilla  Bay 
on  the  north.  It  is  an  important  highway  for  the  smaller  class  of 
t^teaniboats.  In  some  parts,  however,  it  is  shallow  and  crooked^  and 
the  ai)proaches  to  it  are  sicross  shallow  flats. 

The  plan  of  improvement  is  to  dredge  a  channel  100  feet  wide  and  4 
feet  deep  from  deep  water  in  Saratoga  Passage  across  the  Skagit  Flats, 
through  the  shoals  in  Swinomish  Slough,  and  across  the  flats  in  Paililla 
Bay  to  deep  water;  and  to  build  wattled  pile  dikes  in  Skagit  and  Padilla 
bays,  to  direct  the  tidal  currents  through  the  dredged  channels. 

The  estimated  cost  is  8122,000. 

The  amount  expended  prior  to  June  30, 1893,  was  $393.98.  No  work 
beyond  a  preliminary  survey  was  done. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
*2;^,380.57. 

As  a  result,  there  is  a  channel  0,120  feet  long  and  not  le^s  than  100 
feet  wide  and  1  feet  deep  at  mean  lower  low  water  across  the  worst  part 
of  the  flats  at  the  southern  entranee  to  the  slough. 

The  appropriations  aincmnt  to  $50,000. 

.Inly  1, 189:1  balance  unexpended $24,606.03 

Juiie  30, 18D4;  amount  expende(i  during  fiHcal  y9ar 23,380.57 

July  1, 1S!)4,  bjUan<'e  unexpended 1,  225.45 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

Amount  available  for  iiHcal  year  ending  June  30, 1895 ,...     26,223.45 

Amouut  (estimated)  required  for  completion   of  existing  project 72,000.00 

Amount  that  can  be  ])rotitabIy  expended  in  liscal  yeareudiug  June  30,1896    72, 000. 00 
Submitted  in  compliance  with  reiiuiroinents  of  sections  2  of  river  and 
harbor  acts  of  \xi\C)  and  18()7  and  oi  Hundr^*  civil  net  o.  March  3,  IWI3. 

(See  Appendix  U  U  10.) 

J7.  Puf/H  SountI,  Washington,  and  its  tributary  waters, — This  work 
was  formerly  known  as  tlie  *' Improvement  of  Skagit,  Stillaguamish, 
>i'ooksack,  Siiohomisli,  and  Snoqnalmie  rivers,  Washington," 

These  rivers  in  their  original  eondition  had  enough  water  for  steamer 
navigation,  and  were  the  ehief  highways  of  the  country,  but  were 
obstrneted  by  snags,  fallen  trees,  and  log  jams.  About  their  mouths 
were  hirge  areas  of  shallow  water,  with  tortuous  chaoQels,  often 
obstructed  by  drift. 

The  phm  of  irni)rovemen t  is  to  remove  snags,logs,  fallen  trees  and  other 
obstructions  to  navigation.  For  this  purpose  a  snag  boat  with  com- 
plete outfit  has  been  provided,  which  goes  from  one  river  to  another  as 
necessity  re<iuires.    The  cost  of  this  work  is  indefinite. 

The  amount  expended  prior  to  June  30,  1893,  was  $75,493.86.  No 
permanent  results  were  aimed  at  or  obtained.    The  constantly  recur- 
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nug  obstructions  require  to  be  periodically  removed.  The  rivers  were 
kept  open  and  navigation  rendered  much  safer. 

The  amount  expended  during  the  year  ending  June  30,  1894,  was 
$6,554.32. 

A  great  number  of  obstructions  were  removed,  and  navigation  thereby 
greatly  benefited. 

The  appropriations  amount  to  $98,500. 

July  1,  1893,  balance  unexpended $9,  006. 14 

June  30, 1894,  amount  expended  during  fiscal  year 6,  554. 32 

July  1, 1894,  balance  unexpended 2, 451. 82 

July  1, 1894,  outstanding  liabilities 50. 00 

July  1, 1894,  balance  available 2,401.82 

Amount  appropriated  by  act  of  August  17, 1894 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1895 16,  401. 82 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    32, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  17.) 

IMPROVEMENT   OF   WILLAMETTE   AND  LOWER  COLUMBIA  RIVERS  AND 
THEIR   TRIBUTARIES,  OREGON   AND   WASHINGTON. 

This  district  was  in  the  charge  of  Maj.  Thos.  H.  Handbury,  Corps  of 
Engineers,  to  November  30,  1893,  and  of  Maj.  James  C.  Post,  Corps 
of  Engineers,  since  February  19, 1894,  with  Lieut.  Harry  Taylor,  Corps 
of  Engineers,  under  their  immediate  orders,  and  in  the  temporary 
charge  of  Lieutenant  Taylor  from  November  30,  1893,  to  February  19, 
1894;  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Month  of  Columbia  River ^  Oregon  and  Washington. — The  project 
for  this  work  was  adopted  in  1884,  and  contemplated  securing  and 
maintaining  a  channel  depth  of  30  feet  across  the  bar  at  the  mouth  of 
the  river,  by  the  construction  of  a  jetty  to  extend  from  the  shore  near 
Fort  Stevens  across  Clatsop  Spit  in  the  direction  of  a  point  about  3 
miles  south  of  Cape  Disappointment;  the  ultimate  length  and  height 
of  the  work  to  be  determined  from  the  effect  produced  during  construc- 
tion. The  jetty  was  to  be  built  of  rubble  and  random  blocks  of  stone 
of  large  size  resting  upon  mattresses  of  brush. 

Prior  to  commencing  the  work  of  construction  in  1885  the  channel  or 
channels  across  the  bar  varied  both  in  location  and  depth,  the  latter 
being  usually  from  It)  to  21  feet,  while  the  channels,  from  one  to  three 
in  number,  shifted  through  nearly  180^  from  Cape  Disappointment  to 
Point  Adams. 

In  March,  1893,  the  success  of  the  project  having  been  practically 
assured,  the  (luestion  as  to  the  length  and  height  of  the  completed 
jetty  was  referred  to  a  Board  of  Engineers  who  concluded  that  the 
existing  length  of  4 J  miles  w  as  sufficient,  but  recommended  that  it  be 
raised  at  the  inshore  end  to  a  height  of  12  feet  above  mean  level  of  the 
lower  low  waters,  sloping  to  10  feet  1 J  miles  from  shore,  and  thence  to  4 
feet  above  this  datum  at  the  outer  end.  The  Board  also  recommended 
the  construction  of  4  groins  or  spurs  on  the  channel  side  to  accelerate 
the  accumulation  of  sands  on  this  side  and  thus  add  to  the  stability  of 
the  work. 
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The  aiiioimt  expcuded  on  tliis  improvement  to  the  close  of  tbe  fiscal 
year  ending  «Tune  30,  1893,  was  81,408,(189.02.  Up  to  this  time  the 
jetty  liad  l)een  raised  to  mean  high  tide  for  a  distance  of  2  miles  from 
shore  and  beyond  this  to  4  feet  above  mean  low  water,  and  a  straight 
channel  29  feet  deep,  and  of  good  width,  had  been  formed  across  the 
bar;  the  width  of  tlie  27-foot  channel  was  three  fourths  of  a  mile  and 
that  of  the  25  foot  channel  about  IJ  miles. 

During  the  year  ending  Juno  30,  1^94,  115,733.8  tons  of  rock  were 
added  to  the  jetty  whicli  was  raised  to  its  completed  height  for  10,000 
feet  at  the  outer  end,  and  for  1,420  feet  at  the  inshore  end.  Between 
these  portions  the  lieight  varies  from  7.5  above  low  water  at  station 
150  to  10  feet  above  low  water  at  station  40.  The  height  for  2,20ND  feet 
at  tlie  outer  end  has,  liowever,  been  reduced  from  1  to  4  feet  as  the 
result  of  heavy  gales  in  the  latter  part  of  1893,  and  the  elevated  rail- 
way for  1,800  feet  at  the  outer  end  has  also  been  practically  destix)yed. 

Two  of  the  four  groins  recommended  by  the  Board  were  constructed 
during  the  year. 

Soundings  taken  in  jNIay  and  June,  1894,  show  that  the  channel 
previously  formed  has  been  maintained,  that  the  29-foot  channel  is 
sonu'what  wider,  that  the  27-foot  and  25-foot  channels  have  been 
increased  to  a  width  of  IJ  and  2^  miles  respectively,  and  that  the 
shoals  on  both  sides  of  the  jetty  have  greatly  increased  both  in  height 
and  area. 

July  1,  1S<)3,  l>alaii('<;  uiK^xiicndcd $188,810.98 

•i  iiue  80,  1814,  amount  cxpt-nded  during  fiscal  year 170,  642. 08 

July  1,  IWIi.  l>alan<-o  un«'X])end('d 18, 168.90 

July  1,  1^>91,  outstanding  liabilities 415.00 

July  1,  ISni,  balance  available 17,753.90 

Amount  apiirojiriated  by  act  of  August  17,  1894 338, 180.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 355,033.00 

(Se<^,  Ai)pendix  V  V  1.) 

X?.  Volumhla  Rlrrr  bciicccn  Vancouver,  Wash.,  and  ihemoHthof  Willa- 
vii'itc  Jiivcr, — The  project  ibr  this  improvement,  adopted  in  1892,  pro-    " 
vides  ibr  the  consti  u^rtion  of  a  low  dam  across  the  slough  on  the  Oreg^oc 
side  of  llayden  Island  to  increase  the  volume  of  water,  and  by  the 
additional  scour  to  remove  a  tnmblesome  bar  in  the  main  channel. 

The  construction  of  this  dam  was  bej»"un  in  the  latter  part  of  1892, 
and  was  to  be  coini)leted  in  January,  1893,  but  owing  to  lack  of  energy 
and  pioper  nianai^jement  on  the  part  of  the  contractors,  CO  feet  of  the 
work  was  unlinisiied  in  Ajuil,  when  the  work  was  subuicrge<l  by  a  rise 
in  the  ( -olunibia  liiver,  and  so  renmined  until  October;  at  this  time-it 
was  found  tliat  the  incompleted  ])()rtion  of  the- dam  had  been  carried 
away,  and  that  the  pip  had  been  widened  by  the  wa^*hing  away  of  the 
bank  at  the  island  end. 

In  Tebruary,  181)4,  the  contract  for  this  dam  was  annulled,  and  a 
new  c<mtraet  was  made  for  re])airin<i:  th(»  work  so  as  to  provide  against 
further  injury  until  such  tinu^  as  funds  should  be  available  for  its  proper 
completion. 

The  sinnmnt  expended  prior  to  the  annulment  of  the  first  contract 
was  8-5,1 77..SO,  leavin^^  $7,822.64  f(U'  future  work. 

Under  the  contract  for  repairs  a  revetment  700  feet  long  for  proteo- 
tion  of  th(^  bank  at  the  ishind  end  of  the  dam  was  built  in  March  and 
A])ril,  181)1,  and  a  few  i^iles  were  driven  for  extending  the  dam  across 
the  gap. 
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In  April  the  work  was  again  flooded  and  so  remained  to  tbe  end  of 
Xhe  year. 

Tbe  officer  in  charge  proposes  to  submit  an  estimate  for  tbe  compbv 
^ion  of  tbia  improvement  after  the  river  has  subsided  so  that  tbe  con- 
Uitions  can  be  defiuitely  ascertained. 

July  1,  1893,  balance  unexpended $8,094.24 

June  30,  18i>4,  amount  expended  during  Gscal  year 3, 973. 41 

Jaly  1,  1894,  balance  unexpended 4,120.83 

(See  Appendix  V  V  2.) 

3,  Canal  at  the  Cascades^  Columbia  Hirer,  Oregon. — The  object  of  this 
improvement,  the  project  for  which  was  adopted  in  1877,  and  subse- 
quently modified  in  1880  and  188G,  was  to  provide  for  navigation 
between  tbe  b)wer  and  niid<lle  portions  of  the  Columbia  liiver,  the 
plan  being  to  construct  a  canal  at  the  upper  end  of  the  reach  of  4J  miles 
where  the  river  flows  through  a  narrow  gorge  in  the  Cascade  Moun- 
tains, this  cannl  to  be  3,000  feet  long  with  a  lock  to  overcome  tbe  low- 
water  fall  of  24  feet  in  this  distance  and  to  provide  for  navigation  up 
to  a  stage  of  20  feet  above  low  water,  and  to  remove  tbe  rocks  from 
tbe  rai)ids  below  so  that  this  portion  of  the  reach  might  be  navigable 
at  all  ordinary  stages  of  the  river. 

Tbe  improvement  of  tlierai)ids  had  been  completed,  and  considerable 
progress  made  in  constru(*tiug  the  canal  and  lock,  by  hired  labor,  when, 
under  authority  conferred  by  the  river  and  harbor  act  of  July  13,  1892, 
which  ap])roi)riated  $320,250  for  the  work,  a  contract  for  completing:^ 
the  improvement  was  entered  into  with  Messrs.  J.  G.  &  I.  N.  Day. 

This  contract,  which  was  approved  January  24,  1893,  ])rovided  that 
tbe  sum  appropriated,  less  engineering  expenses,  should  be  earned 
within  one  year  from  date  of  its  approval,  and  that  the  amount  of 
each  subsequent  appropriation  should  be  earned  within  one  year  irora 
tbe  date  at  which  it  was  made.  The  total  liability  to  be  incurred  under 
contract  was  limited  by  the  act  to  the  sum  of  $1,419,250  "exclusive  of 
the  amount  herein  and  heretofore  appropriated. " 

The  sundry  civil  act  of  March  3,  181)3,  appropriated  the  further  sum 
of  $  1 ,230,053  for  continuing  the  improvement,  with  the  proviso  that  not 
more  than  three-fourths  of  this  api)ropriation  should  be  expended  during 
tbe  fiscal  year  ending  June  30,  1894. 

In  January,  1894,  the  time  for  completing  the  contract  under  the 
appropriations  already  made  was  fixed  at  March  3,  1895,  or  two  years 
from  the  date  of  the  last  appropriation. 

Preliminary  work  under  the  contract  was  begun  in  March,  1893. 

Actual  construction  was  begun  on  the  12th  of  October  following  and 
continued  until  March  31,  1894,  when  the  lock  was  submerged,  and  so 
remained  to  the  end  of  the  fiscal  year.  During  the  year  15,634  cubic 
yards  of  concrete  and  2,575  cubic  yards  of  st<'ne  masonry  were  laid  and 
20,785  cubic  yards  of  rock  and  35,207  cubic  yards  of  loose  material  were 
cxcavate<l.  Considerable  progress  was  also  made  in  the  construction 
of  tbe  lock  gates  and  other  metal  work  required. 

The  high  water  of  1876,  with  reference  to  which  tbe  plans  for  tbe 
canal  and  lock  were  i)repared,  was  exceeded  6  feet  by  the  flood  of  June, 
1804;  and  to  prevent  submergence  by  a  similar  rise  in  the  future  it  will 
be  necessary  to  add  somewhat  to  the  height  of  the  lock  and  of  the  pro- 
tection works  at  the  bead  of  the  canal,  and  possibly  to  make  other 
changes,  tbe  nature  of  which  can  not  be  definitely  stated  until  tbe  watar 
shall  have  subsided  so  that  a  thorough  examination  can  be  made. 
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lu  view  of  these  additions  and  changes,  it  is  probable  that  the  funds 
available  will  be  insnfiieient  for  the  entire  completion  of  the  canaL 
No  further  .appropriation  is,  however,  recommended  at  this  time. 

The  cost  of  completing  this  improvement,  as  estimated  in  June,  1892, 
was  §1,745,500,  of  which  $1,505,903  has  thus  far  been  appropriated. 

July  1,  1893,  balance  unexpended $1,564,338.33 

June  30,  181M,  amount  expended  during  liscal  year 330,1^^.96 

July  1,  1804.  balance  unex])ended 1,233,353.38 

July  1,  ISiU,  outstanding  liabilities $6,357.87 

July  1,  1894,  amount  covered  by  uncompleted  contracts. .  1,202,450.19 

1,208,808.08 

July  1,  1894,  balance  available 24,545.32 

(See  Appendix  Y  V  3.) 

J,  Columbia  and  Loicer  Willamette  rivers  below  Portlandj  Oreg. — 
The  project  for  improving  these  rivers,  adopted  in  1877  and  modified 
in  1891,  contemplates  securing  a  channel  from  Portland  to  the  aea 
haviii j;  a  low-water  depth  of  25  Teet.  Prior  to  commencing  the  improve- 
ment the  low  water  depth  of  the  channel  was  from  10  to  15  feet  in  the 
shoalest  places.  Up  to  1801  this  depth  had  been  increased  to  19  feet 
by  the  construction  of  dams  at  Swan  Island  Chute,  at  Willamette 
Slough,  and  at  otlier  sloughs  in  the  Willamette  Kiver  near  its  mouth; 
and  of  a  dike  at  St.  Helens  and  dams  at  Burke  Sloagh  and  Martin 
Slough,  in  the  Columbia  Eiver,  the  efl'ect  of  these  works  being  aided 
by  dredging  and  bank  protection  where  most  needed. 

Since  the  moditication  of  the  project  so  as  to  secure  a  channel  depth 
of  25  feet,  dikes  have  been  built  by  the  Port  of  Portland  at  St.  Johns 
and  Post  Ofliee  Bar,  in  the  Willamette  River,  and  at  Walkers  Island 
and  at  Snag  Island,  Cathlamet  Bay,  in  the  Columbia  Eiver.  This  cor- 
l)oratiou  has  also  dredged  the  channel  at  Swan  Island  and  Post-Office 
Bar,  in  the  Willamette  Biver,  and  in  the  Columbia  River  at  the  mouth 
of  the  Willamette,  at  St.  Helens,  at  Martins  Island,  at  Walkers  Islaud, 
and  in  Cathlamet  Bay,  removing  a  total  of  255,415  cnbic  yards  of 
material  at  these  i)oiiits. 

The  work  done  by  the  United  States  has  consisted  in  extending  the 
dike  at  St.  Helens,  in  (constructing  a  dike  at  Martins  Island,  in  the 
Columbia  River,  in  dredging  the  channels  of  both  rivers  at  various 
places,  and  the  lemoval  of  snags  wherever  necessary. 

In  September,  1893,  as  a  result  of  these  improvements,  deep-draft 
vessels  were  for  the  first  time  able  to  pass  fully  loaded  fi'om  the  docks 
in  J*ortland  to  the  sea,  thus  avoiding  the  previous  heavy  expense  for 
lightering. 

The  net  amount  expende<l  cm  this  improvement  by  the  United  States 
to  the  close  of  the  liscal  year  ending  June  30,  1894,  was  9987,637.58,  of 
wlii<h  ><7()5,7/>7.1U  was  exi)ended  under  the  projects  adopted  in  1877 
and  extended  in  1891. 

During  the  year  ending  June  30,  1894,  work  has  been  confined  to 
dre<Iging  the  channels,  for  the  niaintenance  of  which  the  permanent 
works  have  been  constructed.  This  work  has  been  done  by  the 
hydraulic  dredge  specially  constructed  for  the  purpose  daring  the  pre- 
vious fiscal  year.  Dredging  has  been  done  at  Post-Office  Bar,  Willam- 
ett<^  Eiver,  at  the  mouth  of  tliis  river,  and  at  Pillow  Sock,  Snag  Island, 
and  Tongue  Point,  in  the  Columbia  Piver,  a  total  of  391,000  cubic  yards 
of  material  being  removed  at  these  places. 

The  oflicer  in  charge  estimates  that  the  sum  of  $166,130  can  be  profit- 
ably expended  on  this  improvement  in  the  year  ending  June  SO,  1896L 
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July  1,  1893,  balance  unexpended $42, 827. 42 

Oane  30,  1894,  amount  expended  during  fiscal  year 38,  073. 29 

July  1 ,  1894,  balance  unexpended , 4,  754. 13 

July  1,  1894,  outstanding  liabilities 28. 80 

July  1,  1894,  balance  available 4,  725. 33 

Amount  appropriated  by  act  of  August  17,  1894 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 54,725.  33 

{Amount  (estimated)  required  for  completion  of  existing  project 166, 130.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  166,  130. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  V  4.) 

5.  Willamette  River  above  Portland,  Oreg. — At  the  time  of  the  adop- 
tion of  the  i)resent  project,  in  1878,  the  mouth  of  the  Yamhill  River,  40 
miles  above  Portland,  was  the  head  of  low-water  navigation,  with  a 
draft  of  2 J  feet.     Above  this  point  the  controlling  depth  was  but  1  foot 

The  project  of  1878  contemplates  the  improvement  of  the  river 
by  the  removal  of  obstructions  and  the  construction  of  dikes  to 
contract  the  waterway  at  shoal  places,  so  as  to  secnre  a  navigable 
channel  for  light  draft  boats  from  Portland  to  Eugene,  a  distance 
of  1  (i2  railes.  This  project  was  extended  in  1892  to  include  the  removal 
of  obstructions  in  the  Yamhill  River  from  its  mouth  to  McMinnville, 
and  an  allotment  of  $3,100  for  this  ])urpose  was  included  in  the  appro- 
priation of  that  year  for  improving  the  upper  Wilhimette  River. 

The  amount  expended  on  this  project  to  the  close  of  the  fiscal  year 
ending  June  30, 1893,  was  $134,703.21,  of  which  $1,526.22  was  for  remov- 
ing obstructi(ms  in  Yamhill  River. 

During  the  past  year  snag«»ing  operations  have  been  continued  from 
Portland  to  Eugene,  on  the  Willamette  River,  and  to  McMinnville,  on 
the  Yamhill,  and  dikes  have  been  built  at  Luckiamute  Bar  and  at 
Matheueys  Bar,  on  the  Willamette  River,  greatly  improving  the  nav- 
igation at  these  points. 

July  1,  1803.  balance  unexpended $18,  951. 65 

Juue  30,  1894,  amount  expended  during  fiscal  year 15,  525.40 

July  1,  1894,  balance  unexpended 3,  426.  25 

July  1,  18JU,  outstanding  liabilities 150.22 

July  1.  1894,  balance  available 3,276.03 

Amount  appropriated  by  act  of  August  17,  1894 23,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 26,276.03 

i  Amounttliatcanbeprofitably  expended  in  fiscalyearending  June30, 1896    37,  000.00 
•  Submitted  in  compliance  Avitli  requirements  oi'  sections  2  of  river  and 
I      harbor  acts  of  18(>()  and  1807  ami  ot*  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  Y  o.) 

•  ft,  CoicUtz  Rirer,  Washinr/ton. — Prior  to  the  adoption  of  the  project 
for  improving  this  river  in  1882,  the  ruling  low-water  depth  to  Toledo, 
30  miles  above  the  month,  was  14  inches. 

The  project  contemplated  the  removal  of  sand  bars  and  other  obstruc- 
tions, sucli  as  rocks,  snags,  and  overhanging  trees,  to  a  point  50  miles 
from  the  month  at  a  cost  of  $5,000  for  the  first  year  and  an  annual 
expenditure  of  $2,000  for  maintenance  thereafter.  In  pursuance  of  this 
project  work  has  been  done  up  to  Toledo,  to  which  point  a  low-water 

Eisa  94 27 
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depth  of  30  inches  has  been  secured,  and  the  usaal  season  of  naviga- 
tion has  been  increased  by  one  mouth. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1803,  was  $10,7l!7.24. 

Work  during  tbe  current  liscal  year  has  been  confined  to  the  mainte- 
nance of  navigation  by  the  removal  of  obstructions  below  Toledo,  the 
amount  expended  for  this  purpose  being  $652.37. 

The  oflScer  in  charge  estimates  that  $3,000  can  be  profitably  expended 
on  this  work  in  the  fiscal  year  1896. 

July  1,  1893,  balance  uiirxpemled $2,272.76 

Juno  30,  1894,  amount  expentli-il  during  fiscal  year 652.37 

July  1,  1J^94,  balance  unexpended 1, 620. 39 

Amount  appropriated  by  act  of  August  17,  1894 3.  OOU.  00 

Amount  available  for  fiscal  year  euding  Juno  30,  1895 4, 620. 39 

J  Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  Jnne30,1896      3,  COO.  GO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  ot' 1861)  and  18t>7  and  of  sundry  civil  act  of  March  3,  18^. 

(See  Appendix  V  V  6.) 

7.  Youngs  and  Klasknine  rivers,  Oregon, — The  improvement  of  these 
rivers  was  siifliciently  advanced  in  1891  to  fi;ive  a  channel  depth  at 
hifrh  tide  of  7  feet  from  the  month  of  Yonngs  River  to  the  cut-off  7 
miles  above,  and  via  tliis  liver  to  Kamm's  wharf  on  the  Klaskaine 
River,  the  total  lenp^th  of  the  improvement  being  9  miles. 
The  amonnt  expended  on  this  improvement  to  June  30,  1894,  is 
,222.47.    No  furtlier  appropriation  is  recommended. 


July  1,  1893,  balance  uncxpeud<'d  $393.21 

Juno  30,  1894 ,  amount  cxi)ended  during  liscal  year 15. 68 

July  1,  IS.M.  balance  nm'X]H'n<lo(l 377.53 

(Sec  Appendix  V'  V  7.) 

^,  (taiighifj  wntf'rs  of  Colnmhia  Rirer^  Oregon  and  Washington. — The 
object  of  this  pinj^^iiifi:  is  to  obtain  data  for  nse  in  connection  with  the 
iinprovoment  of  the  river  and  to  snpply  information  to  persons  inter- 
este<l  i:i  its  navi*rjitioii. 

The  total  amonnt  approj)riated  for  this  work  ($5,000)  had  been 
practically  exhausted  at  the  close  of  the  liscal  year  ending  June  30, 
1S1)3,  and  during  the  current  year  but  one  gauge,  that  at  Astoria,  has 
been  in  operation,  the  expenses  being  ])aid  from  the  appropriation  f>r 
improving  the  mouth  of  the  Columbia  liiver,  with  which  work  it  is 
intimatelv  connected. 

An  estimate  of  $1,000  for  continuing  this  work  is  submitted  by  the 
officer  in  charge. 

July  1,  1S!):>.  balauco  unexpended $6.  .32 

Jiuu;  r»0,  1891,  amonnt  exixuwled  during  liscal  year G.  32 

Amount  a]»i>:'o}»riated  by  act  of  August  17,  1894 1,(KX).  00 

Amonnt  tliat  ean  bo  ]>rofitably  ox])en<lcd  in  fiscal  year  ending  Juno  30, 189(5      1, 000. 00 
Snlnnitted  in  compliauc^u  witli  refpuremi'nts  of  soctiuns  *J  of  river  and 
liarbor  acts  of  18*56  and  1867  an«l  of  sundry  civil  act  of  March  3, 18SJ3, 

(Sec  Appendix  V  V  8.) 

9.  Urdinindion  andplan^  by  Board  of  Engineers^  for  overcoming  ohstruc- 
lions  to  navigation  in  Columbia  River  between  Three  Mile  Rapids  and 
Gelilo  Falls^  Oregon  and  Washington,  in  compliance  with  river  and  har- 
bor act  approved  July  13^  lti92. — The  river  and  harbor  act  Approved 
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July  13,  1892,  authorized  the  President  to  appoint  a  Board  of  Enjji- 
Jieers,  to  consist  of  seven  members,  three  of  them  to  be  civilians,  to 
tlioron|2:hly  examine  the  obstructions  to  navigation  in  the  Columbia 
Kiverfrom  its  navip:s4l)le  waters  below  Three  Mile  Ilai)id8  to  its  navi- 
g'able  waters  above  Celilo  Falls,  and  to  report  such  plan,  with  estimates 
5>f  cost,  "  for  overcoming  or  removing  said  obstructions  as  in  their  opin- 
ion is  most  feasible  and  best  adapted  to  the  necessities  of  commerce, 
tofxetlier  with  a  statement  as  to  the  usefulness  of  such  improvement  to 
'^Jiv'igation,  its  relation  and  value  to  commerce,  and  tlie  most  desirable 
^ocittion  therefor,  the  cost  of  constructi<m  aiul  of  the  right  of  way, 
'pc^liiding  the  necessary  land  therefor,  being  considered."    The  sum  of 
*^O^000  was  appropriated  to  defray  the  cost  of  the  examination  and 
^bo  expenses  ot  the  Board. 

-^  ^^y  direction  of  the  President,  Col.  George  II.  Mendell,  Lieut.  Col. 
^J^5xrles  E.  Suter,  Lieut.  Col.  William  II.  King,  and  MaJ.  Charles  J. 
•^^l^n.  Corps  of  Engineers,  and  Messrs.  William  K.  Ilutton,  E.  Porter 
^^*^ zander,  and  Virgil  (t.  Bogue,  civil  engineers,  were  appointed  to 
5^^^  ^titute  this  Board  by  orders  from  the  War  Department  dated  July 
t'^>  18D2.  The  report  of  the  Board  was  rendered  under  date  of  April 
^•--^     1803. 


^^  ,^'lic  overcoming  of  the  113  miles  of  obstructions  above  Dalles  City, 

^V^'^   mih's  from  the  mouth,  will,  with  the  completion  of  the  canal  at  the 

j^^^^^cades,  oi)eii  up  through  navigation  to  the  Upper  Columbia  liiver 

^  ^^T  to  the  Snake  Kiver.     Three  constructions  to  effect  the  object 

^*^1red  at  this  ])oint  have  been  considered :  (a)  A  portage  railway,  esti- 

*^  ted  to  cost  8454,300,  if  constructed  with  h  view  to  minimum  exi)endi- 

'^,  or  8082,301  if  constructed  with  a  view  to  subsequent  utilization 

_    c:*onstrncting  a  boat  railway;  (b)  a  boat  railway,  estimated  to  cost 

j^^  ^264,407,  or  if  constructed  first  as  a  portage  railway  available  for 

^    ^  ^nediate  use  and  then  enlarged  to  a  boat  railway,  $2,517,003;  a. id  (c) 

^^^nal,  estimated  to  cost  not  over  $4,000,000. 
1^^  ^llie  Board  reports  that  the  obstructions  to  navigation  in  the  Colum- 
^  ^X.  River  from  the  navigable  waters  below  Three  Mile  Kapids  to  the 
^^^Vigable  waters  above  Celilo  Falls  can  be  overcome  in  the  most  feasi- 
^^*",  speedy,  and  economical  manner,  and  in  that  best  adapted  to  tli6 
sent  D€fCessities  of  commerce  and  to  its  future  development,  by  the 
istniction  of  a  portage  railway  at  an  estimated  cost  of  $454,390,  and 
onimends  that  further  development  of  commerce  demanding  greater 
1^*  ^^ilities  than  could  be  thereby  afforded  be  provided  for,  when  required, 

^^    the  construction  of  a  canal. 
^>w    *3rhe  report  was  transmitted  to  Congress  and  printed  in  Senate  Ex. 
y^    ^^c.  No.  7,  Fifty-third  Congress,  first  session.     A  copy  is  .submitted 
^^  ^ewith  as  Appendix  V  V  0. 

>v  AM  INA  TI  ONS,     SURVEYS,     AND    C  ONTI  N  G  KNC  I  ES    OF 

RIVERS    AND    HARBORS. 

For  examinations,  surveys,  and  contingencies  of  rivers  and  harbors 
^i  approprnition  of  $150,(K)0  should  be  made,  as  follows: 

Vor  exafoinations,  surveys,  and  contin^^encics,  and  for  incidcfntal  repairs  for  rivers 

^'fl  harl»ors,  for  wliicli   there  ini\y  he  no  special   appropriation;  for  ex]>cn8e3  con- 

^^i;t«d  with  the  inspection  of  brid^jjes  reported  as  obstructions  to  navi<jjation,  the 

^rvico  of  notice  required  in  such  cases,  and  the  location  of  harbor  lines  as  required 

^ythe  act  of  Sopteiubijr  19,  1890;  and  for  expenses  connt*cte«l  with  the  examin.ition.s 

'^^id  reports  b;.  officers  of  the  Corps  of  En;?incers  and  by  boards  of  engineers,  upon 

plans  for  brid;ufes  authorized  by  law  to  be  constructed,  and  upon  bridge  bills,  reports 

"^u  which  may  be  called  for  by  Congress,  $150,000. 


^ 
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SUPERVISION    OF    THE    HARBOR    OF    NEW    YORK. 

Tlie  office  of  Supervisor  of  the  Harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29,  1888,  entitled  "An  act  to  prevent 
obstructive  and  injurious  de])osits  within  the  uarbor  and  adjacent 
waters  of  New  York  City  by  dumping  or  otherwise,  and  to  punish  and 
prevent  such  offenses."  This  act  has  been  amended  by  section  3  of  the 
act  of  Au^rust  17,  1894,  entitled  ''An  act  making  appropriations  for 
the  constru(ition,  repair,  and  ])reservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  by  which  amendment  the 
functions  and  powers  of  the  officer  have  been  greatly  enlarged.  Addi- 
tional duties  are  also  conferred  on  the  supervisor  by  section  2  of  the 
last-named  act. 

Under  the  i)ro*visions  of  section  6  of  the  act  of  June  29, 1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by  the 
act,  under  the  direction  of  the  Secretary  of  War.  On  May  23,  1889,  , 
the  Secretary  of  War  directed  that  all  communications  in  connection 
with  these  duties  should  be  addressed  to  him  through  thl9  office,  and 
on  February  1,  ISOO,  lie  further  directed  that  the  powers  conferred  upon 
him  by  the  act  should  be  exercised  through  the  Chief  of  Engineers. 

At  the  be;::innin^"  of  the  tiscal  year  Cai)t.  Frederick  Rodgers,  U.  S. 
Navy,  was  supervisor  of  the  harbor,  and  continued  as  such  until  Octo- 
ber 2,  1893,  when  he  was  relieved  by  Lieut.  Commander  Daniel  Dele- 
hanty,  U.  S.  Navy,  who  has  since  discharged  the  duties  of  the  oftiee. 

The  report  of  Lieut.  Commander  Delehanty,  describing  the  operations 
in  his  charge  for  the  fiscal  vear  ending  June  30,  1894,  is  submitted  as 
Appendix  W  W. 

J'Jsti mates  for  the  fiscal  year  ending  June  30^  1896. — The  estimate  of 
funds  recpiired  for  this  service  for  the  iiacal  year  ending  June  30,  1896, 
is  giveu  in  the  above  mentioned  report,  as  follows: 

For  pay  of  iiks]  Hectors.  (lr])uty  in.spoetors,  oflioo  forco,  und  expenses  of  office..  $20, 000 

For  ))ay  of  <rt»w  and  niaintouaiico of  Rteanier  Ximrod 10, 000 

For  pay  of  crew  aii<l  mainteiiaiico  of  steauuT  Argus 10,000 

For  pay  of  crew  and  inaintenancoof  one  steam  tug  to  be  purchased  or  con- 

8tructe<l 12,000 

P'or  til*'  ])nrc]ias(j  or  (ronstruction  of  one  steam  tn^ 45,000 

For  ]iav  of  <'rew  and  maintenance  of  one  steam  tug  to  be  purchased  or  con- 
structed    12,000 

Total 109,000 

MISSISSIPPI    KIVER    COMMISSION. 

The  Mississij)j)i  River  Conmussion,  eonstituted  by  act  of  Congress  of 
.Inne  US,  1S7*.>,  is  in  eliar<;e  of  the  improvement  of  Mississippi  River 
l)etwe(Mi  the  month  of  Ohio  River  and  the  Head  of  the  Passes  and  of 
snrveys  of  the  entire  river. 

The  commissioners  (hiring:  the  past  fiscal  year  were:  Col.  C.  B.  Ckim- 
stoek,  Corps  of  Kn]Liin<'ers,  ])resident;  Lieut.  Col.  (^larles  B.  Suter, 
Corps  of  l^njL^ineers;  Mnj.  <).  11.  Krnst,  (Vn'ps  of  £|D^eers  (to  January 
S,  1804),  jhmI  Lieut.  Col.  Am«  s  Stiekn(\v,  Corps  of  Bngifleers  (from  Jan- 
uary •50,  LS1>4);  Henry  L.  Whitiny:,  assistant,  U.  S.  Coast  and  Geodetic 
Survey;  1>.  >I.  ILirrod;  l\(d)ert  S.  Taylor,  und  Henry  P^lad. 

The  reiKH't  of  th<*  commission  upon  the  operations  under  its  chgare 
during  tlie  fiscal  vear  ending  June  .!{0,  1804,  is  submitted  as  Apj^endix 
XX. 
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Estimates  for  the  fiscal  year  ending  June  30^  1896, —  The  following 
estimates  of  funds  required  for  carryinj^  on  tbe  works  under  its  charge 
for  the  year  ending  June  30,  189G,  are  submitted  by  the  commission: 

For  iraprovine  Mississippi  Kiver  from  Head  of  the  Passes  to  the  mouth 
of  thoOhioKiver,  incliulmg  salaries,  clerical,  office,  traveling,  aud  mis- 
cellaneous expenses  of  the  Mississippi  River  Commission $2,  665,  000 

For  improving  harbors  at: 

New  Madrid,  Mo : 75, 000 

Memphis,  Tenn 100,000 

Greenville,  Miss 200,000 

Natchez,  Miss.,  aud  Vidalia,  La 300,000 

New  Orleans,  La 300, 000 

For  improvement  at  hea«l  of  Atchafalaya  and  mouth  of  Red  River,  Louis- 
iana          350,000 

Total 3,990,000 

MISSOURI    RIVER    COMMISSION. 

The  Missouri  River  Commission,  constituted  by  act  of  Congress  of 
July  5,  1884,  is  in  charge  of  the  improvement  and  surveys  of  the  Mis- 
souri River,  below  Sioux  City,  Iowa. 

Thecommissioners  during  the  past  fiscal  year  were:  Lieut.  Col.  Charles 
R.  Suter,  Corps  of  Engineers,  ])resident;  Maj.  A.  Mackenzie,  Corps  of 
Engineers;  Maj.  C).  H.  Ernst,  Corps  of  Engineers  (to  January  8,  1894), 
and  Maj.  Charles  J.  Allen,  Cor])s  of  Engineers  (from  January  t^O,  1894); 
G.  C.  liroadhead,  and  K.  S.  Berlin. 

The  report  of  the  commission  upon  the  operations  under  its  charge 
for  the  fiscal  year  ending  June  30,  1894,  is  submitted  jis  Appendix  Y  Y, 

Estimates  for  the  fiscal  year  ending  June  30^  1896, — The  following  esti- 
mates of  funds  required  for  carrying  on  the  works  under  its  charge  for 
the  year  ending  June  30,  1890,  are  submitted  by  the  commission: 

For  oftictMiinl  t ravelin «i^  expenses,  and  salarias  of  commission $20,000 

Surveys,  gau;;e8,  physical  data,  and  publications 30,  000 

Operatiu;^  ^uaj;  l)oat 35, 000 

Systematic  improvement  in  first  reach 665, 000 

Total 750,  000 

CALIFORNIA    Dl^BRIS    COMMISSION. 

Act  of  Congress  approved  March  1, 1893,  provided  for  the  establish- 
ment of  the  California  Debris  Commission,  to  consist  of  3  officers  of 
the  Corps  of  Engineers,  appointed  by  the  President,  with  the  con- 
currence of  the  Senate,  whose  functions  relate  to  hydraulic  raining  in 
the  territory  drained  by  the  Sacramento  and  San  Joaquin  river  systems 
in  California.  The  Commission  is  empowered  and  required  to  adopt 
plans  for  improving  the  navigation  of  the  rivers  in  the  systems  men- 
tioned, to  project  and  construc^t  works  for  impounding  detritus  and 
preventing  the  deterioration  of  the  rivers  from  the  deposit  of  hydraulic- 
mining  and  other  debris,  and  to  devise  means  and  issue  permits  for 
resuming  and  carrying  on  hydraulic-mining  operations  under  condi- 
tions that  will  not  injure  other  interests  in  the  State.  The  powers  of 
the  Commission,  methods  of  procedure,  etc.,  are  prescribed  in  the  act 
in  detail. 

The  Commissioners  appointed  by  the  President  IMay  3, 1893,  are  Col. 
G.  H.  Mendell,  Lieut.  Col.  W.  H.  II.  Benyaurd,  and  Maj.  W.  H.  Heuer, 
Corps  of  Engineers.     Lieut.  Cassius  E.  Gillette,  Corps  of  Engineers, 
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liaa  been  on  duty  under  orders  of  the  Commission  sinco  September  i 
1893. 

The  first  annual  report  of  the  Commission,  submitted  November  U 
1803,  and  transmitted  to  Congress  and  j)rinted  in  Hooso  Ex.  Doc  No.  1( 
Fifty-third  Congress,  second  session,  details  the  operations  of  th 
Commission  up  to  tliat  date.  A  copy  of  this  reiwrt  is  submitted  hen 
with  as  Ai)pendfx  Z  Z. 

February  15, 1894,  tlie  Commission  submitted  a  recommeudation  fo 
an  amendment  to  the  act  which  experience  with  its  actual  working 
showed  to  be  advisable.  This  communication  was  transmitted  toOoii 
gress  and  printed  in  House  Ex.  Doc.  No.  132,  Fifty-third  Gongresf 
se<*ond  session. 

The  report  of  th(i  Commission  for  the  current  year  will  bo  submittci 
when  received. 

II  Aim  on   LINES.  . 

The  existing  provisions  of  United  States  law  relating  to  the  estaL 
lishment  of  harbor  lines  are  contained  in  section  12  of  the  river  an 
harbor  act  approved  September  19,  1890,  as  follows: 

Skc.  1  \  That  section  12  of  the  river  and  harbor  act  of  August  11, 1888,  be  amende 
aud  rocnarted  so  as  to  read  as  follows: 

AVliero  it  i.i  niado  niauifest  to  the  »Sccrctnry  of  War  that  tho  estnblinhiiient  of  ba- 
bor  lines  is  essential  to  t\w  preservation  aud  proteetioii  of  harlwrs  he  luay,  and 
herci  y  uutliorized  to,  causo  8ueh  lined  to  be  establiithed  beyond  which  uo  pier 
whar\  es,  bulklieads,  or  other  works  shall  bo  extended  or  deposits  mode,  except  iind« 
sni  h  r('<;r.lati(>nH  as  may  1)o  preseribe^l  from  time  to  time  by  him;  and  auy  penci 
wlio  sliall  willfully  violate  tiie  provisions  of  this  nection,  or  nny  rule  or  re)(iilatin 
made  by  tho  »^cretary  of  War  in  pursuance  of  this  section,  shall  be  deemed  guilt 
of  a  misdemeanor,  and  on  eon  vict  ion  thereof  shall  be  punished  b^  a  fine  not  exceedin 
$l,GOl),  or  iiMprisonnient  not  exicedin^  one  year,  at  the  discretion  of  the  court,  ft 
each  otVense. 

Cases  whore  the  cslablishineiit  of  harbor  lines  at  particular  barboi 
lias  jn^peaied  to  be  e !;sential  to  their  preservation  and  protection  hav 
been  ('oiisidered  by  the  lo/al  engineer  oflicers  or  by  Boiudis  of  Engineer 
constituted  for  the  purpose,  and  reports  thereon  submitted,  with  map 
indicating  tho  lines  reconiniended  for  establishment  by  the  War  Dcpar I 
nient;  and  tlie  rei)orts  have  been  submitted  to  the  {Secretary  of  Wa 
with  the  reeomniendations  <;f  this  oflice.  Under  the  provisions  of  tfa 
law  and  in  this  manner  harbor  lines  have  l>een  estiiblished  by  the  Se< 
letaiy  durinji:  the  year  at  the  following  localities,  tho  correspondeuc 
and  re])orts  l)ein<>-  submitted  as  appendixes  to  this  report: 

Onrnporf  JIarhor,  Xcw  Yorl', — In  aceordaneo  with  reqnestfl  froi 
local  interests,  the  subject  of  harbor  lines  at  Greenport,  N.  Y.,  wa 
referred  to  tho  local  engineer,  Lieut.  Col.  Henry  M.  Robert,  Corps  < 
Kn^ineers,  for  consideration,  and  his  report  thereon  was  Bubmitte 
l)ec(Mnber  2.>,  1S1K5.  The  lines  recommended  by  him  wore  establishe 
by  the  Secretary  of  War  January  5,  1S04.     (See  A]>pendix  D  28.) 

Pu*cho<iue  Jiircr,  Xew  York. — At  the  instiince  of  local  interests  tL 
subJ<H*t  of  establisliinj;:  harbor  lines  in  Patchogue  liiver  was  referred  t 
the  local  ollicer,  Lieut.  Col.  Henry  M.  Uobeit,  Corps  of  £n^neer8,  ft 
consideration;  and  in  ])ursuance  of  his  recommendations  of  JanaVit 
10,  18t)l,  lines  at  this  locality  were  established  by  the  Becretaiyof  Wi 
January  17,  1804.     (See  Appendix  I)  21>.) 

Harlpm  Hircr^  New  York, — In  order  to  enable  proposed improvemenl 
to  bo  made,  representatives  ol  tho  Department  of  Public  Works  of  Ne 
Ycnk  City  on  July  11,  189:5,  applied  for  modification  of  the  harbor  liw 
north  of  One  hutidred  and  fifty-titth  street  on  the  west  bankof  Harlei 
Kiver  established  by  the  Secretary  of  War  October  18,  1890.    (Sc 
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Annual  Report  Chief  of  Engineers,  1891,  pp.  424  and  058.)  The  mat- 
ter was  referred  to  The  Board  of  Engineers  on  harbor  lines  for  New 
York  Harbor  and  adjacent  waters,  consisting  of  Col.  Henry  L.  Abbot, 
Col.  William  P.  Craighill,  Col.  C.  B.  Comstock,  Lieut.  Col.  Henry  M. 
Robert,  and  Lieut.  Col.  G.  L.  Gillespie,  Coipn of  Engineers, constituted 
by  Special  Orders,  No.  11,  Headquarters  (3orps  of  Engineers,  January 
30,  1889,  which  submitted  a  report  July  27,  181)3,  re(M)nimending  modi- 
fication of  the  harbor  lines  near  Washington  bridge.  The  modified 
lines,  as  recommended  by  the  Board,  were  approved  by  the  Secretary 
of  War  October  2, 1893.    (See  Appendix  E  14.) 

Westchester  CreeJCy  Neio  York, — Pursuant  to  request  of  local  interests 
the  matter  of  harbor  lines  along  Westchester  Creek,  Kew  York,  was 
referred  to  the]o<;nl  engineer,  Lieut.  Col.  (J.  L.  Gillespie, C^nps  of  Engi- 
neers, for  consideration.  His  report  thereon  wjis  submitted  June  23, 
1894,  and  the  lines  recommendetl  by  him  were  established  by  the  Sec- 
retary of  W;»r  June  29,  1891.     (See  Appendix  E  15.) 

Shretcsbitry  River^  near  Sea  Bright^  N.  J. — In  nccordance  with  a 
request  from  loi'al  navigation  interests  harbor  lines  at  this  locality 
were,  in  pursuance  of  rei)orts  of  the  local  officer,  Capt.  Thos.  L.  Casey, 
Cori^sof  Engineers,  and  the  Division  Engineer,  Col.  Henry  L.  Abbot, 
Corps  of  Engineers,  established  by  the  Secretary  of  War  February  5, 
1894.    (See  Appendix  F  17.) 

Delaware  River  at  Philadelphia^  Fa.,  and  Camden,  N",  J. — A  Board 
of  Engineers  on  harbor  lines  at  this  locality,  consisting  of  Col.  William 
P.  Craighill,  Col.  C.  B.  Comstock,  and  Maj.  C.  W.  Raymond,  Corps  of 
Engineers,  constituted  by  Special  Orders,  No.  20,  Headquarters  Corps 
of  Engineers,  February  25,  1889,  subuiitted  report  dated  December  30, 
1893.  re<*ommending  harbor  lines  in  extension  and  modification  of  lines 
heretofore  established;  the  lines  recommended  were  approved  by  the 
Secretary  of  War  January  5,  1894.    (See  Appendix  (r  1:5.) 

Ohio  Hirer  bettceen  the  upper  end  of  Martins  Ferry  and  the  lower  end 
of  the  city  of  Bellah^Cj  Ohio. — A  Board  of  Engineers  on  harbor  lines 
at  this  locality,  consisting  of  Lieut.  Col.  Amos  Stickney,  Maj.  I).  W. 
Lockwcod,  aiul  Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  consti- 
tuted by  Special  Orders,  No.  32,  Headquarters  Corps  of  Engineers, 
May  22,  1891,  submitted  re]K)rt  dated  June  l/>,  1894.  The  lines  reconi- 
inended  were  ai)proved  by  the  Secretary  of  War  June  21,  18I>4.  (See 
Appendix  I)  1)  10.) 

ilinHonri  Hirer  at  Kansas  City,  Kans.^  and  Kansas  City,  Mo. — In 
accordar»ce  with  requests  from  the  authorities  of  the  States  of  Kansas 
iii:d  Missouri  the  consideraticm  of  the  subject  of  harbor  liiu^sat  Kansas 
City  was  jissigned  to  the  Missonri  Kiver  Commission.  After  full  inves- 
tigation of  tlie  matter  and  a  public  hearing  of  the  ])arties  concerned, 
the  views  of  the  Commission  were  end)odied  in  a  reiunt  of  Septend)er 
14,  1893,  and  the  lines  recommended  were  approved  by  the  Secretary 
of  War  1  )ecember  9,  1 893.  The  reiM^rts  and  corresiM>ndence  are  sub- 
mitted with  the  annual  report  of  the  Missouri  liiver  Commission  in 
Appendix  Y  Y. 

^0<tSnperior  Bay,  Wisconsin. — Modification  of  the  liarborlinesestablished 
in  SuiKiiior  Bay  September  8,  1890  (see  Annual  Keport,  (-hief  of  Engi- 
neers, 1891,  pp.420  and  2,515).  was  requested  by  the  city  authorities  in 
March,  1894.  The  changes  proposed  were  reconunended  by  tin*  local 
engineer,  Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  and  the  Division. 
Engineer,  Col.  O.M.Poe,  Corps  of  Engineers,  and  were  aj^iuovedby  the 
Secretary  of  War  March  21,  1894.    (See  Appendix  II 11.) 
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Oconto  Harbor  J  Wisconsin. — Ilarbor  lines  for  this  locality  were  estab- 
lished by  tbe  Secretary  of  War  June  23, 1893  (see  Annual  Keport  Chief  of 
Engineers,  1893,pp.4G2  and  2,7S4).  In  laying  down  these  lines  on  the 
ground,  the  local  ofllicer,  !Maj.  James  F.  Gregory,  Corps  of  Engineers, 
found  that  lines  slightly  diverging  from  them  would  approximate  more 
nearly  to  the  natural  bank  and  be  in  every  way  better,  and  he  aeeoi*d- 
ingly  recommended  a  modification  of  the  approved  Hues.  Modified 
lines  were  established  by  the  Secretary  of  War  October  2,  18Ji3.  (See 
Appendix  J  J  2.").) 

iSt,  Joseph  Harbor,  Michigan. — A  harbor  line  for  a  portion  of  St. 
Joseph  Ilarbor  was  recommended  by  the  local  officer,  Lieut.  Col.  G.  J. 
Lydecker,  Cor])s  of  Engineers,  June  1,  1894,  in  a  report  on  an  applica- 
tion for  ])ermission  to  construct  a  wharf.  The  line  was  approved  by 
the  Secretary  of  War  June  8,  1894.     (See  A])])endix  L  L  27.) 

JS'iatjara  River  at  Squaic  Island,  Xcic  York. — A  Board  of  Engineers, 
consisting  of  Cols.  Henry  L.  Abbot  and  Cyrus  B.  Comstock  and  Capt. 
Dan  C.  Kinjxman,  Corps  of  Engineers,  constituted  by  Si)ecia]  Orders, 
!No.  27,  lleadciuarters.  Corps  of  Engineers,  May  29,  18i*4,  to  consider 
and  rei)ort  \x\nn\  an  application  for  ])ermission  to  build  docks  at  this 
locality,  submitted  a  rei)ort  dated  July  10,  1894,  recommending  the 
establishment  oi*  harborlinesatSquaw  Island.  The  lines  wereapproved 
by  the  Secretary  of  War  July  23,  1894.     (See  Appendix  O  O  lU.) 

San  Francisco  Hay  and  Oakland  Harbor,  California. — A  Board  of 
Engineers  on  harlun*  lines  for  San  Francisco  Harbor  and  adjacent 
waters,  consisting  of  Col.  G.  11.  Mendell,  Lieut.  Col.  W.  H.  H.  Ben- 
yaurd,  and  Maj.  W.  11.  lleuer,  Corps  of  Engineers,  constituted  by 
Special  Orders,  No.  Til,  Headquarters  Corps  of  Engineers,  October  11, 
188b,  submitted  the  following  reports: 

a.  On  October  ;»,  1S9.'>,  the  r>oard  recommended  harbor  lines  for  the 
eastern  shore  of  San  Francisco  Bay,  from  Point  San  Pablo  southward 
in  front  of  Oakland  and  Alameda;  the  lines  were  approved  by  the  Sec* 
retary  of  War  October  11,  1S9.S.     (See  Appendix  R  K  2.) 

b.  On  September  20,  189.S,  thc^.  r>oard  recommended  harbor  lines  for 
the  estuarv  of  Oakland  Ilarbor;  ai)proved  by  the  Secretary  of  War 
September  29,  IS[K\,     (See  Appendix  U  K  3.) 

S'^a2)a  liircr  at  Xapa,  (dl, — In  pursuance  of  a  request  from  local 
interests  the  consideration  of  harbor  lines  at  Napa  was  assigned  to  a 
Board  of  Engineers,  consisting  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Miy. 
W.  H.  Heuer,  and  Li(»ut.  Charles  L.  Potter,  Cordis  of  Engineers,  con- 
stituted by  Special  Orders,  No.  2S,  nead<iuartcrs  Cori)s  of  Engineers, 
July  14,  ISIKL  The  Board  submitted  report  C)ctober  o,  1893,  and  the 
lines  recommended  were  a])])roved  by  the  Secretary  of  War  October 
IS,  1S9;^.     (See  Api)endix  S  S  7.) 

Ercrvtt  Ilarbor,  Washi n (/ton.— At  th^  request  of  local  interests  harbor 
lin(\s  wen*,  as  recommended  in  re])ort  of  October  10,  1893,  by  the  local 
engineer  olliiter,  Cai)t.  Thomas  W.  Symons,  Corps  of  Engineers,  estab- 
lished at  r^verett  by  the  Secretary  of  War  November  28,  1893.  (See 
Appendix  U  V  19.)  ^^ 

HKIlXiINt;    NAVKJAHLK   WATERS   OF   THE    UNITED   STATES. 

Plans  and  locations  of  the  following;  bridges,  proposed  to  be  erected 
under  the  a4ithority  of  special  acts  of  Congress,  have  been  examined 
with  a  view  to  ])rotection  of  the  interests  of  navigation,  and  have 
been  approved  by  the  Secretary  of  War,  as  provided  by  the  acts;  and 
the  local  engineer  olUcershave  been  furnished  with  copies  of  the  instni- 
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ments  of  approval  and  drawings  showing  plans  and  locations,  and 
charged  with  the  supervision  of  the  construction  of  the  bridges  so  far 
as  necessary  to  see  that  they  are  built  in  accordance  with  the  approved 
plans: 

7.  Bridge  of  the  Little  Roelc  Bridge  and  Terminal  Railway  Company 
across  Arkansas  River  at  Little  Rock^  Ark. — The  construction  of  this 
bridge  was  authorized  by  act  of  March  2, 1891,  amended  by  act  of  Feb- 
ruary 11, 1893.  Plans  and  location  were  submitted  by  the  company 
November  10,1893;  a])proved  by  the  Secretary  of  War  December  7, 
1893;  copy  sent  to  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers,  Decem- 
ber 22, 1893. 

^.  Bridge  of  the  St.  Lawrence  Railway  Company  across  St.  Lawrence 
River  at  Morristown^  K.  Y. — The  construction  of  this  bridge  wjis 
authorized  by  act  of  February  9, 1893.  Plans  and  location  w  ere  sub- 
mitted by  the  company  January  18,  1894;  approved  by  the  Secretary 
of  War  February  0,  1894;  copy  sent  to  Capt.  S.  S.  Leach,  Corps  of 
Engineers,  February  8, 1894. 

3.  Bridge  of  the  South  St.  Paul  Belt  Railroad  Company  across  Mis- 
sissippi River  at  South  St.  Faulj  Minn. — The  construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  April  26, 1890*, 
amended  by  acts  of  February  24, 1891,  February  15, 1892,  and  February 
15, 1893.  Plans  and  location  were  submitted  by  tlie  company  Decem- 
ber 7, 1893,  and  modified ])lans  January  10, 1894;  approved  by  the  Sec- 
retary of  War  Febiuary  7, 1894;  copy  sent  to  Maj.  A.  Mackenzie,  Corps 
of  Engineers,  February  19, 1894. 

4.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railroad  Company 
across  Calumet  River  at  South  Chicago,  III. — The  reconstruction  of  this 
bridge  was  authorized  by  act  of  March  3,  1893.  Plans  and  location 
were  submitted  by  the  company  December  23, 1893,  and  modified  plans 
January  2(),  1894;  approved  by  the  Secretary  of  War  March  1,  1894; 
copy  sent  to  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  March  14, 1894. 

.->.  Bridge  of  the  Montgomery  Bridge  Company  across  Alabama  River 
near  Montgomery,  Ala. — The  construction  of  this  bridge  was  author- 
ized by  act  of  Congress  approved  March  1,  1893.  Plans  were  submit- 
ted February  8,  1894,  and  modified  plans  February  23,  1894;  a])proved 
by  the  Secretary  of  War  March  27,  1894;  copy  sent  to  Maj.  F.  A. 
Mahan,  Corps  of  Engineers,  March  29,  1894. 

a.  Bridge  of  the  city  of  Red  Wing,  Minn.,  across  Mississippi  River. — 
The  construction  of  this  bridge  was  authorized  by  act  of  Congress  May 
12,  1894.  Plans  and  location  were  submitted  ^lay  28,  1894;  approved 
by  the  Secretary  of  War  June  IG,  1894;  copy  sent  to  Maj.  A.  Macken- 
zie, Corps  of  P^ngiHcers,  June  19,  1894. 

r.  Bridge  of  the  East  Liverpool  Bridge  Company  across  Ohio  River  at 
East  Liverjwol,  Ohio. — Plans  and  location,  under  the  provisions  of  acts 
of  Congress  of  December  17,  1872,  and  February  14,  1883,  were  sub- 
mitted May  11,  1S!U. 

These  plans  wore  referred  to  a  Board  of  Officers  of  the  Corps  of  Engi- 
neers as  reiiuircd  by  section  4  of  the  act  of  February  14,  1883,  and  it 
was  recommended  by  tlie  Board  in  its  report  of  June  5,  1894,  that  the 
channel  span  be  increased  to  G50  feet  in  the  clear  instead  of  500  feet  as 
proiK)sed. 

Modified  plans  were  submitted  by  tlie  comi)any  July  2,  1894; 
ai)proved  by  tlie  Secretary  of  War  July  2,  1894;  copy  sent  to  Lieut. 
Col.  Amo>^  Stickney,  Corps  of  Engineers,  July  5,  1894. 

f^.  Bridge  of  the  Yankton  Bridge  Company  across  Missouri  River  at 
Yankton  J  S.  Dak. — The  construction  of  this  bridge  was  authorized  by 
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act  of  Congress  approved  June  22, 1892,  amended  by  act  of  May  28, 
1894.  Plans  and  loi^ation  were  received  July  23, 1894;  approved  by 
the  Secretary  of  War  August  3,  1894;  copy  sent  to  Capt.  H.  P. 
Hodges,  Corps  of  Engineers,  August  7, 1894. 

!).  Bridge  of  the  city  of  Pittshnrg^  Pa,j  across  the  Monongahela  Riverj 
at  fSonth  Twenty  second  street — The  construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  May  7,  1804.  Plans  and 
location  Mere  submitted  May  29, 1894,  and  modified  plans  Augast  3, 
1894;  approved  by  the  Secretary  of  War  August  21, 1894;  copy  seui 
to  Capt.  11.  L.  Iloxie,  Corps  of  Engineers,  August  23, 1894. 

10.  Bridge  of  the  ^yHmington  and  Weldon  Bailroad  Company  aeroaa 
Contentnia  Creek^  near  Griftoit^  N.  C. — The  construction  of  this  bridge 
was  authorized  l)y  act  of  August  23,1894.  Plans  and  locution  were 
submitted  by  the  company  through  the  local  engineer  officer  Aagust 
27,  1894;  ap]>roved  by  the  Secretary  of  War  August  29, 1894;  copy 
sent  to  Maj.  W.  S.  Stanton,  Corps  of  Engineers,  August  30, 1894. 

Under  the  provisions  of  section  7  of  river  and  harbor  act  approved 
September  19,  1890,  amended  by  section  3  of  river  and  harbor  act 
api)rove(l  July  13,  1802,  bridges  may  be  built  over  navigable  watera 
entirely  within  the  limits  of  any  State,  under  the  authority  of  legisla- 
tive enactment  of  such  State,  when  the  plans  and  locations  of  the 
structures  are  approved  by  the  Secretary  of  War.  Plans  and  locations 
of  the  following  bridges  proposed  to  be  erected  under  these  provisions 
have  been  examined,  with  a  view  to  protection  of  the  interests  of  navi- 
gation, and  have  been  approved  by  the  Secretary  of  War;  and  the  local 
engineer  oflicers  have  been  furnished  with  copies  of  the  drawings  and 
instruments  of  approval,  and  charged  with  the  supervision  of  con- 
struction of  the  bri(l<;es  so  far  as  necessary  to  see  that  they  are  built 
in  accordance  with  the  approved  plans. 

7.  Bridge  of  the  city  of  Tacoma^  ^yash,y  across  the  ship  channel 
through  that  cify. — Plan  and  location  were  submitted  Jane  29,  1803; 
ni^inoved  by  the  Secretary  of  War  September  29, 1893 ;  copy  sent  to 
Capt.  T.  W.  Symons,  Corps  of  Engineers,  October  4, 1893. 

Upon  application  of  tbe  city,  October  30, 1893,  the  Secretary  of  War, 
Kovember  15,  1893,  authorized  certain  modification  of  the  sixKsified 
conditions  respeciting  the  location  of  piers. 

:J,  Bridge  of  Orange  County,  Tex,^  across  Cow  Bayou,  about  6  milee 
above  its  confluence  ivith  Sabine  Hirer. — Plans  and  location  of  this 
bridge  were  approved  by  the  Secretary  of  War,  July  C^  1893  (see 
Annual  IJeport  Chief  of  Engineers,  1893,  p.  470);  September  23,  ISiW, 
the  c(mnty  submitted  i)lans  for  a  bridge  of  difierent  tyi)e  from  and  in 
liru  of  that  originally  contemplated;  approved  by  the  Secretary  of 
A\'ar,  October  (J,  1893;  copy  of  instrument  sent  to  Miy.  A.  M.  Miller, 
Cori)S  of  Engineers,  October  10,  1893. 

:L  Bridge  of  the  ISarannah,  Florida  and  Western  Railway  Company 
across  llillsborough  Hirer  at  Tampa^  Fla, — Plans  and  location  were 
submitted  July  31,  1893;  a])proved  by  the  Secretary  of  War  Octi>ber 
1'3,  1893;  copy  sent  to  Lieut.  A.  M.  D'Armit,  Corps  of  Engineers,  Octo- 
ber 25, 1 803. 

-i.  Bridges  of  the  Mobile  and  Dauphin  Island  Railroad  and  Harbor 
Company  across  Dog  and  Fowl  rivers,  Alabama, — Plans  and  locatiou 
for  this  bridge  were  submitted  Sei)tember  23,  1893;  approved  by  the 
Secretary  of  War  November  3,  1893;  copy  sent  to  M^j.  A.  N.Danirell| 
Corps  of  Engineers,  November  0,  1893. 

5.  Bridge  of  Brasoria  County  Tex.,  across  San  Bernard  River  at 
Churchills  Ferry. — Plans  and  location  of  this  bridge  were  sabolittod 
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tember  11,  1893;  approved  by  the  Secretary  of  War  November  7, 
;  cox)y  sent  to  Maj.  A.  M.  Miller,  Corps  of  Engineers,  November  8, 
.    The  bridge  has  been  completed  in  accordance  with  the  ai)proved 

^)S. 

•  Bridges  of  the  city  of  Chicago  at  Van  Bur  en  street  and  the  Metro- 
^ ^tan  West  Side  Elevated  Haihoad  Company  between  Jaekson  and  Van 
en  streets,  across  South  Branch  of  Chicago  River,  Chicago.  III. — 
^^^ns  and  locations  for  the  proposed  bridges  were  snbmitted  conjointly 
the  city  and  railroad  company  Jnly  26,  1893.     Protest  having  been 
^e  against  their  construction,  a  hearing  of  the  ])arties  interested 
s  held  before  the  local  oflficer,  Capt.  W.L.  IVfarsh all,  Corps  of  Engi- 
rs;  and  in  accordance  with  his  recommendations,  the  Secretary  of 
on  November  10,  1893,  authorized   the  reconstruction  of  the  city 
^Ige  at  Vsni   Bnren  street,  and  the  construction,  upon   removal  of 


*'*-^  struct  ions  caused  by  the  existing  Van  Bnren  street  bridge,  of  the 

*^^lroad  bridge  between  Jackson  and  Van  lUiren  streets.     Copy  of  the 

>roval  was  sent  to  Captain  Marshall  November  20, 1893. 

^^-Application  for  api)roval  of  a  slight  change  in  the  approved  location 

the  piers  of  the  railroad  bridge  was  made  by  the  railroad  company 

^>rch  17,  1894;  approved  by  the  Secretary  of  War  March  27,  1894; 

:^y  sent  to  Captain  Marshall  March  29,  1894. 

^.  Bridge  of  Knox    County,   Tenn,^  across   Holston   River  at  Boyds 

^^rry,  near  Knoxville, — Plans  for  this  bridge  were  ai)proved  by  the 

iretary  of  War  August  2,  1893  (sec  Annual  Keport  Chief  of  Eugi- 

jrs,  1893,  p.  470).     Application  for  modification  of  the  approved 

*^^^ns  was  submitted  by  the  bridge  commissioners  of  Knox  County 

^vember  18,  1893;  the  modification  was  approved  by  the  Secretary 

War  November  29,  1893;  c6\)y  sent  to  Capt.  John  Biddle,  Corps  of 

^^gineers,  December  2,  1893. 

^.  Bridge  of  the   Wisconsin  Central  Railroad   Company  across   Wolf 

^rerat  Gills  Landing,  Wisconsin. — Plans  and  location  were  submitted 

^vember  22,  1893,  for  the  construction  of  a  new  bridge  to  replace  thQ 

istiug  one  at  this  j>oint;  approve<l  by  the  Secretary  of  War  Decern- 

r  7,  1893;  coi)y  sent  to  Maj.  James  V.  Cregory,  Corps  of  Eugineers^ 

member  9,  1893. 

t).  Bridge  of  the  city  of  KauJcauna,  Wis.,  across  Fox  River  and  canal. 
i'lans  and  location  were  submitted  November  9,  1893;  approved  by 


^^e  Secretary  of  VV^ar  December  11,  1893;  copy  sent  to  Maj.  James  F. 
^  rigory,  Corps  of  Engineers,  December  13,  1893. 


Tlie  bridge  has  been  completed  in  accordance  with  the  approved 
X^lans. 

JO.  Bridge  of  the  city  of  Manistee,  Mich.,  across  Manistee  River  at 
'^ymith  street. — Plans  and  location  were  submitted  August  28,  1893,  and 
^pl>roved  by  tlie  Secretary  of  War  September  27,  1893. 

Application  lor  ai)provalof  a  slight  change  in  the  approved  locations 

of  the  piers  was  made  by  the  ]Mayor  January  0,  1894,  and  approved  by 

the  Secretary  of  War  January  18,  1894.     Copies  of  the  instruments  of 

Approval    were  sent  to   Maj.  William    Ludlow   and   Lieut.  Col.  C.  J. 

Lydecker,  Corps  of  Engineers,  September  29,  1893,  and  January  20, 

1894,  respectively. 

11.  Bridge  of  the  city  of  Dc  Pcre,  Wis.,  across  Fox  River  and  canal. — 
Plans  and  location  were  submitte<l  by  the  city  January  2, 1894,  for 
rebuilding  the  existing  structure  at  this  place;  approved  by  the  Sec- 
retary of  War  February  1,  1894;  copy  sent  to  Maj.  James  F.  Gregory, 
Corps  of  Engineers,  February  3,  1894. 

l:^.  Bridge  of  the  town  of  Hempstead,  Queens  County,  N.  Y.,  across 
Nortons  Creek. — Plans  and  location  were  submitted  January  23,  1894; 
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approved  by  the  Secretary  of  War  February  6, 1894 ;  copy  sent  to  Lieut. 
Col.  H.  M.  Eobert,  Corps  of  Engineers,  February  9,  1894.  The  bridge 
has  been  completed  iu  accordance  with  the  approved  plans. 

13.  Bridge  of  Brazoria  County^  Tea?.,  across  Brazos  River  at  Colum- 
bia.— Plans  and  location  of  this  bridge  were  received  January  20, 1894; 
approved  by  the  Secretary  of  War  February  12,  1894;  copy  sent  to 
Maj.  A.  M.  Miller,  Corps  of  Engineers,  February  14,  1894. 

14.  Bridge  of  the  Creighion  Bridge  Company  across  Allegheny  River  at 
Creighton^  Pa. — Plans  and  location  were  submitted  December  1, 1893, 
and  modified  plans  January  20,  1894 ;  approved  by  the  Se<;retary  of 
War  February  27,  1894;  copy  sent  to  Capt.  R.  L.  Hoxie,  Corj)S  of 
Engineers,  March  1,  1894. 

If).  Bridge  of  the  city  of  Houston^  Tex.j  across  Buffalo  Bayou. — Plans 
and  location  were  submitted  February  14,  1894;  approved  by  the  Sec- 
retary of  War  March  12, 1894;  copy  sent  to  Maj.  A.  M.  Miller,  Corps 
of  Engineers,  March  14, 1894. 

10.  Bridge  of  the  Sea  Shore  Road  Company  across  Youngs  Bay^  Ore- 
gon. — Plan  and  location  were  submitted  January  9,  1894;  approved  by 
the  Secretary  of  War  March  14,  1894;  copy  sent  to  Maj.  J.  C.  Post, 
Corps  of  Engineers,  March  17,  1894. 

17.  Bridge  of  the  Washington  and  Chesapeake  Beach  Raihcay  Com- 
pany across  Patuxent  River  at  Mouyit  Calvert^  Md. — Plan  and  location  of 
this  bridge  were  approved  by  the  Secretary  of  War  April  20, 1892.  (See 
Annual  Report,  Chief  of  Engineers,  1892,  ^).  405).  On  March  30,  1894, 
the  company  submitted  plans  providing  for  slight  modification  in  con- 
struction of  the  draw  and  center  pier;  a])proved  by  the  Secretary  of 
War  April  3, 1S94;  copy  sent  to  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers, April  4,  1894. 

iiV.  Bridge  of  Clarke  County^  Wasih.y  across  East  Fork  of  Lewis  River 
at  La  Center, — Plans  and  location  were  submitted  January  29,'  1894; 
ai)pr<)vc(l  by  the  Secretary  of  War  April  11,  1894;  copy  sent  to  Maj. 
J.  C.  Post,  Cori)S  of  En;»ineers,  April  12,  l<Si)4. 

UK  Bridge  of  the  Kensington  Rapid  Transit  Bridge  Company  a^rosft 
Allegheny  River  below  Tarcntnm^  Pa. —  Plans  and  location  were  submit- 
ted by  the  company  IMarch  28,  1894,  and  modified  plans  April  14,  1894; 
apj)roved  by  tiie  Secretary  of  War  A])ril  28,  1894;  copy  sent  to  Capt. 
l.i.  L.  Hoxic,  ('()ri)s  of  Engineers,  May  1,  1894. 

SO.  Bridge  of  the  Ahnapee  and  Western  Railway  Company  across  Stur- 
geon Bay,  Wisconsin. — Plans  and  locati<m  were  submitted  April  20, 
1894;  api)roved  by  the  Secretary  of  War  April  30,  1894;  copy  sent  to 
Maj.  J.  F.  (Ircgory,  Corps  of  Engineers,  June  2,  1894. 

i^I.  Bridge  (f  the  city  of  Boston.,  Mass,,  across  Chelsea  Creek  at  Chelsea 
street. — Plans  and  locaticm  for  rebuilding  the  existing  structure  at  this 
point  were  submitted  April  2,  1S94;  a])i)roved  by  the  Secretary  of  War 
May  7,  1891:  c()i>y  sent  to  Lieut.  (3ol.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, May  9,1894. 

J2:J,  Bridge  of  Pasaaic  and  Bergen  counties,  X.J.,  across  Passaic  River 
at  Pd.ssaic. —  rians  and  location  were  submitted  May  11,  1894,  and 
modifi(Ml  plans  May  21,  1894;  ai)proved  by  the  Secretary  of  War  May 
31, 1894;  co])y  sent  to  Capt.  Thomas  L.Casey,  Corps  of  Engineers,  June 
2,  1894. 

S:i.  Bridge  of  Northwestern  Elevated  Railroad  Company  across  Chi- 
cago River  e((si  of  Wells  street,  Chicago,  III. — Plans  and  locatnm  were 
submitted  Ai)ril  21,  1<S94,  and  moditied  i)lans  ^Liy  24,  1894;  approved 
by  the  Secretary  of  War  June  2,  1894;  copy  sent  to  Capt.  W.  L.  Mar- 
s!i;i]],  ('(.ii>s  of  En;::iiMTrs,  June  2,  1S94. 
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f.  Bridge  of  the   Silver  Springs,   Ocala  and  Gulf  Railroad  Company 
€^<^-9^088  Withla^oochee  River  at  Bunnellon,  FJa. — Plans  for  a  bridge  to 
J^^i>lace  the  existing  structure  were  submitted  June  2,  1894;  approved 
the  Secretary  of  War  June  14,  1894;  copy  sent  to  Maj.  T.  H.  Hand- 
Ty,  Corps  of  Engineers,  June  IG,  1894. 
-55.  Bridge  of  the  Port  Royal  and  Augusta  Railway  Company  across 
^^^rannah  River  near  Angvsta,  Qa, — Under  date  of  May  30,  1894,  plans 


^^^^re  submitted  for  the  erection  of  certain  structures  for  the  protection 
^^"    this  bridge  and  for  training  the  cliannel  through  the  draw  span; 
proved  by  the  Secretary  of  War  June  20,  1894;  copy  sent  to  Capt. 
-    M.  Carter,  Corps  of  Engineers,  June  22, 1894. 
-56".  Bridge  of  the  toicn  of  Kaukauna,  Wis,,  across  the  lock  of  the  Gov- 
'iment  Canal  at  Little  Chnte,  Wis. — Plans  and  location  were  submit- 
May  3,  1894;  api)roved  by  the  Secretary  of  War  June  22,  1894; 
y^y  sent  to  Maj.  James  F.  Gregory,  Corps  of  Engineers,  June  25, 1894. 
,^  -^7.  Bridge  of  the  city  of  Philadeljyhiu,  Pa.,  across  Pennypack  Creek,  at 
^::»rresdale  avemie, — Plans  and  location  were  submitted  June  13, 1894; 
^^ '•"^proved  by  the  Secretary  of  War  June  23,  1894;  copy  sent  to  Maj.  C. 
.  Raymond,  Corps  of  Engineers,  June  25,  1894. 

28.  Bridge  of  the  West  Norfolk  and  Port  Norfolk  Drawbridge  Company 

^ross   Western  Branch  of  JElizabeth  River,  bettveen  West  Norfolk  and 

V)rf  Norfolk,   Va. — Plans  and  location  were  submitted  February  2(1, 

^^94,  and  modified  plans  June  9,  1894;  approved  by  the  Secretary  of 

^ar  June  23,  1894;  copy  sent  to  Lieut.  Edward  Burr,  Corps  of  Engi- 

^ers,  June  25,  1894. 

J29.  Bridge  of  Kanawha  County.  W.  Fa.,  across  Elk  River  at  Clenden- 
^^-iM. — Plans  and  location  wore  submitted  February  12.  1894,  and  mod- 
^Jied  plans  were  received  Juno  10,  1894;  approved  by  tlie  Secretary  of 
ar  June  23,  1894;  copy  sent  to  Col.  William  P.  Craighill,  Corps  of 
Ingineers,  Juno  25,  1894. 

30.  Bridge  of  Bristol  County,  Mass,,  across  the  East  Branch  of  West- 
'ort  River  at  Westport  Point,  Mass. — Plans  and  location  were  submitted* 

Lpril  21, 1894;  approved  by  the  Secretary  of  War  July  5,  1894;  copy 
^ut  to  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  July  7, 1894. 

31.  Bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor  at 
lambridge,  Md. — Plans  for  the  alteration  of  the  existing  structure  were 

^^ubmitted  June  27,  1894;  approved  by  the  Secretary  of  War  July  11, 
X894;  copy  sent  lo  William  F.  Smith,  U.  S.  agent,  major  of  engineers, 
XJ.  S.  Army,  retired,  July  25,  1894. 

32.  Bridge  of  the   Lake  Street  Elevated  Railroad  Company  across  Chi- 

^^ago  River  east  of  Wells  street  bridge,  Chicago,  III. — Plans  and  location 

Xvere  submitted  June  1,  1894;  approved  by  the  Secrerary  of  War  July 

^3, 1894;  copy  sent  to  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  July 

a  7,  1S94. 

33.  Bridge  of  Snohomish  County,  Wash,,  across  Stillaquamish  River, 
Washington. — Plans  and  location  were  submitted  June  2,1894;  approved 

Xy  the  Secretary  of  War  July  13,  1894;  copy  sent  to  Capt.  T.  W. 
Symons,  Corps  of  Engineers,  July  17,  1894. 

31.  Bridge  of  Adricn  Gonsoulin  across  Bayou  Teche  near  Loreauviliej 
Jai. — Plans  and  location  were  submitted  Juno  20, 1894;  approved  by  the 
Secretary  of  War  July  20,  1894;  copy  sent  to  Maj.  J.  B.  Quinn,  CorjiS 
of  Engineers,  July  27,  1894. 

35,  Bridge  of  Wahkiakum  County,  Wash,  across  Skamokatca  Creek, 
Washington. — Plans  and  location  were  submitted  May  30,  1894; 
approved  by  the  Secretary  of  War  July  30,  1894;  copy  sent  to  Maj.  J. 
C.  Post,  Corps  of  Engineers,  August  1,  1894. 
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36.  Bridge  of  the  Neio  York  Central  and  Hudson  River  Railroad  Com- 
pany across  Spuyten  Duyvil  Creek^  Neic  York, — Plans  tor  the  reconstrao- 
tion  of  the  existing  bri<l^e  were  submitted  by  the  company  May  31, 
18t)4;  approved  by  the  Secretary  of  War  August  28, 1894;  copy  sent  to 
Lieut.  Kobeit  McGregor,  Corps  of  Engineers,  August 30, 1804. 

37.  Bridge  of  Warren  County,  Miss.,  across  Big  Black  River  at  Hank- 
insons  Ferry,  Miss. — Plans  were  submitted  August  14,  1804;  approved 
by  the  Secretary  of  War  August  30, 1804 ;  copy  sent  to  Gapt.  J.  H.  Wil- 
lard.  Corps  of  Engineers,  August  31,  1804. 

Under  the  provisions  of  sections  4  and  5  of  the  river  and  harbor  act 
approved  September  10,  1800,  relating  to  bridges  obstructing  naviga- 
tion, plans  for  alteration  of  the  following  bridges  so  as  to  render  navi- 
gation unobstructed  have  been  examined  and  ai)proved  by  the  Secre- 
tary of  War;  and  the  local  engineer  officers  have  been  fornished  with 
copies  of  the  plans  and  instruments  of  approval  and  charged  with 
sui)ervision  of  the  work  of  alteration  so  far  as  necessary  to  see  that 
the  approved  plans  are  complied  with: 

i.  Bridge  of  the  MoMc  and  Birmingham  Railway  Company  across 
Three  Mile  Creek,  near  Mobile,  Ala. — Comphiint  having  been  made  that 
this  bridge  was  an  obstruction  to  navigation,  and  proceedings  having 
been  instituted  against  it,  the  railroad  company  on  November  2,  180t$, 
submitted  plan  for  alteration  of  the  bridge  by  providing  it  with  a  suit- 
able draw  opening;  approved  by  the  Secretary  of  War  November  29, 
1803,  under  condition  that  the  existing  obstruction  should  be  removed 
by  February  II,  1804;  copy  sent  to  Maj.  A.  N.  Damrell,  Corps  of  Engi- 
neers, December  2,  1803.  The  time  for  completing  the  work  was  sub- 
sequently extended  by  the  Secretary  of  War  to  May  11,  and  to  July 
31,  1804. 

J2.  Bridge  of  the  Baltimore  and  Ohio  Railroad  Company  across  Calumci 
Rirer  at  South  Chicago,  III. — Plans  and  location  for  a  more  desirable 
bridge  at  this  point,  to  replace  the  existing  structure,  were  submitted 
by  the  c()mi)any  December  23,  1803,  and  modified  plans  January  20, 
ISOi;  ii])provcd  by  the  Secretary  of  War  JMarch  1,  1804;  copy  sent  to 
Capt.  W.  L.  IMarshall,  Coii)s  of  Engineers,  March  14,  1804. 

Authority  to  construct  a  temporary  bridge,  by  Sussex  County,  Del., 
across  the  canal  now  being  constructed  by  the  United  States  between  Chin- 
eoteague  and  Delaware  bays  at  the  crossing  of  the  highway  to  Ilenlopen 
City,  applied  for  June  8,  1804,  was  granted  by  the  Secretary  of  War 
June  20,  ISOl,  by  rcvo(*ablo  license.  A  copy  was  sent  to  the  local  engi- 
neer, William  F.  Smith,  United  States  a^ent,  June  22,  1804. 

The  license  was  revoked  by  the  Secretary  of  War  September  8,  1804. 

n  \i  I  1)  (1  H  S     ()  H  S  T  K  U  C  T  I  N  G     NAVIGATION. 

Under  tlie  re(iuirements  of  sections  4  and  5  of  the  river  and  harbor 
act  approved  September  10,  ISOO,  the  Secretary  of  War  notilir«l  the 
])ersons,  corporations,  or  associations  owning  or  controlling  certain 
bridges  obstructing  navigation^  after  giving  them  a  rejisonable  oppor- 
tunity to  be  lieard,  to  so  alter  said  bridges  as  to  render  navigation 
through  or  under  them  reasonably  free,  easy,  and  unobstructed,  speci- 
fying in  the  notice  the  alterations  required  to  be  nmde,  and  prescribing 
a  reasonable  time  in  which  to  make  them,  as  foHows: 

1,  Ilridgc  across  the  Mcrrimac  Rirer,  between  Harerhill  and  Bradford, 
Mass. — Notice.^  dated  August  18, 1803,  served  on  the  Mayor  of  thecity 
of  Haverhill  and  chairman  selectmen  town  of  Bradford,  Mass.,  Sep- 
tember G,  1803.     Alteration  reciuired:  The  construction  of  a  fender 


BRIDGES  OBSTKUCTINO  NAVIGATION.  431 

about  the  pivot  pier,  similar  to  the  fenders  at  the  draws  of  other  bridges 
across  this  river,  which  shall  extend  up  and  down  the  river  to  a  distance 
at  least  cqnai  to  the  overhang  of  the  draw  when  open  and  sufficiently 
wide  to  protect  the  rigging  of  a  passing  vessel  from  entanglement  with 
the  overhanging  sidewalks,  and  also  timber  fenders  along  the  adjacent 
piers.  Alteration  to  be  made  and  completed  on  or  before  October  1, 
1894. 

2.  Bridge  across  the  Trent  River  at  Kewbern,  N.  C, — Notice  dated  Sep- 
tember S,  181K5,  served  on  W.  S.  Chadwick,  president  of  the  Atlantic 
and  Nortli  Carolina  Eailroad  Company,  October  2G,  1893.  Alterati(ms 
required:  (1)  Move  the  draw  to  mid  channel;  (2)  Make  the  direction  of 
the  draw  i)icrs  and  axis  of  the  draw  opening  pai^allel  with  the  mid- 
ehauuel  line  and  the  i)revailing  direction  of  the  strongest  currents; 
(3)  increase  the  clear  width  of  the  draw  opening  to  45  feet;  (4)  place 
suitable  fender  piles  in  the  customary  manner  at  each  end  of  the  new 
draw  piers  to  facilitate  the  approach  and  entrance  to  the  draw  by  ves- 
sels and  rafts.  Alterations  to  be  made  and  completed  on  or  before 
S^tember  1,  1894.  The  time  was  subsetiuently  extended  to  Ajnil  1, 
1895. 

3.  Bridge  across  ilie  cove  at  Sullivans  Ishjndj  South  Carolina. — Notice 
dateil  February  20, 1894,  served  on  the  president  of  the  Mount  Pleasant 
and  Seaview  Kailroad  Comj)any  March  17, 1894.  Alterati(m  required: 
To  remove  the  piles  numbered  1  to  8,  inclusive,  on  the  attached  dniw- 
lug,  and  the  swing  bridge  from  the  center  pier.  Alteration  to  be  made 
aod  completed  on  or  before  thirty  days  from  the  date  of  service  of 
notice.    Time  subsequently  extended  sixty  days. 

4.  Hightcay  bridge  across  Potnhurg  Creek^  Florida. — Notice  dated 
April  20, 1894,  served  on  the  chairman  of  the  board  of  county  commis- 
sioners, St.  Johns  Cimnty,  Fla.,  April  20,  1894.  Alteration  required: 
To  provide  the  bridge  with  an  open  span  having  a  clear  w  idtli  of  27 
feet,  with  a  middle  height  of  12  feet  above  high  water,  and  side  heights 
of  not  less  than  10  feet  above  high  water.  Alteration  to  be  made  and 
comideti^d  on  or  before  June  1,  1894.  Alteration  has  been  made  and 
completed. 

5.  Bridge  a^^ross  the  Ocklochonce  River  at  Mclntyrc,  Florida. — Notice 
dated  April  20,  1894,  served  on  the  president  of  the  Carabelle,  Talla- 
hassee and  Georgia  Kailroad  (^oinimny  April  tJO,  1894.  Alteiation 
required :  To  remove  the  row  of  i)iles  from  the  center  of  one  of  the  oi)en 
spans,  so  as  to  afford  a  clear  opening  of  32  feet.  Alteration  to  be  made 
and  completed  on  or  before  June  1,  1894,  Notihcatiou  has  been 
received  that  the  work  has  been  done. 

OCCUPANCY   OF  AND   INJURY  TO   PUBLIC   WORKS   BY   COUPO- 

RATIONS    AND    INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  liarbor  act 
approved  July  5,  1884,  and  section  4  of  the  river  and  liarbor  act 
a])proved  August  o,  1880,  there  are  submitted  herewith  reports  of 
oflicers  in  charge  of  river  and  harbor  districts  of  instances  in  which 
piers,  breakwaters,  or  other  works  built  by  the  United  States  in  aid  of 
commerce  or  navigation  are  used,  occupied,  or  injured  by  corporations 
or  individuals.    (See  Appendix  A  A  A.) 
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MISCELLANEOUS. 

[Public  works  not  provided  for  in  actfl  making  appropriations  for  tbc  coDstractii 
repair,  and  preservation  of  works  on  rivers  and  harbors.] 

MAINTENANCE  AND  REPAIR  OP  WASHINGTON  AQUEDUCT — INCREASII0 
THE  AVATEIl  SUPPLY,  DISTRICT  OF  COLUMBIA — ERECTION  OF  FISfli 
WAYS  AT  CREAT  FALLS. 

OirK'cr  iu  charge,  Col.  Georjre  H.  EUiot,  Corps  of  Engineers. 

1.  y/mhingion  Aqueduct. — Advantage  was  taken  of  the  very  Ic 
condition  of  the  Potomac  in  Angust  to  replace  the  riprap  back  of  Vbm 
dam  that  had  been  carried  away  by  ice  in  the  two  preceding  winters. 

On  December  21  there  was  introduced  into  the  Senate  of  tbe  Unit^ 
States  and  referred  to  the  ('ommittee  on  the  District  of  Columbia  a  bl- 
ent it  h'd  ''A  bill  to  amend  an  a(;t  approved  July  15,  1882,  entitled  *A^ 
act  to  increase  the  water  supply  of  the  city  of  Washington,  aud  tm, 
other  purposes.'"  Tiie  bill  provided  for  the  acquirement  by  the  Unite 
States  by  the  riglit  of  eminent  domain  or  otherwise  of  so  much  of  tfc 
land  and  water  rights  at  (ireat  Falls  as  might  be  deemed  necessary  fm 
the  i)resent  and  future  water  supply  of  the  District  of  Columbia.  I 
also  provided  for  securing  by  the  United  States  to  its  coowners  in  tl: 
land  and  water  rights  at  the  falls,  by  contracts,  the  right  to  use  aEi 
the  facilities  for  using  the  remainder  of  tlie  flow  of  the  river,  and  f5c 
the  ascertainment  and  payment  of  damages  for  the  land  and  wat^ 
rights  taken  under  the  act  of  1882.  On  reference  of  the  bill  to  tfc 
engineer  otlicer  in  charge  of  the  Washington  Aqueduct,  aud  after 
careful  examination  of  the  subject,  he  proposed  several  iniportiwX 
amendments,  wliich,  on  being  approved  by  the  Chief  of  Engineers  aU 
the  Secretary  of  War,  were  adoj)ted  by  the  Senate  Committee  ou  t^^ 
District  of  Columbia,  and  the  bill  as  amended  is  now  pending  i 
(Congress. 

It  i)r<)vi(les  for  the  securing,  by  the  right  of  eminent  domain,  of  ^ 
the  water  and  water  rights  at  Great  Falls,  to  the  end  that  the'Unit^ 
States,  for  itself  and  the  District  of  Columbia,  may  not  only  increase  fnF- 
time  to  time,  without  limit  and  ^vithout  furtlier  controversy  with  i 
rii)arian  coowners,  the  su])i)l>>  for  ordinary  purimses,  but  may  atili^ 
the  renuiinder  for  ]>ower  to  be  used  in  the  generation  of  electricity  ffi 
the  lighting  of  the  public  buildings,  the  imblic  grounds  and  streets  ^ 
Washington,  for  the  i)umping  of  water  to  the  higher  levels  of  the  cit^ 
and  f<n*  other  ]uiblic  i)ur])oses. 

As  soon  (July  17)  as  tlie  lands  required  for  that  part  of  the  projeC 
for  the  improvement  of  the  Dalecarlia  receiving  reservoir — that  W0 
designed  to  be  executed  by  means  of  the  appropriation  of  $60,000  L 
the  act  of  Congress  of  March  3, 1893 — had  been  ai^quired  aud  the  nec6£ 
sary  temporary  buildings  had  been  erected,  the  execution  of  this  {mlt 
of  the  pi'oject,  viz,  the  excavation  and  lining  of  the  main  drainagi 
tunnel  under  Dalecarlia  Hill  and  the  excavation  and  lining  of  a  receiv 
ing  shaft  in  the  valley  of  Little  Falls  l>ranch,  was  commenced. 

The  maJ(U'  part  of  the  work  Avas  carried  on  by  three  shifts  workin| 
night  and  day,  and  it  was  completed  on  June  20.  There  remains  to  b 
done  the  tunnel  through  the  hill  that  lies  to  the  eastward  of  Littli 
Falls  Branch;  the  permanent  dams  across  Little  Falls  Branch,  Mfl 
('reek,  and  K<int  Creek,  and  the  open  channels  between  these  streams 
and  the  w(U'k  can  be  completed  in  the  next  fiscal  year  if  the  remainda 
of  the  amount  authorized  by  Congress  for  this  work — $90,000^ — be  ap 
propriated. 
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or  want  of  funds  nothing  has  been  done  during  the  last  fiscal  year 
he  work  of  removal  of  the  deposits  in  the  conduit,  which  an  inspec- 
of  its  interior  in  September,  1891,  by  the  officer  in  charge  found  to 
5)unt  to  about  15,000  cubic  yards.    The  deposits  interfere  with  the 
~  flow  of  the  conduit,  and,  with  the  want  of  height  of  the  dam  at 
r*«at  Falls — although  not  to  so  great  a  degree  as  the  latter— are  a 
?^  ^ise  of  a  deficiency  of  water  in  the  distributing  reservoir,  wliich  in  turn 
ixresrise  in  summer  to  complfiints  to  the  District  Commissioners  from 
^^.o^aseholders  in  the  city.     E  xtensive  repairs  were  made  on  the  macadam 
X^arA^ement  of  the  Conduit  road  between  the  top  of  Foxhall  road  and 
upper  end  of  the  distributing  reservoir,  and  a  large  quantity  of 
rock  has  been  procured  and  crushed  for  the  repair  of  that  portion 
"the  road  that  is  between  the  distributing  reservoir  and  Culvert  No.  24, 
There  have  been  no  breaks  in  the  United  States  mains  during  the 
lar^t  fiscal  year,  and  the  only  labor  e;cpended  upon  them  has  been  in  the 
"^^^  ving  up  of  the  lead  in  a  few  of  the  joints  where  it  was  found  neces- 
y,  and  in  providing  against  the  bursting  in  freezing  weather  of  the 
all  valves  designed  for  admitting  air  while  emptying  the  48-iuch 
air^^  30-iiich  mainS  that  were  laid  under  the  provisions  of  the  act  of 
M^arch2,1889. 

^y  direction  of  the  Secretary  of  War,  notices  were  served  by  the 
^fiBcer  in  charge  on  five  encroacliing  owners  of  lands  along  the  Conduit 
^Ojad  to  terminate  their  encroachments  on  the  United  States  lands 
^^ithiu  specified  times  and  under  specified  penalties. 

The  wrought  iron  riveted  girder  bridge  north  of  the  M  street  high- 

^^^y  bridge,  which  carries  the  48-inch  main  across  llotk  Creek,  was  tlior- 

?^jg^hly  tightened  up,  and  it  and  the  Pennsylvania  avenue  aqueduct 

^Jdge  were  painted.     Both  the  bridges  are  in  excellent  condition. 

J'i  the  list  of  estimates  of  the  officer  in  charge  for  the  fiscal  year 

^diiig  June  30,  1S9G,  Avill  be  found  estimates  for  the  remainder  of  the 

^^ount  couteDjplated  by  Congress  in  its  act  approved  March  3, 1893, 

i^^  ^he  improvement  of  the  Dalecarlia  receiving  reservoir  and  for  rais- 

^^  the  height  of  the  dam  at  Great  Falls.     Especial  attention  is  invited 

^  ^lie  urgent  reasons  for  an  early  appropriation  for  the  latter  i)urpose, 

l>«  found  in  the  report  of  that  officer. 
^  Tljc  officer  in  charge  renews  his  estimates  for  several  necessary  works, 
In     ^^^^^^^'s:  Removing  the  ac'cumulation  of  deposits  in  the  conduit; 
^  ^'%ring  the  height  of  the  cross  dam  at  the  distributing  reservoir; 
Jf^^tecting  the  inlet  to  the  aqueduct  at  Great  I'alls;  the  purchase  or 
j^^^^Uemnation  of  a  site  for  a  storage  yard ;  cleaning  out  the  distributing 
^^^nvoir;  storehouse  at  Great  Falls;  commencing  the  widening  of  the 
^^cadam  i)avement  of  the  Conduit  voad;  raising  of  the  heights  of  the 
^^^s^onry  casings  of  the  conduit  manholes;  inserting  air  valves  and 
^^^^w  ofl'  valves  in  the  30  inch  and  30  inch  mains,  and  replacing  In  stone 
Y^^  decaying  wooden  bridge  over  the  channel  from  the  spillway  at  the 
^lecarlia  receiving  reservoir. 
Pull  ex])lanatious  of  the  foregoing  estimates,  all  of  which  have  had 
^^y  approval,  may  be  found  in  the  report  of  the  officer  in  charge.    This 
^^cer  also  suggests  an  important  provision  of  law  respecting  appro- 
I^iiations  for  the  maintenance  and  repair  of  the  Washington  Aqueduct 
^liat  is  required  to  make  them  available  until  expended,  like  appropri- 
ations for  river  and  harbor  works,  light  houses,  etc.,  and  not  fiscal  year 
appropriations  as  at  present,  and  he  states  the  reasons  therefor,  as  well 
^  for  a  small  increase  of  $1,000  to  the  general  appropriation  for  the 
X^reservation  and  repair  of  the  aqueduct  and  its  accessory  works. 

ENa  94 ^28 
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Both  of  tlicso  are  of  £:reat  importauee,  and  the  recommendatioii 
the  oiiicer  in  charge  in  respect  to  them  are  concurred  in. 

Washington  Aqutdnvt, 

.Inly  1, 1893,  l»jilnnr<*.  nnexpcndcMl $8( 

Amuuiit  Hi)iiropriate(l  by  act  a])i)rove(l  March  J^,  1893 20, 0( 

June  30,  18iU,  amount  expcinlod  (luring  fiscal  year 20^26 

July  1.  1894,  balance  uucxixMidod 59 

July  1,  1894,  outstaniliu<]!;  liabilities 59 

July  1,  1894,  balance  available 

Amount  that  can  be])rofitably  expended  in  fiHcal  yoarcndin^  Jnno30,  189fi    21, 0( 

Iinprurinf/  DulvcarUa  Uvcciring  lirservoir. 

Amount  a]>propriated  by  act  a])i)ioved  March  3,  1893 $60, OC 

June  30,  1894,  amount  cx])cnded  during  fiscal  year 58, 9( 

July  1,   1894,  balance  unexpendo<l 1,(K 

July  1,  181M,  outstanding  liabilities 1,0( 

July  1,  189^,  balance  available 2 

The  estimates  of  tbc  otiicer  in  charge  for  the  fiscal  year  ending  J 
30,  1800,  are  as  follows: 


For  completing  the  improvement  of  the  Dalecarlia  recoivhig  reservoir  by 
the  work8  re<i  ui  red  lor  cutting  otl'  the  drainage  into  it  of  polluted  wttter 
and  sewage  IVom  the  surrounding  country,  for  completing  the  purchase 
or  condeiimation  of  tlie  small  annnint  c»f  land  required  for  the  purpose, 
and  the  (excavation  necessary  at  the  head  of  the  reservoir ".     '    $8* 

For  raising  the  height  of  the  dam  at  (jreat  Falls,  together  with  the  cost  of 
such  oilier  work  as  may  be  found  necessary  in  conuectton  therewith, 
including  tiie  cost  of  strengthening  the  conduit,  and  for  damages  on 
acount  of  Hooding  ol'  land  aiul  other  damages 121 

For  commencing  tlie  widening  of  the  macadam  pavement  of  the  Conduit 
road  to  oO  feet  by  widtMiing  that  portion  of  the  road  that  lies  between 
the  lower  en<l  of  the  distributing  reservoir  and  the  Dalecarlia  re<*eiv-  . 
ing  leservoir:  widening  the  road  andthe  embankments  over  the  culverts 
on  the  line  of  the  aqueduct  where  necessary  for  this  purpose;  makiug 
the  necessary  changes  in  the  <lrainage,  and  the  planting  of  shade  trees.  3' 

For  h)wering  tlio  height  of  tlie  cross  <lam  at  the  distributing  reservoir...  L 

For  i)r<»t<'cling  tlie  inlet  to  the  a(|ueduct  at  (jroat  Falls I 

For  purchase  or  condemnation  of  a  site  for  a  storage;  yard W 

For  cleaning  out  the  distributing  reservoir 1! 

For  storehouse  at  (ir(?at   I'\ills 

For  inserting  air  valves  and  blow-olf  valves  in  the  36  inch  and  80-inch 
mains i 

For  removing  the  accumulation  of  deposits  in  the  conduit 1 

For  rebuilding  in  stone  the   bridge  over  the  channel  from  tho  spillway 

at  the  Dalecarlia  receiving  n-st  rvoir X 

For  raising  the  height  of  the  masonry  casings  of  tho  conduit  manholes 
when*   necessary , 

For  maintenance  and  repair  of  the  afiueduct,  and  the  reservoirs,  mains, 

roads,  <ftc.,  eonnecrted  therewith 2 

(See  A])i)eiulix  \\  V>  V,  1.) 

2.  InerenHinif  the  water  siippUj  of  WaHhington^  T).  C — All  operat 
on  this  i)rqjcet  are  siis]>eiulcd,  and  no  work  has  been  done  nnd< 
durinjr  the  year.  By  reason  of  tlie  improvement  and  change  of  gi 
of  Gliam]»lain  aveniK*,  by  the  District  j^overnment  it  wan  found  DC 
sary  to  i)lace  a  timber  crib  <S  icet  high  around  the  Champlaiu  av< 
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of  the  tunnel  to  the  new  reservoir  near  Howard  University.  Tlie 
of  $470.00  was  paid  to  Thomas  Heady  for  a  parcel  of  laud  between 
t^liedistribnting  reservoir  and  the  intersection  of  the  Condnitand  Fox- 
lia.!!  roads,  conveyed  by  sjwd  Kendy  and  wife  to  the  United  States. 
nriiiR  payment  was  specially  authorized  in  the  provisions  for  theWash- 
iiig'ton  Aqueduct  in  the  act  of  Congress  approved  March  3,  1893.  A 
^wa^teliman  has  been  employed  during  the  year  at  the  new  reservoir. 
His  duties  have  included  the  guarding  of  the  stone  at  the  mouths  of 
5ill  the  shafts  excei)t  the  one  at  Foundry  Branch,  which  is  under  the 
of  the  watchman  at  the  distributing  reservoir. 


July  1, 1893,  balance  iiiioxppiuhHl  on  all  itonia  of  appropriation $429,  345. 28 

Jane  30,  189-i,  auionnt  expondod  durinjj  the  year 1.  706. 03 

«Iiily  1^  1894^  balance  nuexpentlcd  and  available 427,  G39. 25 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  B  B  B  2.) 

^-   -Erection  of  fishicays  at  Great  Falls, — Under  a  ruling  concerning 

*^^  actof  July  15,  1882,  providing  for  the  cimstruction  of  these  fish- 

^^ys,  the  Secretary  of  War  decided  that  the  engineer  officer  in  charge 

Bboulil  be  held  resi)on8ible  only  lor  the  proper  ))r<)tection  of  the  aqueduct 

^m  Jit  Great  Falls  and  tlio  disbursement  of  the  fmuls  appropriated, 

wo  Oommissiouer  of  Fish  and  Fisheries  being  ies])onsible  under  the  act 

'Oi*  tlie  plans  and  specitictationsof  the  fish  ways  nnd  their  execution.    No 

^t>i»^  has  been  done  on  t\\Q  lishwaya  during  the  last  fiscal  year  for  want 

?^  ^^^iids.     Sections  2, 3,  4,  5,  and  0  and  a  portion  of  the  permanent  dam 

*^'o  been  eonndeted.    There  remains  to  be  constructeil  the  remainder 

»  ^liis  dam  and  section  1.    The  Commissioner  of  Fish  and  Fisheries  is 

^  ^lifaopinion  that  an  additional  sum  of  $7,890  will  be  reqnired  to com- 

IM^t:^.  the  work,  and  requests  that  the  estimnte  for  it  contained  in  the 

*^^   juuuual  report  be  submitted.    It  was  not  acted  on  by  Congress, 

"^    i  t  is  again  submitted. 

JaJi^    ■*»  ^^^»  balance  unoxpended $4,501.29 

^  3o,  1^4,  amount  exp(5nded  during  fiscal  year 4,  4(>6. 34 

I,.  1^    ^ »  1894,  bal.inco  nnexpondc^d - 34. 95 

^    ^,  1894,  outstanding  liabilities _._ 2.93 


Jnl^'    1 


,  10)4,  balance  available 32. 02 


^^  "^  lio  completion  of  th'e  work 7, 890.  00 


f^^^^t  deemed  necessary  by  the  Commissioner  of  Fish  and  Fisheries 
"^lie  completion  of  the  worl 

^^^f)  Appendix  B  B  B  3.) 

^  ^^OVEMENT  AND  CARK  OF  PUBLIC  BUILDINGS  AND  GROUNDS,  AND 
r^XlE  AND  MAINTENANCE  OF  TUE  WASHINGTON  MONUMENT,  IN  THE 
^^SSTttlCT   OF  COLUMBIA. 

^^flScer  in  charge,  Col.  John  M.  Wilson,  lientenant  colonel,  Corps  ot 

•  i^^Sineers,  with  additional  Second  Lient.  John  S.  Sewell,  Corps  of 

P  ^gineers,  under  his  immediate  orders  from  July  22,  1893,  to  January 

^>  ^U,  and  from  March  27,  1894,  until  June  30,  1894. 

^arefnl  and  accurate  calculations  liave  been  made  to  determine  tlie 

^^Ugth  of  the  floors  of  tlie  various  buildings  occupied  as  otlices  by 

^hfi  \v'ar  Depjirtment,  except  the  State,  War,  and  Navy  building,  and 

'^^^uthly inspections  have  been  made  in  connection  with  the  care,  repair, 

aiKl  safety  of  these  buildings. 
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Under  the  terms  of  the  act  of  Congress  approved  September  7, 1893, 
Ford's  Theater  building  was  repaired  and  restored  by  December  31, 
1894,  to  the  condition  in  which  it  was  prior  to  the  accident  of  June  9, 
1893. 

Under  the  terms  of  the  act  of  March  12, 1894,  the  same  building  was 
repaired  and  strengthened  in  accordance  with  the  recommendation b  of 
the  board  of  engineer  officers  submitted  to  Congress  in  House  Ex.  Doc. 
No.  Gl,  Fifty-third  Congress,  second  session. 

The  work  of  strengthening,  repairing,  etc.,  was  so  nearly  completed 
on  June  30, 1894,  that  portions  of  the  building  were  then  available  for 
desk  room  for  clerks  and  for  storage  purposes. 

Minor  repairs  for  tbe  purpose  of  strengthening  floors,  etc.,  were  made 
to  several  of  tlie  buildings  occuinod  by  the  War  Department  as  offices, 
and  at  the  close  of  the  iiscal  year  all  of  these  buildings  were  believed 
by  the  oftieer  in  charge  to  be  in  safe  condition  for  the  purposes  for  which 
they  were  then  being  used. 

The  Executive  Mansion  has  received  the  usual  care,  and  such  improve- 
ments have  l)een  made  as  tbe  funds  available  would  admit;  some  of  the 
interior  walls  have  been  redecorated  and  rooms  refurnished. 

New  furniture,  matting,  cari)ets,  curtains,  etc.,  have  been  supi>1ied 
from  time  to  time  when  necessary. 

The  conservatory  and  greenlic/uses  were  all  overhauled  ami  repairs 
of  various  kinds  made. 

Every  effort  has  been  made  to  maintain  the  Washington  Monument 
an<l  its  machinery  in  good  condition,  and  to  continue  the  improvement 
and  ornamentation  of  the  adjacent  grounds. 

All  boilers  and  machinery  have  been  carefully  overhauled  and 
cleaned,  and  the  work  of  repainting  tlie  ironwork  of  the  interior  of  the 
monument  has  been  continued. 

The  elevator  receives  the  most  careful  attention,  being  constantly 
inspected  by  experts,  and  it  is  believed  to  be  as  safe  as  it  is  in  the  power 
of  man  to  make  it. 

There  were  148,017  visitors  to  the  toj)  of  the  shaft  during  the  year, 
making'  a  total  of  038,411>  i)ers()ns  who  have  nuule  the  ascent  since  the 
monument  was  opened  to  tlie  public  in  October,  18SS. 

The  improvement  of  the  Monument  grounds  has  been  continued, 
plank  Avalks  constructed,  new  water  pipe  introduced,  flower  beds 
planted,  etc. 

At  tljc  i>ropagat'ing  gardens  and  nurseries  extensive  repairs  were 
made  to  the  greenhouses,  about  400,000  i)lants  proi)agat<»d  for  use  in 
th(*  public  ])arks,  shoi)S  and  storehouses  repaired,  and  a  large  number 
of  cuttings  of  flowering  shrubs  planted. 

Tlie  asj)halt  roads  and  walks  in  Sniitbscmian  and  Judiciary  ])ark8 
have  been  extended,  and  re])airs  made  to  the  asphalt  walks  in  Lafay- 
ette, Franklin,  and  Tarragut  i)arks  and  DuPont  Circle. 

Th<»  ottieer  in  charge  invites  attention  to  the  propriety  of  erecting  a 
separate;  buihling  for  oflie.e  purposes  for  the  President  of  the  United 
States. 

lie  also  reeonnnends  the  extension  of  the  electric-light  system  to 
inelnde  the  ^lonunient  grounds,  Lafayette  and  Franklin  parks;  the 
improvement  of  several  reservati(ms;  the  construction  of  an  asphalt 
walk  on  the  border  of  the  ellipse  south  of  the  Executive  Mansion,  and 
the  overhauling  of  the  pipe  line  which  supplies  the  Capitol  with  pure 
water  from  the  si)ring  located  within  the  new  reservoir. 

Attention  is  invited  lo  the  detailed  rei)()ri;  of  the  officer  in  charge,  and 
to  his  estinmtes  and  recommendations  for  the  flscal  year  ending  June 
30,  1800. 
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JHis  estimates  are  as  follows: 

v  improvement  and  care  of  public  buildings  and  grounds  in  charge  of 

.he  Chief  of  Engineers $245,621.40 

X  compensation  of  persons  employed  on  public  buildings  and  srounds. .     61,  420. 00 
T  replacing  the  overhead  system  of  telegraph  wires  with  duplicate  six- 
^sonductor  underground  cable,  and  for  care  and  repair  of  existing  lines . . 
^r  contingent  and  iucidental  expenses  of  public  buildings  and  grounds, 
care  of  Washington  Monument  and  maintenance  of  elevator: 

Salaries  of  employes $9,060.00 

Fnel,  lights,  contingencies,  etc 3,  000. 00 


28, 100. 00 
500.00 


Total 

(See  Appendix  C  C  C.) 


12, 060. 00 
347,  701. 40 


Northern    and    northwestern    lakes — surveys — correcting 
engraved  plates — printing  and  issuing  of  charts. 

Surveys  on  the  Great  Lakes  by  engineer  officers  were  made  more 
tilian  two  generations  ago.  There  are  upon  the  files  of  this  office  maps 
Of  localities  made  by  such  officers  in  the  years  1817,  1819,  182*i,  1826, 
X827,  and  many  of  later  dates  up  to  the  present  time. 

Up  to  1841  these  surveys  were  in  connection  with  improvement  of 
the  various  harbors  and  of  rivers  tributary  to  the  lakes.  The  needs 
of  navigation  demanding  more  than  surveys  of  disconnected  localities, 
the  "  Survey  of  the  Northern  and  Northwestern  Lakes"  as  a  connected 
^hole  was  commenced  under  an  appropriation  made  March  3,  1841,  of 
^15,000  for  a  '*  hydrographic  survey  of  the  coasts  of  the  Northern  and 
3North  western  Lakes  of  the  United  States." 

This  work  Avas  naturally  assigned  to  the  War   Dei)artment,  as  its 
^fficrers  had  theretofore  been  engaged  in  making  local  surveys  and  had 
charge  of  the  works  of  improvement  then  in  progress,  and  had  been 
»o  engaged  for  a  number  of  years;  and  Capt.  W.  G.  Williams,  then  in 
charge  of  harbor  improvements  on  Lake  Erie,  with  station  at  Buffalo, 
^vas  directed  by  a  letter  of  M  ay  1 7, 1841,  to  take  charge  of  the  survey  and 
-under  the  appro])riation  made  March  3,  previously.    A  few  years  there- 
after the  office  was  reihoved  to  Detroit,  Mich.,  where  it  remained  until  the 
Held  work  of  the  survey  was  completed  in  1882,  and  that  place  has 
since  remained  the  point  for  the  distribution  of  the  charts  of  the  lakes. 
From  1841  the  survey  ot  the  lakes  was  carried  on  under  the  follow- 
ing approprmtions; 


Mar.  3,  1841 $15,000 


Mar. 

Ang. 
Mar. 


20,000 
30,000 
20,000 
20,  000 
25,000 
25,  000 
10,000 
25,000 
25,  000 
25.  000 
50,000 
50,  000 
50,000 
50,000 
50,000 
75,000 
75,000 
75,000 
75,000 

5, 1862 105.  000 

9,1863 106,879 


Mav    18,1842 
Mar.      1,1843 
June    17,1844. 
Mar.      3,1845. 
Aug.     8,1846. 
Aug.    12,1848. 
Mar.      3,1840 
Sept.  28,1850, 
Mar.      3,  1851 , 
Aug.    30,1852 
3,1853 
5,1854 
3,1855 
Ang.    30,  1856 
Mar.      3.1857. 
June   12.1858. 
Mar.     3.  ia59 
JuQe  21,1860 
Mar.      2,1861 
Jiilv 
Teb. 


July      2, 18G4 $100,000 

Feb.    28,1865 125,000 

June  12,1866 50,000 

Mar.      2,1867 155,000 

July    20,1868 75,000 

Mar.      3,1869 100,000 

July    15,1870 100,000 

Mar.      3.1871 175,000 

June   10,1872 175,000 

Mar.      3,1873 175,000 

June  23,1874 175,000 


Mar.  3,1875 

July  31,1876. 

Mar.  3,1877. 

June  20,  1878. 

Mar.  3,1879 

June  16,1880 

Mar.  3,1881. 

Aug.  7,1882. 


150,000 
84,000 
94,500 
49,500 
85,000 
40,000 
18,000 
12,000 


Total 2,939,879 
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The  field  work  of  the  survey  being  completed,  the  office  of  the  survey 
was  closed  in  August,  1882,  and  the  records  transferred  to  this  office. 
The  printing  of  the  final  report  was  completed  in  November,  1882. 
Work  in  connection  with  the  engraving  and  printing  of  thechj^rts  still 
remained,  but  of  the  approiuiatiou  of  $12,00()  last  above-mentioned 
$2,382.32  was  returned  to  the  surplus  fund  of  the  Treasury. 

At  that  time  the  charts  were  perfected  to  the  full  needs  of  navigation 
under  the  then  existing  conditions. 

From  the  completion  of  the  field  work  to  the  present  time  the  following 
appropriations  have  been  made,  which  have  l)een  applied  to  printing, 
electrotypiog,  and  issuing  charts  for  the  use  of  navigators : 


Mar.  3,  1883 $3,000 

July  7,  1884 3,000 

Mar.  3,  1885 3,000 

Aug.  4,  1886 2,000 

Mar.  3,  1887 2.000 

Oct.  2,  1888 2,000 

Mar.  2,  1889 2,000 


Aug.  30,  1890 $2,000 

Mar.    3,1891 .• 2,000 

Ang.    5,  J8i>2 2,000 

Mar.    3,1893 2.000 

Ang.  18,  1894 2,000 

Total 27,000 


To  June  30,  1894,  the  aggregate  of  $8,719.85  has  been  turned  into  the 
Treasury  from  the  sale  of  charts.  Up  to  February  20, 1890,  charts  to 
vessels  navigating  the  Great  Lakes  were,  by  regulation,  issued  free, 
not  to  exceed  one  set  to  each  vessel ;  charts  to  other  parties  to  be  sold 
at  30  cents  each.  From  and  after  that  date  no  more  free  issue  was 
made,  and  charts  were  sold  at  30  cents  each,  this  price  continuing  4nitil 
July  10, 1890,  since  which  date  the  price  has  been  20  cents  for  the 
regular  series. 

Because  of  the  phenomenal  increase  of  commerce  on  the  lakes,  aud 
under  the  stimulus  of  the  increased  depth  made  practicable  through 
the  St.  Marys  liiver  by  the  completion  of  the  new  lock  and  the  increase 
of  depth  obtained  by  the  improvements  made  in  the  channels  of  the 
rivers  and  in  the  harbors  of  the  lakes,  the  draft  of  lake  vessels  has 
steadily  increased,  and  therefore  the  intei-ests  of  navigation  have 
required  reexamination  of  certain  shoaler  areas  sufHciently  surveyed 
and  charted  for  the  older  conditions  of  a  12foot  navigation. 

In  1887  a  vessel  struck  on  a  shoal  aud  in  14  feet  of  water  where  22 
feet  was  shown.  This  obstruction  was  found  to  have  been  a  detached 
bowlder  about  G  by  4  feet  on  top,  and  this  occurrence  suggested  the 
desirability  of  having  funds  available  for  limited  surveys  in  such  cases 
as  this  and  for  keeping  the  charts  in  all  respects  up  to  date.  Accord- 
ingly an  estimate  of  $10,000  was  submitted  with  the  Annual  Report  of 
1887,  which  estimate  was  repeated  for  the  Annual  Keport  of  1888.  An 
appropriation  of  §5,000  was  made  March  2, 1889, for  ''surveys,  additions 
to,  and  correcting  engraved  i)lates.''  This  and  succeeding  appropria 
tions  for  the  same  purpose  to  date  are  as  follows: 

Mar.    2,  1889 $5,000  :  Mar.    3,  1893 $25,000 

Ang.  30,  1890 10,000     Aug.  18,  1894 25,000 

Mar.    3,1891 10,000  I  

Aug.    5,1892 5,000;  Total 80,000 

Under  these  appropriations,  reexaminations  have  been  made  of  vari- 
ous localities,  as  shown  by  the  annual  reports,  and  quite  extensive 
reexaminations  are  now  under  way  on  the  ^t.  Marys  and  SU  Lawrence 
rivers. 
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^     TJnder  the  supervision  of  this  office,  and  during  the  fiscal  year,  addi- 
us  have  been  made  to  the  engraved  tjopperplates  of  charts  of — 


•Ico  Superior,  Nos.  1  and  3. 
5^tt>nagou  Harbor,  Lako  Superior. 
^  ^'er  Ste.  Marie,  No.  1. 
ji^^^^^aits  of  Mackiunc. 
g^^^rth  end  of  Lake  Michijijan. 
^^^^ith  end  of  Lako  Michigan. 
5;^  "^^rth  end  of  Green  Bay. 
Q>^^nth  end  of  Green  Bay. 
^^'^ast  chart.  No.  1,  Lake  Michigan. 
,^^a«t  chart,  No.  3,  Lake  Michigan. 
I8t  chart,  No.  4,  Lako  Michigan. 
~:^'^M8t  diart,  No.  5,  Lake  Michigan, 
^^ast  chart,  No.  G,  Lako  Michigan, 
-^^ast  chart,  No.  7,  Lake  Michigan, 
^oast  chart,  No.  9,  Lako  Michigan, 
tko  Huron. 


Prcsqu'  Ho    and    Middle    Island,  Lako 

Huron. 
Saginaw  Bay.  Lako  Huron. 
Saginaw  River. 
South  end  of  Lake  Huron. 
Detroit  River. 
Lake  Erie. 

Coast  chart,  No.  1,  Lake  Eri3. 
Coast  chart,  No.  4,  Lako  Eric. 
Coast  chart.  No.  5,  Lake  Erie. 
Coast  chart.  No.  7,  Lako  Erie. 
Lako  Ontario. 

Coast  chart,  No.  3,  Lako  Ontario. 
Coast  chart,  No.  4,  Lako  Ontario. 
St.  Lawrence  River,  No.  4. 
St.  Lawrence  River,  No.  T. 


New  electrotypes  of  the  foHowing  plates  have  been  made; 


St.  Lawrence  River,  No.  1. 


I 


S.igrnaw  River. 


A  chart  of  the  Lake  Front,  Chicago,  111.,  on  a  scale  of  1:24000  has 
V)een  prepared  and  is  now  in  the  hands  of  the  photolithographcr. 

During  the  year,  4,031  charts  were  distributed  under  the  supervision 

^f  Col.  O.  M.  Poe,  Corps  of  Engineers,  at  Detroit,  Mich.     Of  these 

^,542  were  sold  at  20  cents  etich,  20   at   10   cents  each,  and  3  at  5 

^■eDts  each.    In  iuiditiou,  44  charts  were  sold  from  this  office  at  20  cents 

^aehy   and  42   from  the  oilice  of   Capt.   W.    L.   Marshall,  Corps   of 

^Engineers,  at  Chicago,  111.,  at  5  cents  each.   The  total  amount  received 

liram  tlie  sale  of  charts  was  $922.05,  which  has  been  turned  into  the 

Treasury.    The  total  appropriation  for  i)rinting  and  distributing  these 

charts  was  only  $2,000.    Were  it  not  for  the  fact  that  the  distribution 

is  made  from  an  office  already  organized  ibr  river  and  harbor  work, 

tlie  necessary  supply  of  charts  could  not  be  printed  and  distributed  for 

so  small  an  apj)ropriation. 

Under  the  direction  of  Cof.  ().  M.  Poe,  Corps  of  Engineers,  extensive 
alterations  are  being  made  to  Chart  No.  1,  St.  Marys  River,  showing 
section  1  of  the  20  and  21  foot  channel  and  the  Hay  Lake  improve- 
ment. For  this  i)urp()se  the  chart  is  being  extended  so  as  to  take  in 
Middle  Neebish.  The  head  of  Colling  wood  Channel  is  also  to  be  added 
to  this  chart.  The  cities  of  Sault  Ste.  Marie,  Michigan  and  Ontario,  are 
to  be  reduced  from  the  field  sheets  of  the  resurvey  of  St.  Marys  River, 
1893.  The  alterations  in  this  chart  are  very  nearly  completed.  Work 
was  also  commenced  on  the  combined  chart  of  Lake  Superior  and  the 
following  progress  made:  Completed  845  miles  of  inshore  and 
ofll'shore  hydrogniphy;  800  miles  of  shore  line  with  the  adjoining 
topography,  3  to  5  miles  back  from  shore.  In  addition  to  the  above 
the  topography  on  the  eastern  end  of  Lake  Superior  and  on  both  sides 
of  St.  Marys  River  from  Point  Iroquois  and  Gros  Cap  to  Little  Rapids 
was  reduced  from  the  resurvey  of  St.  Marys  River,  1893,  and  inked  in. 
During  the  fiscal  year  surveys  and  examinations  were  in  progress  as 
follows : 

RcHurrey  of  St,  Mnnjs  River,  from  Whitefish  Bay  to  Detour  Liqht- 
house, — This  survey  is  being  executed  under  the  supervision  of  Col.  O. 
M.  Poe,  Corps  of  Engineers.  The  following  work  was  done  during  the 
fiscal  year:  Observations  and  computations  for  longitude  and  compu- 
tations for  latitude  were  completed.  The  triangulation  connecting  the 
triangulation  of  Lake  Superior  witli  that  of  the  Straits  of  Mackinac 
was  practically  planned.     Some  changes  may  be  necessary.    Eighteen 
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primary  and  12  secondary  stations  were  built  and  tlie  necessary  lines 
of  sight  cut.  The  angles  at  11  stations  were  measured.  About  90 
square  miles  of  topography  were  completed.  The  completed  triangula- 
tion  and  the  tertiary  triangulation  of  the  St.  Marys  Eiver  survey  were 
adjusted  and  the  geodetic  coordinates  of  the  stations  computed. 

Enough  data  is  now  on  hand  to  permit  the  publication  of  Chart  No. 
3  St.  Marys  River,  with  the  exception  of  the  hydrography.  The  sur- 
veys incident  to  the  improvement  of  the  ship  channel  will  fui^nish  this 
data.  ^ 

(See  Appendix  D  D  D  1.) 

Reexamination  of  St.  Lawrence  River. — Work  has  been  carried  on  by 
Capt.  Smith  S.  Leach,  Corps  of  Engineers,  under  au  allotment  of  $4,275 
from  the  appropriation  for  survey  of  Northern  and  Northwestern  lakes, 
this  allotment  being  based  on  the  estimated  cost  of  a  resurvey  of  the 
main  ship  channel  for  a  width  of  2,000  feet  from  Lake  Ontario  to  the 
foot  of  the  Brock ville  Narrows  at  Morristown,  a  distance  of  40  miles. 
Owing  to  the  very  uneven  conformation  of  the  bed  of  this  part  of  the 
river,  the  method  of  isolated  soundings  heretofore  employed  in  all 
hydrographic  surveys  of  a  general  character  was  inherently  defective 
and  several  shoals  not  disclosed  by  the  original  survey  had  been 
reported.  It  was  desired  to  examine  the  part  of  the  channel  used  by 
deep-draft  vessels  under  such  conditions  sis  to  leave  no  possibility 
of  points  of  rock  remaining  undiscovered  which  could  be  touched  by 
vessels,  and  it  was  decided  to  employ  the  method  of  continuous  sweep- 
ing, for  many  years  in  use  in  verifying  the  removal  of  rock  to  certain 
specified  planes,  but  never  before  adapted  to  use  on  such  a  large 
scale.  The  ai)paratus  devised  and  the  method  of  working  it  are 
described  in  a  general  way  only  in  the  report  of  Captain  Leach,  as 
the  work  remains  unfinished  and  some  details  will  be  modified  in  the 
future.  Preparations  were  begun  early  in  July,  and  the  party  reached 
the  point  of  beginning  at  Sister  Island  on  the  !ilst.  The  work  was 
closed  on  September  19  at  the  head  of  Brockville  Narrows,  9J  nules 
from  the  point  of  beginning.  In  this  distance  14  new  shoals  were 
discovered. 
(See  Ap]>endix  D  I)  D  2.) 

Continual  effort  has  been  ma<le  to  keep  the  charts  up  to  date,  and  a 
very  considerable  number  have  been  corrected  during  the  year,  and  the 
special  examinations  made  in  connection  with  river  and  harbor  work 
have  been  made  use  of  whenever  available.  If  it  were  not  for  this 
collateral  assistance  a  number  of  very  important  charts  would,  owing 
to  lack  of  funds  to  make  surveys,  be  in  a  very  imperfect,  and,  in  some 
cases,  useless  condition. 

As  soon  as  the  funds  available  will  permit  it  is  proposed  to  prepare 
and  publish  general  charts  of  lakes  Superior  and  Michigan,  each  on 
one  sheet,  there  being  a  great  demand  for  these  charts  at  present;  also 
to  piepare  and  publish  coast  charts  of  lakes  Huron  and  Sui>erior  in 
order  to  complete  the  set  of  charts  of  the  lakes. 

These  projects  or  something  of  a  similar  nature  will  have  to  be  car- 
ried out  if  the  charts  are  to  be  rendered  of  the  greatest  service  to  navi- 
gators. The  work  already  done,  particularly  the  location  of  the  dan- 
gerous shoals  ill  Lake  Eiie,  has  fully  demonstrated  the  necessity  which 
exists  for  work  of  this  character.  The  lake  marine  is  of  too  great 
importance  to  the  country  at  large  forany  effort  looking  toward  its  safety 
to  be  spared.  When  the  Government  sells  charts  to  navigators  these 
charts  should  embody  the  latest  and  most  accurate  information  eon- 
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I    -  **ing  the  localities  to  which  they  refer,  and  everything  should  be 

^JtJ^e  to  render  navigation  safe  and  certain. 
^^  The  low  water  of  recent  years,  combined  with  the  great  increase  in 
^^^^  and  number  of  vessels,  has  resulted  in  the  larger  and  more  expen- 
I^V^'e  vessels  discovering  dangers  previously  unknown,  and  discovering 
^^^in  by  the  costly  process  of  striking  them.  All  dangers  so  discovered 
Y^^ould  at  once  be  surveyed  and  located  upon  the  charts,  in  order  to 
^^^event  the  repetition  of  similar  accidents  at  the  same  point.  Locali- 
^^^8  deemed  perfectly  safe  for  navigation  when  smaller  vessels  were 
^^^d  are  now  regarded  with  suspicion  by  the  larger  vessels,  and  it  is 
^sential  that  certain  special  areas  should  be  reexamined. 
St.  Marys  lliver  is  one  of  the  localities  on  the  lakes  where  new  sur- 
eys  are  essential  in  order  that  the  charts  may  be  rendered  of  the 
greatest  service;  the  surveys  upon  which  the  present  charts  are  based 
"Vere  made  between  1853  and  1857,  and  since  that  time  the  region  tribu- 
"tary  to  the  river  has  undergone  an  enormous  development.  Nearly 
I11,(K)0,000  tons  of  freight  now  pass  through  the  river  annually,  and 
extensive  works  of  improvement  have  been  completed  and  are  in  prog- 
ress. Since  the  original  surveys  wore  made  the  draft  of  vessels  has 
increased  from  9J  and  12  feet  to  IG  feet  and  will  shortly  be  increased  to 
20  feet.  The  river  is  a  difficult  one  to  navigate  with  the  large  vessels  of 
the  present  time,  and  new  charts  are  absolutely  essential.  The  records 
of  the  former  survey  and  of  the  river  improvement  will  prevent  all 
duplication  of  work,  and  will  permit  the  survey  to  be  pushed  tocom- 
pletion  as  quickly  as  possible. 

The  organized  districts  in  connection  with  river  and  harbor  work 
now  established  at  the  chief  cities  pn  the  lakes  will  greatly  facilitate 
keeping  all  of  the  charts  up  to  date,  and  will  insure  the  maximum 
results  with  the  minimum  cost. 

In  view  of  the  great  importance  of  this  work  to  the  lake  marine  an 
appropriation  of  §50,000  for  surveys  and  other  expenses  connected 
with  correcting  and  extending  the  charts  of  the  Northern  and  North- 
western lakes  is  most  earnestly  recommended,  as  the  conditions  now 
existing  are  urgent  and  require  that  this  amount  shoi.ld  be  available 
at  the  earliest  possible  moment,  and  an  appropriation  of  $3,000  is 
recommended  for  the  printing  and  distribution  of  the  charts. 

Annual  water  levels  of  the  Northern  and  Northwestern  lakes, — A  table 
showing  the  monthly  means  of  water  levels  fron)  July  I,  1893,  to  June 
30,  1804,  at  Charlotte  and  Oswego,  Lake  Ontario;  at  Erie,  Ashtabula, 
Cleveland,  and  Monroe,  Lake  Erie;  at  Milwaukee,  Lake  Michigan;  at 
Escanaba,  Green  Bay  (no  observation  being  made  at  this  latter  place 
from  December  10,  189:5,  to  March  19,  1894);  at  Sand  Beach,  Lake 
Uuron,  and  at  Sault  Ste.  Marie  and  Marqnette,  Lake  Superior,  being 
in  continuation  of  that  published  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1893,  will  be  found  in  Appendix  D  D  D  3. 

CONSTRUCTION    AND    IMPROVEMENT    OF  ROADS  AND   BRIDGES  IN  YEL- 
LOWSTONE  NATIONAL   PARK. 

OflQcer  in  charge,  Maj.  William  A.  Jones,  Corps  of  Engineers;  Divi- 
sion p]ngineer,  Col.  ().  M.  Poe,  Corps  of  Engineers. 

This  work  has  been  in  the  charge  of  the  Engineer  Department  since 
1883. 

The  project  embraces  a  belt  line  road,  commencing  at  Gardiner,  on 
the  north  boundary  line  of  the  park;  thence  to  Mammoth  Hot  Springs; 
thence  to  Upper  Geyser  Basin  via  Norris  Geyser  and  Lower  Geyser 
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basins;  tliencc  to  tbo  outlet  of  Yellowstone  Lake  via  Shoslioue  Lake 
and  the  west  arm  of  Yellowstone  Lake,  crossing  the  Goutineutal  Divide 
of  the  liocky  Mountains  twiee;  thence  to  Yanceys  via  the  Falls  and 
Grand  Canyon  of  the  Yellowstone  Kiver;  thence  to  Mammoth  Hot 
Springs,  conn)leting  a  circuit  of  about  145  miles.  There  are  also 
included  in  the  project  a  road  from  tlie  west  boundary  line  of  the  Park 
to  intersecrt  the  road  along  the  Yellowstone  Kiver,  between  the  lake 
outlet  and  the  falls,  via  Lower  Geyser  Basin;  a  road  from  Norris  Gey- 
ser Basin  to  the  Falls  of  the  Yellowstone;  a  road  from  Yanceys  to  the 
east  line  of  the  park,  and  short  branch  roads  to  i>oints  of  interest, 
comprising  in  all  about  225  miles  of  new  roads,  with  necessary  bridges 
and  culverts.     Estimated  cost,  as  revised  in  1S89,  $144,771).42. 

The  act  of  Congress  a])proved  March  3,  1801,  changed  tlio  project  of 
that  part  of  the  belt  line  between  Ijower  Geyser  Basin  and  Yellow- 
stone Lake  by  requiring  the  road  to  be  built  '*  by  the  shortest  practi- 
cable route"  from  F(mntain  Geyser  to  the  Thumb  of  Yellowstone  Lake. 
This  change  did  not  materially  aftect  the  cost. 

The  act  of  Congress  approved  August  5,  181)2,  appropriates!  $4o,tM)0 
and  i>rovi(led — 

That  iiftiHMi  thonsuiKl  dollars  of  this  auioiint,  or  so  iiiiicli  theroof  as  luiy  bo  noecs* 
rary,  miiy  b(<  oxpeiidcd,  in  tho  discretion  of  the  »Sorr«tary  of  War,  for  tlio  coii8trao- 
tioii  of  ii  road  from  tho  Tppcr  (ieyst^r  Uasiu  to  a  point  on  Siiako  Kivor  whero  ifc 
crosses  the  southern  boundary  of  the  park. 

This  act  has  boen  construed  as  tho  wish  of  Congress  to  nuMlify  the 
]):()ject  by  adding  about  'S\S  miles  of  roads,  which  will  considerably 
increase  the  estimated  cost  made  in  1881). 

One  hundred  and  thirty-five  miles  of  main  road  and  35  miles  of  side* 
road  remained  to  be  built  June  30,  1803.  The  estimated  cost  of  this 
unfinished  work  was  $410,100. 

At  the  beginning  of  the  year  roads  had  been  opened  np  which 
enabled  tourists  to  visit  iMammoth  Hot  Springs,  Norris  Geyser  Baain, 
l^ower  Geyser  Rasin,  U])per  Geyser  Basin,  Yellowstone  Ijake,  the  Falls, 
and  upi)er  end  of  the  (irand  Canyon  of  the  Yellowstone  Kiver.  Total 
amount  expended  u))on  the  ])roject  since  commencement  of  work  in 
18S3  to  June  30,  1803,  including  outstanding  liabilities,  $373,770.42. 

During  the  past  year  the  bulk  of  the  work  has  been  in  repair  and 
im]n'oving  the  construction  of  existing  roads.  The  new  road  fnim  West 
Thumb  of  Yellow>tone  Lake  toward  south  boundary  of  the  Park  wjia 
cleared  and  grubbed  to  a  point  15^  miles  distant  from  the  lake.  Tho 
new  roads  at  Norris  and  Fountain  Geyser  basins  were  completed.  Tho 
beach  road  along  YeHowstone  Lake  was  placed  in  a  passable  condition. 
The  new  road,  1  mile  h)ng,  at  the  Ui)per  Falls  of  the  Yellowstone, 
liiver  was  conii)Ietc(l,  except  the  wooden  arch  over  the  ravine;  the  latter 
is  almost  ready  for  travel  over  it.  About  two  weeks' work  will  ftniali 
it.     The  road  to  Inspiration  Point  commenced  last  year  was  (*omplut<HL 

Anioniit  (»xp(Mided  during  fiscal  year  ending  June  30, 1894,  includini; 
outstanding  liabilities,  $30,000. 

.Inly  1,  is:»:>.  l):il:ni(«'  unrxjM-mlrd 4^*810. HG 

.JiMio  ;>{),  ISIM.  ainoimt  rxpoiuluil  diiriiitj  liscal  .v«*:ir 87,170.41 

.Tnlv  1.  ISn^l,  l):ilmi(M»  uno\-]>onc]c<l l.ftiO.  15 

.Inly  1,  \x\U,  ontstinKliiiij:  liabilities 1,610.15 

Aiiioniit  appni])riat<':l  by  act  of  Au^n.st  IS,  1804 30.000.00 

Ainoiint  available  tor  tiHcal  yuar  ending  .June  80,  ISSK'i 30,000.00 

Amount  (estimated)  reipiired  tor  eomplction  of  existing  projeet *I30, 000.00 

(See  Appendix  E  E  K.) 

'A<*e<>r(Ung  to  estimatt3  of  1889,  which  was  too  low. 
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MILITARY   AND   OTHER  MAPS. 

j^v^  ^^V>llowing  maps  and  plans  have  been  pbotolitbograplied  aud  an 

Max>    of  modification  of  tbo  pierhead  and  bulkhead  lines  for  the  north 
«nore     o^  the  East  Kiver  from  Oak  Point  to  Hunts  Point,  New  York 

u^ericix'al  and  detail  drawings  of  the  gates  of  the  800-foot  lock.  St. 
^    ary^    I^alls  Canal,  Michigan,  in  14  sheets. 


RECONNAISSANCES  AND  EXPLORATIONS. 

.j."^    ^tV)llowiug  officers  have  been  on  duty  at  the  headquarters  of  the 

.|     ^^"i^  departments  engaged  in  prei)aiing  such  maps  and  making 

^.     ^xx  rveys  as  were  required  by  their  respective  commanding  ofiicers : 

i^-^^^^'fc,  Cassius  E.  Gillette,   Corps  of  Engineers,    at  headquai ters, 


Will    -        ^meut  of  the  Missouri,  to  August  26, 1893,  siuce  which  date  Capt. 

Yj^\^x:»i  L.  Marshall,  Corps  of  Engineers. 
jjj^jj^53*    Tully  McCrea,  Fifth  U.  S.  Artillery,  at  headquarters,  Depart- 

j^j^  ^^  :ff  the  Columbia, 
jj^^^^t:.  Charles  G.  Lyman,  Second  U.  S.  Cavalry,  at  headquarters, 

^j^^-^"^  ment  of  California. 
j)gp^^S>'tr.  William  L.  Marshall,  Corps  of  Engineers,  engineei*  officer, 
^QP^^^^^^'t-ment  of  the  Missouri,  reports  that  no  field  work  has  been  done 
of  n^-i^^  the  year;  that  the  oftice  work  has  consisted  in  the  ineparation 
mai^^"  -^^  ®» tracings,  reproductions,  etc.,  mounting,  correcting,  and  issuing 
^f  I«*       5      an<l  that  contour  maps  have  been  or  will  be  made  of  the  posts 

/^^*^^^ts  Leaven wortli,  Mackinac,  Sill,  Supply,  and  Wayne. 

M^^  Appendix  F  E  F  1.) 
X>i.j^^*^  '-^  Tully  McCreti,  Fifth  U.  S.  Artillery,  acting  engineer  officer, 
sist^^^"^"^^*"^  of  the  Columbia,  reports  that  field  operations  have  con- 
anil^:?^    i'i  minor  surveys  for  the  improvement  of  the  drainage  system 
and  ^  tie  range  at  Yanccmver  I^arracks,  and  the  survey  of  roads  through 

sui-^^  ^^^Ijacent  to  the  Vancouver  Barracks  military  reservation;  that 
maj^,^"^*^  are  being  made  to  obtain  data  for  the  preparation  of  contour 
Spc^j^  of  the  posts  of  Forts  Townsejid,  Sherman,  Walla  Walla,  and 
der^^^  ^^ne,  and  that  the  office  work  has  consisted  in  the  revision  of  the 
mili-^  "^^tmeut  map,  collecting  information  in  regard  to  the  Indian  and 
tra^- J  ^^Ty  reservations  in  the  department,  the  prej)aration  of  maps,  plans, 

( ^^  ^^gs,  solar  prints,  and  plats,  and  mounting  and  issuing  maps. 

r^^^^  Appendix  F  F  F  2.) 

otrt  ^^  ^^iit.  Charles  G.  Lyman,  Second  U.  S.  Cavalry,  in  charge  of  engineer 

tlicv  ,^^  ^  Department  of  California,  reports  that  tbeoffice  work  has  involved 

(»ti>  ^'^^  Reparation  of  original  drawings,  tracing  and  blue  printing  of  maps, 

cux^^^  "^^^^^^^^^^"^  ^*'^^  distribution  of  maps,  the  care  and  preservation  of 

',^ck^^^*ying  instruments  in  store,  and  issuing  the  same  to  the  difterent 

>^^  ^>  to  trooi)S  in  the  field,  and  to  the  quartermaster's  department. 

"l^^^  ^<ild  work  of  any  importance,  with  the  exception  of  the  survey  of  a 
^Y^^^  V  on  the  Presidio  Keservation  for  the  depot  quartermaster,  has  been 
y^x^ed  into  during  tlie  year. 
V^eo  Appendix  F  F  F  3.) 

^^^"^IMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE 
Op  WAR  MAPS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
toservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  $2,142.86  for  each  of 
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seven  military'  departments  west  of  the  Mississippi  Eiver,  ^15^000;  for 
publicati(»n  of  maps  for  use  of  the  War  Department,  inclusive  of  war 
maps,  810,000;  total,  $25,(K)0. 

Attention  is  specially  invited  to  this  estimate  for  appi-opriatiou  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi liiver  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
ibr  military  purposes,  to  make  such  surveys  aad  prepare  such  ma[)S  as 
may  bo  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  conse- 
quently, these  oflicers  have  been  very  much  cramped  for  hick  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  ai'e  constantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as  pos- 
sible*, but  with  no  means,  even  for  the  purchase  of  paper,  their  efforts 
are  limited  in  results. 

Para<(rai)h  '5s;j  of  the  Army  Kegulations  requires  that  the  command- 
ing f)llicer  of  each  i)ost  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  ui)on  the  Engineer  Department  for  accurate  charts 
showing  the  s<mndings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
ui)on  this  department  to  perform  its  duty  under  this  regulation  can  not 
be  honored  from  lack  of  means. 

Interest  in  the  war  maps  published  by  this  office  and  I'epublished  by 
virtue  of  tlie  sundry  civil  act  of  March  2, 18S9,  continues  very  active. 
Of  the  1,101)  copies  of  each  map  i)rintcd  under  the  act  alUided  to,  all 
tliose  not  printed  in  this  oflice  (47  sheets)  have  been  exhausted  for 
some  tinu»,  an<l  the  calls  for  them  can  only  bo  honored  with  sets  defi- 
cient in  that  number  of  sheets. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to 
military  geography  which  could  with  little  exi)ense  be  made  available 
lor  the  information  of  officers  of  the  Army:  for  instance,  there  are  on 
the  office  files  detailed  maps  of  reghms  of  Europe  which  nmy  become 
at  an  (Muly  day  the  theaters  of  war,  and  it  would  be  of  gi'eat  advan- 
tage to  tlie  s(»rvice  if  such  information  as  these  maps  give  could  be 
made  available  for  tlu»  study  of  officers,  especially  on  the  outbreak  of 
hostilities.  Were  the  means  i)rovided,  this  office  would  be  glad  to 
compile  and  to  disseminate  the  information  on  its  iiles. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  nniii* 
hers,  hut  it  is  its  expectation  that  it  shouhl  be  a  highly  instructed oiie, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps 
of  (!crtain  re«iions  of  Kuro])e,  audit  was  with  great  regret  that  tins 
ollice  ould  not  render  this  assistance  to  officers  desirous  of  improving 
themselves  professionally,  especially  when  themateiial  was  on  its  files, 

OFl'H'E    OF    THE    (  IIIKF    OF  ENCJINEERS. 

During  the  fiscal  year  ending  June  30,1894,  the  following-named 
onic(»rs  were  on  duty  in  this  office  as  my  assistants: 

MaJ.  Henry  .M.  Adams,  MaJ.  Thomas  Turtle,  a::d  Capt.  John  (>.  D, 
Knight. 

W'ry  res[)ect fully,  your  obedient  servant, 

Thos.  Lincoln  Cas£:y, 
BH(j,  Gen.j  Chief  of  Eng\neer9. 
Hon.  Daniel  S,  Lamont, 

Secretary  of  lV«r. 
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GUX  AND    MOKTAR    BATTEKIKS-TORPEDO    SUED,  NEW  YORK   HARBOR. 


KEPOliT  OF  LIKCT.  COL,  GEORGE  L,  GILLESPIE,  CORPS  OF  ENGINEERS.     * 
OFFICER  IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894. 


IMPROVKMENTS. 


a.  Mortar  batttjry.  o.  Torpodo  shed. 

6.  Gun-lift  battery.  d.  Emplacement  for  lO-inth  gun. 


Engineer  Office,  U.  S.  Army, 

New  i  orA-,  N.  Y.,  July  ^,  1894. 

CfENPniAL:  I  have  the  honor  to  transmit  herewith  annual  reports,  in 
duplicate,  for  the  fiscal  year  ending  June  30, 1804,  upon  fortifications 
in  my  <!harge. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  CoLy  Corps  of  Engineers, 
Brig.  den.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S.  A, 


2  A. 

[Extract.]     ' 
MORTAR  BATTERY  NO.  1. 

Under  sealed  ])roposals  opened  April  12, 1803,  the  following  material 
for  the  construction  of  mortar  platforms  has  been  purchased: 

1.  From  Waldo  A:  Stout,  Bridgeport,  Conn.: 

:iSl  aluininium  bronze  bolts,  at  2I)|  cents  per  pound. 

:^4  phos])bor  bronze  washers,  at  22^  cents  per  pound. 

1^1  steel  nuts  (for  above  bolts),  at  57|-  cents  each. 

'J'Ai  wrouixht  iron  anchor  bolts,  with  hexagonal  nuts,  at  39  cents  each. 

The  a^^gregati*  cost  of  the  almve  nuts  and  bolts  for  sixteen  platforms 
is  $7,OS.*>.7r). 

2.  Froui  Casey  Sl  Sherwood,  (^roton.  Conn.: 
For  sixteen  sets  of  eight  stones  each,  or  2,126  cubic  feet  granite  rings  (which  form 
the  upper  surface  of  the  mortar  i>latform3  and  the  seat  of  the  base  ring  of  the- 
mortar  carriage^,  at  $319  for  one  sot,  equivalent  to  $2.4007  per  cubic  foot. 
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COST   f)F   TORPKIX)   BUILDING. 

Foundations. 

Excavation,  382  cubic  yar<lH  earth,  at  $0.912147 $348.44 

Concrete  masonry,  1^53  cubic  yards,  at  $S.0227G 2.  029. 76 

Total 2,378.20 

Mason  nj  wall. 

Stonework,  granite  with  brownstone  backing,  172 cubic  yards,  at  $25.612. .  12, 088. 96 

Brickwork,  296.5  cubic  yards,  at  $12.985 3,85).04 


^i' 


Total 15,030,03 

Earth  embankment. 

Inside  tilling  of  earth,  915  cubic  yards,  at  $0.3692 337.88 

(iradin«x  long  slopt^  behind  the  building 3Jl.  35 

Terrace  i>eside  the  building 3lt.  10 

(iut  t<'rs,  1  .().')7  8<iuare  feet  cobidestone  paving,  at  $0.14337 237. 57 


r|i 


Total 1,280.90 

Carpenter  icork. 

^Vindow8  an<l  tloors 607.71 

Floors 530.59 

Total 1,138.30 

Iron  mnk  of  rooJ\  ivindoicSf  etc. 

Contract  with  Manhattan  Supply  Company: 

Iron  roof  in  place 2,970.00 

1  double  iron  shutters 64.80 

55  double  iron  window  shutters,  at$7.  89 433.95 

2  rolling  iron  doors,  at  $37.  40 74.80 

3, 570. 56 

Hardware.  <'tc 115.85 

Total 3, 68a  40 

Sifprrinivndcncef  offivCj  etc. 

Superintendence 1,053.26 

Legal  holi<lays 201.50 

Advertising 79.75 

Trinting 12.30 


Total ^ 1,350.01 

Miscellaneous 5.01 

Expend ibh'  material  on  hand 52.70 

(Jrand  total 25,83a 


APPENDIX  No.  2. 


GV^  AND    MORTAR   BATTERIES— TORPEDO    SUED,  NEW  YORK   HARBOR. 


REPOIIT  OF  LIEUT,  COL,  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS,     * 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894, 


IMPROVEMENTS. 


tf.  Mortar  battery.  c.  Torpodo  shed. 

h,  Ciiin-lift  battery.  d.  Emplacement  for  10-inch  gun. 


Engineer  Office,  U.  S.  Army, 

New  York,  K.  Y.,  July  ^,  1894. 

General:  T  have  the  honor  to  transmit  herewith  annual  reports, in 
duplicate,  for  the  fiscal  year  ending  Juno  30, 1894,  upon  fortifications 
in  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  CoLy  Corps  of  Engineers. 
Brig.  (Jen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


2  A. 

[Extract.]     ' 
MORTAR  BATTERY  NO.  1. 

Under  sealed  ])roposals  opened  April  12, 1893,  the  following  material 
for  the  construction  of  mortar  platforms  has  been  purchased: 

1.  From  Waldo  cV  Stout,  Bridgeport,  Conn.: 

'\i<{  aluminium  bronze  bolts,  at  291  cents  per  pound. 

1^1  j)hos])bor  bronzti  washers,  at  22^  cents  per  pound. 

'A^i  steel  nuts  (for  above  bolts),  at  tl^  cents  each. 

25G  wrouLcht  iron  anchor  bolt^,  with  hexagonal  nuts,  at  39  cents  each. 

The  aggregate  cost  of  the  above  nuts  and  bolts  for  sixteen  platforms 
is  87,OS5.7r). 

2.  From  Casey  &  Sherwood,  Groton,  Conn.: 
For  sixteen  sets  of  eight  stones  each,  or  2,126  cubic  feet  granite  rings  (which  form 
the  upper  surface  of  the  mortar  platforms  and  the  seat  of  the  base  ring  of  the- 
mortar  carriage),  at  $319  for  one  set,  equivalent  to  $2.4007  per  cubic  foot. 
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Under  sealed  proposals  opened  November  6,  1893,  a  bid  for  fiirnisli- 
in^  steel  jam  nuts  for  the  holding-down  bolts  was  accepted  from  Wil- 
liam Gaskell  &  Sons,  Brooklyn,  N.  Y.,  for 

192  hexagonal  steel  Jam  nuts,  2J  inches  by  throe-fourths  of  an  inch  deep,  If  inches 

opening,  at  22  cents  each. 
192  hexagonal  steel  jam  nuts,  2^  inches  by  1  inch  deep,  1}  inches  opening,  at  22 

cents  each. 

All  deliveries  under  the  above  agreements  have  been  completed. 

During  the  year  the  nmsonry  of  the  battery,  including  the  counter- 
scarp wall,  has  been  eomi)leted,  except  the  floor  of  the  southern  trans- 
verse gallery  (about  23.5  cubic  yards). 

An  ammunition-service  track,  3  feet  gauge,  of  girder  rails,  70  pounds 
per  yard,  has  been  laid  in  the  galleries  and  along  the  rear  of  the  mor- 
tar pits  as  iar  as  the  floor  construction  has  been  carried.  Turntables 
are  set  at  the  intersections  of  the  galleries  and  at  the  entrances  to  the  pits 
in  the  west  ditch.  At  the  hitter  x)oints  this  track  connects  with  a  track 
through  the  main  entrance  of  the  battery,  extending  to  the  Engineer 
Wharf. 

Bullet-proof  doors  have  been  provided  and  hung  at  the  main  entrance 
and  at  eaidi  of  the  counterscar])  galleries.  The  sand  filling  of  the  main 
parapet  has  boon  completed ;  the  embankment  outside  the  counterscarp 
wall  hns  been  completed,  except  along  the  south  side,  where  the  battery 
is  not  exposed,  and  which  it  was  thought  best  to  leave  until  the  more 
essential  woik  was  done. 

The  total  amount  of  nmsonry  in  place  is  29,<)76  cubic  yards,  which, 
with  255  cubic  yards  still  to  be  iflaced  in  the  platform  foundation  and 
the  floors  of  the  south  pits,  and  in  the  floor  of  the  south  trans- 
verse gallery,  makes  the  total  quantity  in  a  complete  battery  of  this 
type  21),931  cubic  yards. 

The  total  amount  of  sand  excavated  and  placed  in  the  main  parapet 
and  counterscarp  ombankniont  is  157,539  cubic  yards.  Of  this  amount 
7,194  cubic  yards  were  rearrangement  of  sand  previously  jdaced,  caused 
by  tlio  action  of  the  wind.  Tiie  total  quantity  in  the  completed  buttery 
is  thoroforc  150,315  cubic  yards. 

MollTAU    PT.ATFOnMS. 

When  the  work  of  oonstrnction  of  this  battery  began  in  November, 
1S9(),  no  cairiago  for  the  mortar  had  boon  adoi)ted  by  the  Government, 
and  thoroforo  no  studios  h'ad  boon  made  for  the  requisite  platforms. 

A  suitable  carriage,  callod  the  spring-return  carriage,  having  been 
adopted  early  in  1S92,  i)lans  for  the  platforms  were  ])roposed  by  The 
3>oard  of  Knginoors,  and  approved  by  the  Chief  of  Engineers  March 
10, 1S93,  which  contom])lato(l  the  formation  of  circular  wells  of  concrete, 
4  foot  11  inches  interior  radius  and  12  inches  dee]),  faced  with  granite 
blocks,  which  had  an  extreme  rise  of  15  inches.  The  thickness  of  the 
concrete  forming  the  bottom  of  the  well  was  3  feet  lO.J  inches  at  the 
center,  and  4  f<'Ot  on  the  ]»ori])hery. 

As  the  water  penetrated  the  surrounding  sand  under  ordinary  con- 
ditions to  the  height  of  4  foot,  api)roximately,  above  mean  low  >vater, 
and  the  lower  surface  of  concrete  was  projected  to  be  laid  at  2  feet  3J 
inches  above  moan  low  water,  the  practicability  of  excavating  the 
inclosed  sand  oconcmiically  without  injury  to  the  breast-height  walls  of 
the  pits,  located  at  5  foot  above  moan  low  water,  which  had  already 
been  built,  became  a  problem  of  serious  import. 
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The  work  of  excavating  for  these  foandations  began  early  in  July, 
1893.  The  sum  of  $20,000  had  been  allotted  for  the  construction  of 
eight  platforms,  but,  owing  to  the  success  of  tlie  method  employed  for 
sinking  the  foundations,  this  sum  proved  to  be  greatly  in  excess  of  that 
required  for  eight  platforms,  and  work  was  carried  on  on  the  entire 
sixteen. 

The  method  adopted  was  proposed  by  Mr.  J.  II.  Casey,  assistant 
engineer.  It  consisted  in  draining  the  sand  in  the  vicinity  of  the  exca- 
vation by  pumping  from  well-points  distributed  over  the  area  and  con- 
nected with  a  single  pump. 

The  fresh-water  supply  for  the  construction  plant  on  the  work  is  from 
Buch  a  system,  and  experiments  in  this  direction  showed  the  practica- 
bility of  lowering  the  level  of  the  water  in  their  vicinity  by  continuous 
pumping,  and  also  furnished  data  as  to  the  size  of  plant  required  for 
the  work  proi)osed. 

Work  was  confined  to  a  single  pit  at  a  time,  the  entire  plant  being 
removed  and  transferred  as  required.  For  tbe  two  northern  pits  12 
well-points  were  used,  located  as  shown  in  the  drawing,  fig.  1.  The 
wells  were  1^  inches  in  diameter  and  driven  to  about  2  feet  below  mean 
low  water.  They  were  connected  together  at  the  upper  end  and  to 
the  pump  by  a  line  of  pipe  5  inches  in  diameter  at  the  pump  and 
diminishing  to  IJ  inches  at  the  extremities.  The  pumi)  used  was  a 
Blake  tank  pump,  with  a  12-inch  stroke,  an  8-inch  water  cylinder,  and 
a  5-inch  suction,  which,  at  a  speed  of  100  strokes  per  minute,  gave  a 
capacity  of  about  200  gallons  per  minute.  It  discharged  through  tbe 
main  drain  from  the  pit  into  the  general  drainage  system  of  the  battery. 
The  pump  was  one  that  was  on  hand  here,  having  been  purchased  for 
general  use.  Steam  was  supplied  from  the  20-horsc-power  boiler  of  a 
double  drum  hoisting  engine  on  the  work. 

Water  gauges,  to  determine  the  effect  of  the  pumping  and  the  area 
drained,  were  located  as  indicated  on  fig.  2  of  theaccomi^anying  draw- 
ing, one  in  the  northeast  pit,  two  in  the  northwest  pit,  one  in  the  ditch 
near  the  entrance  to  the  north  pits,  and  a  fifth  (not  shown  on  the  draw- 
ing) in  a  sand  pit  about  200  feet  south  of  the  battery,  where  it  would 
be  well  beyond  the  eff*ect  of  the  pump.  These  gauges  consisted  of  well- 
points  driven  in  the  usual  way  and  provided  with  interior  cylindrical 
tloats  of  tin.  The  elevation  of  the  water  was  indicated  by  the  upper 
extremity  of  an  upright  rod  fastened  to  the  float  and  moving  over  a 
vertical  scale,  the  zero  of  the  scale  corresponding  to  mean  low  water. 
During  the  i)umping  for  the  two  north  pits,  readings  were  taken  on  the 
gauges  every  hour  and  the  result  recorded.  The  record  made  during 
the  pumping  for  the  northwest  pit  is  given  below,  to  show  the  local  effect 
of  the  pumping.  The  pump  was  started  at  10  p.  m.  August  0,  and  ran 
with -but  slight  intermission  until  2:40  p.  m.  August  11,  when  the  con- 
crete foundation  was  high  enough  to  be  out  of  danger  frofti  submergence. 

At  8  a.  m.  August  10,  the  water  was  found  to  be  low  enough  to  admit 
of  excavation,  and  the  work  was  accordingly  begun  and  carried  on  as 
rapidly  as  the  lowering  of  the  water  would  admit.  Concrete  was  placed 
as  fast  as  the  excavation  was  ready,  the  pump  being  worked  continu- 
ously until  2 :40  p.  m.  August  11,  when  the  concrete  was  up  to  elevation 
4o 
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Date. 


Time  of  (In  V.     — 

*      :      I.      i 

I 


Aug.    9      10 
J  11 

I  12 

Aug.  10  '     1 
•> 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

1 

2 

:i 

4 
5 
G 

7 

8 

9 

10 

11 

12 

1 

•) 

*rf 

3 
4 

5 
U 
7 

8 

0 

10 

11 

12 
1 

•"> 

3 
3 
5 


Aug.  11 


p.  m ^ 

p.  Ill ' 

p.  ni 

a.  in 

a.  Ill 

a.  ni 

a.  Ill 

am 

a.  m ; 

a.  in I 

a.  m 

a.  in I 

a.  lu { 

a  ni , 

in i 

p.  Ill 

p.  m 

p.  in 

p.  ni 

p.  Ill 

p.  in 

p.  in 

p.  in 

]».  m ^ . . 

j).  m 

1».  in 

I».  Ill 

a.  m 

a.  m ' 

a  in 

a.  ni 

a.  ni 

a.  ni 

cl«    111  •>••>•■• 

a.  Ill 

a.  in 

a.  Ill 

a.  m ' 

m ] 

p.  m I 

1».  in 

J).  Ill I 

:3<)  p.  Ill ■ 

J),  lu 

I 


75  I 


Feet. 
4.02 
4.11 
3.09 
3.  29 
3.33 
3.07 
3.75 
3.  GO 

o    oo 

3.70 
3.  tJ5 
3.  CO 
3.  07 
3.50 
3.54 
3.53 
3  52 
3.51 
3.50 
3.  U5 
3.04 
3.04 
3.04 
3.04 
3.  (!4 
3.  04 
3.04 
3.  04 
3.  «'4 
3.04 
3.04 
3.dS 

3.  :is 

3.  38 
3.  42 
3.  42 
3.  42 
3  42 
3.  42 
3.44  i 
3.44 
3.41 
4.40 
3  55 


Gauge  readings. 

— 

BemarlcB. 

II. 

IV. 
Feet. 

V. 

Feet. 

Feet. 

4.03 

4.01 

Gauge  III  woa  not  read. 

5.05 

4.02 

2. 10  1 

4.02 

2.74  ; 

4.02 

2.05  ' 

4.02 

2.  03 

4.02 

Stopped  pump  3.30. 

2.25 

4.01 

StartcMl  pump  4.10. 

2.  02 

4.02 



Stopped  5.10 

3.  25 

4.0U 
4.20 

Started  0.25 

2.20 

1.92 

4.20 

Excavating  furplatfonnH  lM*;;au. 

1.92  1 

4.20 

4.05 

1.87 

4.20 

4.05 

1.80 

4.10 

4.07 

1.84  : 

4.09 

4.07 

1.80 

4.00 

4.03 

1.82 

4.06 

4.03 

1.70 

4.05 

4.04 

1.  K2 

4. 05 

4.04 

1.08 

4.05 

4.03 

1.07  , 

4.05 

4.03 

1.07 

4.00 

4.0G 

1.07  . 

4.00 

1.07 

4.00 

4.06 

1.00 

4.00 

Stoppe<l  at  10. 
Started  at  11. 

2.  '"^ 

4.00 

T.  (-9 

4.  01) 

l.ox 

1.00 

4.06 

l.OS 

4.00 

1.09 

4.  to 

4.06 

1.09 

4.00 

2.  00 

4.  CO 

2.  05 

3.98 

3.  08 

2.  00 

4.00 

1.90 

3.9S 

1.95 

3.  08 

1       3.98 

l.t^G 

3.98 

1.00 

3.98 

■ 

1.90 

3.  OR 

3.08 

1       190 

3.98 

1.95 

3.98 

4.05 

Pump  stopped  at  2.40  p.  ni. 

2. 10 

3.90 

• 

4.40 

4.40 

1 

3. 30 

1 

3.90 

4.05 

1 

The  driiiuinf?  of  the  pit  in  this  way  left  the  sand  free  from  watery 
but  (lain])  enough  to  stand  vertical  under  the  wall  of  the  pit,  enabling 
the  concrete  to  be  ])ut  in  against  it  without  forms.  Wooden  forms  were 
used  for  the  concrete  of  the  platforms  except  where  it  came  under  the 
footing  of  the  wall.  No  special  care  was  taken  to  preserve  the  well- 
I)oints  that  came  within  the  concrete,  but  they  were  afterwards  with- 
drawn, only  two  being  lost  in  the  operation. 

The  plan  worked  well  from  the  first,  and  no  unforeseen  difficulties 
were  met  with.  At  the  time  of  the  excavating  for  the  south  pits,  on 
October  1),  the  general  level  of  the  water  in  the  soil  was  higher,  being 
about  4.<S  feet;  in  addition  to  this  fa<5t,  a  bed  of  coarse  gravel  about  3 
feet  thick  underlying  the  foundations  allowed  the  water  to  flow  in  the 
soil  more  n^adily,  anil  the  one  pump  was  found  to  bo  insufficient.  In 
the  southeast  pit  twelve  hours  continuous  pumping  lowered  the  water 
only  l.L*  feet.  It  was  therefore  thought  best  to  increase  the  plant  by  a 
seccnid  smaller  pump,  connected  to  six  well-points  distributed  over  the 
center  of  the  area  to  be  drained,  before  beginning  work.  Even  with  this 
additional  power  headway  was  made  but  sh)wly  against  the  water,  and 
so  the  pumps  were  run  continuously  from  3  !>.  m.  October  9,  to  1  p.  m. 
October  11,  before  it  was  deemed  safe  to  stop  the  small  pump;  the  large 
pump  was  continued  until  noon  of  October  12.  It  should  be  stated 
that  the  insufficiency  of  the  increased  plant  was  probably  partly  dae  to 
the  inability  of  the  boiler  to  supply  sufficient  steam  for  botJi  pumps. 
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The  bolts,  24  in  number,  that  bold  the  roller  path  to  the  platform, 
extend  entirely  through  the  concrete  foundation,  where  they  are  held 
at  the  bottom  by  washers.  As  the  setting  of  these  bolts  is  an  opera- 
tion requiring  great  accuracy,  it  was  thought  best  not  to  attempt  it 
while  tlie  foundations  were  being  put  in;  and  their  subsequent  setting 
and  adjustment  was  provided  for  in  the  following  manner:  At  the 
bottom  of  the  excavation,  and  about  where  the  head  of  each  bolt  would 
come,  was  placed  a  small  layer  of  concrete  about  2  feet  in  diameter  and 
G  inches  thick  (fig.  4).  This  was  rammed  in  place,  and  an  empty 
cement  barrel  inverted  over  it.  The  foundation  was  carried  up  around 
these  barrels,  thus  leaving  holes  18  inches  in  diameter  that  allowed  a 
large  latitude  in  setting  the  bolts.  The  upper  head  being  left  in  the 
barrel  kept  the  hole  clear  during  the  progress  of  the  work  and  until 
the  time  came  for  setting  the  bolts.  The  concrete  at  the  bottom  of  the 
hole  kept  the  sand  from  Howing  in  when  pumping  was  stopped,  and 
also  served  as  a  support  for  the  head  of  the  boll  during  the  operation 
of  setting. 

Fig.  3  shows  the  method  used  for  setting  the  bolts.  A  skeleton  frame, 
or  temi)late,  swinging  on  a  lixed  center,  served  to  hold  the  bolts  in  posi- 
tion after  tlie  center  had  been  accurately  located  and  one  bolt  set  at 
the  proper  distance  from  it.  The  pieces  cf  the  template  were  not  fas- 
tened together,  but  were  simply  swung  over  the  bolts  to  hold  them  in 
place,  the  bolts  being  i)lumbed  and  supi)orted  at  the  proper  level  from 
below.  The  barrels  were  broken  up  and  entirely  removed  iireparatory  to 
setting  the  bolts.  The  holes  being  full  of  water,  the  concrete  in  which 
the  bolts  were  to  be  set  was  lowered  to  its  place  in  bags,  where  it  was 
deposited  and  tamped  in  place.  The  sections  of  the  template  were 
moved  progressively  around  the  circle  as  the  bolts  were  set.  The  bolt* 
at  the  center  was  set  in  a  temporary  mound  of  concrete,  which  was 
afterwards  broken  up  and  removed. 

The  platforms  are  all  comi)leted  with  the  exception  of  the  floor  foun- 
dations and  pavement,  and  setting  the  index  rings  in  the  southern  pits. 
An  additional  allotment  of  $5,000  was  asked  for  to  complete  the  foun- 
dations: $2,000  of  tkis  sum  was  allotted  on  December  19, 1893,  and  the 
balance  will  be  sufficient  to  complete  the  battery. 

The  base  ring  and  the  racer  of  the  carriage,  carrying  respectively  the 
upper  and  lower  roller  paths,  are  of  such  dimensions  (13  feet  10 J  inches 
and  14  feet  in  diameter,  respectively)  that  it  was  necessary  to  deliver 
them  into  place  over  the  main  parapet  of  the  battery.  For  this  purpose 
the  construction  track  for  the  battery  was  carried  along  an  inclined 
trestle  over  the  counterscarp  wall,  across  the  ditch,  and  on  to  the  main 
parapet.  The  carriages,  mounted  on  suitable  flat  cars,  were  brought  to 
this  incline,  hauled  to  the  top  by  a  cable  from  a  20-horse-power  hoisting 
engine  on  tlic  parapet,  and  lowered  by  means  of  a  similar  incline  into 
the  pits.  The  smaller  parts  of  the  carriages,  the  cheeks,  transoms,  etc., 
as  well  as  the  mortars,  were  taken  through  the  main  entrance  directly 
into  the  juts  and  handled  by  a  derrick  placed  over  the  pits.  The  mor- 
tars were  mounted  on  the  carriages  by  means  of  a  pair  of  shears  made 
of  two  i)ieces  of  timber  12  inches  by  12  inches  by  44  feet  in  length.  On 
April  13,1894,  an  accident,  caused  by  the  breaking  of  a  4- inch  rope 
which  was  being  used,  under  a  strain  of  1 J  tons,  to  lower  the  carriages 
into  the  southwest  pit,  resulted  in  the  breaking  of  the  base  ring  of  car- 
riage No.  5,  and  considerable  damage  to  the  platforms.  The  carriage 
ran  down  the  incline,  striking  the  granite  rings  of  the  two  rear  plat- 
forms, dislodging  a  number  of  the  stones  and  bending  several  of  the 
bronze  holding-down  bolts.    One  stone  was  broken  so  as  to  be  useless, 
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and  was  replaced  by  one  cut  from  a  granite  block  on  the  siteof  fhe 
fort.  Three  of  the  bronze  bolts  had  to  be  taken  ont  and  sent  to 
foundry  for  reforming.  The  cost  of  repairing  the  damage  to  the  ] 
forms  was  8187.53.  The  base  ring  of  the  carriage  was  broken  so  a 
be  useless,  and,  as  the  parts  of  these  carriages  are  not  interchanges 
No.  liO  carriage  was  issued  by  the  Ordnance  Department  to  replaoc 
broken  one,  in  order  to  avoi(l  the  delay  of  waiting  for  a  new  base  r 

The  carriages  are  now  all  assembled  in  place.  The  two  nortii 
are  completed  and  all  eight  of  the  mortars  mounted  therein  read] 
service.  In  the  southeast  pit  the  carriages  are  all  assembled  and 
mortars  mounted  ;  and  while  the  tioor  of  the  pit  is  not  laid,  nor 
index  rings  set,  these  four  mortars  could  also  be  used  in  an  emerge 
In  the  southwest  pit  the  ftmr  carriages  are  in  place  and  the  hea 
parts  assembled.  The  mortars  are  all  dehvered  at  the  pit,  and  oi 
mounted. 

On  the  22d  June  a  i)roof  firing  took  place  at  this  battery,  havinj 
its  object  proof  of  gun,  carriage,  and  platform,  and  of  the  eflTec 
blast  upon  breast-height  wall  and  blast  slope. 

The  mortar  used  was  mountcd.upon  the  southeast  i)latfonn  oj 
northeast  pit. 

The  I'ollowing  table  gives  the  eharaet<;ristic8  of  the  rounds : 
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Tlie  sliell  used  was  not  the  service  shell.  The  elevation  of  the  uk 
was  4.")'^  and  the  direction  of  the  line  of  fire  was  S.  OOo  E. 

The  platforms,  breast-height  wall,  and  blast  slope  were  not  inji 
by  the  tilings. 

The  following  table  shows  in  detail  the  cost  of  the  various  operal 
of  constiuetion  of  the  battery  and  platforms: 

1.    COST   or   M.VJ=iOXKY   COXSTIMX'TION    AXI>   SAND  FILLING. 


A.  Muxonrij  romttrnciioti. 

Mixinp:  and  pljicin;^  IjlT.'i.l  cuhic  yards  concT<'tc,  at  $2.3742 $3,5 

Cost  of  laljor  of  stoiio  mason  aii<l  ])lasttTcr8  rutting  and  Bettiu{|f  coping 

of  main  oiitranco  and  curMng  for  turntables,  and  plaHterinf^  walla 2 

Paviii;;  llnors  of  magazines  and  f;alh;ries  (except  Routh  entraueo,  V-foot 

trausverst*  ^ralhry,  and  210  8^lna^^  feet  of  10-foot  gallery,  south  end), 

labor  only,  T'JX.O  sjpiare  yards,  at  !*=0.(>l()2r> .* 4 

Layinjj  ammunition  service  track  and  setting  turntables 2 

Kepairs  to  \An\\t  and  moving  traeks 1,5 

Building  an<l  hanging  mam  entrance  and  gallery  doors 4 

Laying  permanent  track  through  main  entrance  to  connect  with  track  to 

wharf 4 

Total  cost SfB 
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B.  Sandjilling.^ 

Cost  of  labor  filling  27,612  cubic  yards  saud  in  embankment  over  maga- 
zini'8,  around  mortar  pits,  and  on  three  sides  of  counterscarp  wall,  at 

$0.16916 ^ $4,670.98 

Cost  of  labor  grading,  sodding,  protecting  slopes,  and  planting  grass  seed 

th(!n»ou r 3, 429. 49 

Cost  of  labor  rigging  derricks,  moving  and  setting  up  derricks  and  machi- 
ne r  >  3, 05 1 .  34 

Maintenance  of  public  animals 528.  33 

Kepairs  to  quarters 786. 91 

Superintendence  and  office  expenses 1,526.  66 

Total  cost 13,993.71 


Cost  of  masonrv  construction 6,  664. 19 

Cost  of  saud  filling 13,993.71 

Cost  of  masonry  and  sand  filling 20, 657. 90 

2.    CONSTRUCTION   OF   MORTAR   PLATFORMS  AND   MOUNTING   CARRIAGES. 

Excavation : 

a.  Pii)e8  and  well-points $75. 94 

b.  Labor  fitting  and  setting  up  pipes  and  well  points,  pump- 

ing water,  and  excavating  for  foundations 1,  694.32 

$1,  770. 26 

For  material  and  labor  of  mixing  and  placing  984.25  cubic  yards  concrete 

of  platform  foundations,  at  $5.578 5,490.27 

Cost  of  labor  mixing  and  placing  foundations  for,  and  laying  of,  3-inch 

pavement  in  mortar  i»its,  523.86  square  yards,  at  $0.5347 280. 12 

Cost  of  bolts,  nuts,  and  wasliers  for  base  and  index  rings $7, 085. 75 

Cost  of  16  sets  of  granite  stones,  at  $319 5,104.00 

Jam  nuts  \\)v  base  rings 85. 14 

Cost  of  labor  8«'ttin<j:  stones,  bolts,  base  and  index  rings -2, 359. 90 

For  milt'ago  and  telegrams 25. 83 

14,  660. 62 

Cost  of  labor  handling  and  sotting  4  lower  roller  paths  in  northwest  pit  . .         902. 43 
Cost  of  material  used  in  setting  4  lower  roller  paths  (oxide  of  manganese, 

iron  filings,  and  white  lead) 32.  75 

Total  cost 23,136.45 

3.    ASSEMBLING   CARRIAGES   AND   MOUNTING   MORTARS. 

Cost  of  labor  moving  16  carriages  and  mortars  to  battery,  lowering  into 

pits,  cleaning  and  assembling  carriages,  and  mounting  13  mortars $3, 163.87 

Cost  of  material  used  in  setting  lower  roller  paths,  cleaning  and  assem- 
bling carriages  (oxide  of  manganese,  iron  filings,  white  lead,  oil,  waste, 
emery  cloth,  and  files ;» 40.86 

Cost  of  ro])lacing  broken  stone,  resc^tting  stones,  taking  out,  straightening 

and  resetting  bolts  (broken  accidentally  on  April  13) 187.53 

Total  cost 3,392.26 


1.  Cost  of  masonry  (onstruction  and  sand  filling 20,  657.90 

2.  Cost  of  construction  of  mortar  jdatforms  and  mounting  carriages 23,'136. 45 

3.  Cost  of  assembling  carriages  and  mounting  mortars 3,392.26 

Total  cost 47, 186.  61 

The  following  tabular  statements  sliow  the  average  daily  number  of 
employes  of  each  chiss  (luring  the  year,  and  the  plant  in  use  for  the 
same  period : 

EMPLOYES. 


Overseers 0. 67 

Clerk 166 

Draftsman 166 

Engineers 2. 65 

Firemen   2.61 

Master  laborers 2. 46 

Rigger 71 


Monthly  laborers .   0. 57 

Teamsters 2. 83 

Blacksmith ; 47 

Carpenters 1. 27 

Plasterer 016 

Stonemasons 53 

Laborers , 35. 05 
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I'LAXT. 

Locomotive 0.  4G     Derricks H.  IG 

Hoisting;  <*u<jin(' 3.08  1  Dump  cars 3.*J1 


Stationary  cn^xiin-* 43 

CoTn-n-to  iiiixt-r .' 43 

liors«s 2. 91 


Flat  cars 7.00 

Bucket  grapple G7 


2     B. 

OrX-LIKT  BATTERY  NO.  1. 

Clini-Llft  r>attery  Xr).  I  is  arraii^^edfor  twol2-iiicli,  hij^h-power,  breech- 
loadiii***  rilled  guns. 

J)iiring  tho  year  tlio  aiTan<^einents  for  handling  ainmunitiou  were 
coniph'tcd.  They  inchidc  .single-rail  overhead  hoists  at  the  entrnnco 
of  each  magazine  gallery,  for  transferring  shot,  etc.,  to  the  magazine 
ears;  and  a  traveling  eranc  of  2,000  pounds  capacity  in  each  shot 
magazine. 

Tho  bullet-proof  c;itrance  doors  were  completed  and  hung;  thus 
making,  with  tlie  cajmniere  over  the  entrance  arranged  for  flank  defeuso, 
an  adequate  defensible  entrance. 

Sixteen  shots  have  becni  fired  from  tlie  north  lift  during  the  year, 
and  nine  from  the  south. 


2    C. 

CONSTRrCTIOX  OF  TORrKDO  SHED. 


Tlie  general  character  of  the  building  is  as  follows: 
The  building  is  of  brick,  DO  feet  by  40  feet  inside,  with  walh>  1  foot 
thick  and  12  feet  high  under  the  eaves;  they  are  carried  1  foot  below 
the  surface,  where  they  rest  on  a  foundation  of  concrete.  Tho  lloor  is 
of  concrete  1  foot  thick.  The  roof  is  slate  supported  by  eight  iron 
trusses.  A  double  track,  3-lbot  gauge,  runs  through  the  building  from 
end  to  end,  and  is  connected  with  tho  construction  track  on  tho  wharf. 
On  either  side  of  these  tracks  arc  racks  of  4  inches  by  8  inches  timber, 
arranged  for  the  storage  of  buoyant  toi-pedo  cases  in  two  tiers.  A 
storeroom,  12  feet  by  12  feet,  fitted  with  closets  and  shelves  for  the 
storage  of  the  smaller  parts  of  the  torpedo  system,  is  located  in  the 
southeast  corner  of  tli  building,  and  an  overhead  trolley,  "witU  a 
cai)a<  ity  of  .'^,000  pounds,  provides  for  the  handling  of  the  anchors  and 
ground  mines,  at  the  eastern  end. 


2  D. 

EMri.ACEMEXT  FOR  10-INCII  GUN. 


Under  contract  a  wharf  and  concrete  plant  were  constructed  at  an 
aggregate  cost  of  S8,402.S3.  This  Mork  was  practically  completed  at 
the  beginning  of  the  fiscal  vear,  the  contract  being  closed  July  14, 
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During  May  and  June,  1893,  a  system  of  pii)es  for  water  supply 
was  laid  from  the  New  Utrecht  Water  Company's  main  to  the  con- 
crete plant  and  hoisting  engines  on  the  site. 

The  following  plant,  1  hoisting  engine  and  boiler,  1  vertical  engine 
and  boiler,  stationary,  1  concrete  mixer,  4  iron  coal  tubs,  7  rotary  dump 
cars,  valued  at  82,545.50,  was,  under  authority  from  the  Chief  of 
Engineers,  transferred  by  sale  to  these  works. 

The  above  plant  was  designed  and  erected  under  the  immediate 
supervision  of  Capt.  James  G.  Warren,  Corps  of  Engineers.  It  is  of 
a  i>ermanent  nature  and  has  been  located  with  a  view  to  the  construc- 
tion of  tlie  entire  system  of  defense  proposed  at  this  place.  It  has 
shown  itself  to  be  admirably  adapted  to  the  i)urpose  and  has  materi- 
ally reduced  the  cost  of  manufacture  of  concrete. 

During  the  year  8,375.50  cubic  yards  of  stone  and  14,G43  barrels  of 
cement  have  been  delivered. 

The  following  amounts  of  material  have  been  purchased  upon  sealed 
proposals,  invited  according  to  law : 

957.3  tons  lar^o  broken  stone,  at  50  cents  per  ton. 
322.8  tons  lar<;e  broken  stone,  at  40.1  cents  per  ton. 
438.3  tons  Iari;o  broken  stone,  at  58.^  cents  per  ton. 
4,480. 7G  cubic  yards  sand,  at  44. V  cents  per  cubic  yard. 

The  mixing  and  placing  of  concrete  began  August  23,  1893,  and  con- 
tinued without  intermission  until  December  0,  1893,  when  masonry 
work  was  stopped  for  the  season.  Up  to  the  latter  date  G,808  cubic 
yards  of  masonry  had  been  placed,  composed  of  G,180  cubic  yards  con- 
crete, Gil  cubic  yards  large  stone  embedded  in  the  concrete,  and  17 
cubic  yards  cut  granite. 

The  total  quantity  of  excavation  to  July  1, 1894,  is  10,8G7  cubic  yards, 
being  tlie  entire  amount  required  for  the  battery.  This  has  all  been 
used  in  the  magazine  covering  and  i^arapet  of  the  battery.  It  is  hard, 
com])act  clay,  with  occasional  bowlders. 

The  totiil  ([uantity  of  masonry  in  place  is  10,362.4  cubic  yards,  of 
which  9,489  cubic  yards  are  concrete,  838  cubic  yards  are  derrick  stone 
embedded  in  the  concrete,  and  35.4  cubic  yards  are  cut  stone  for  door 
casings,  etc. 

The  following  tables  show  in  detail  the  cost  of  the  various  opera- 
tions : 

1.    INSTALLATION   OF    PLANT. 

Excavating  for  stono  and  sand  bins  and  gn^ading  for  construction  tracks..  $755. 64 
Contract  with  Cliarles  F.  Mairs  lor  constructing  wharf,  sand  and  stono 

bins,  and  cement  shed 8,402.83 

.Servi(<\s  of  inspector  on  above 287.50 

Material  and  labor  lor  putting  slides  in  stono  bins  and  erecting  gateo  at 

road  crossing 80. 04 

Material  and  labor  ior  erecting  carrier  rollers  and  guidasheavcs  on  trestle 

and  leads  for  cable 161.87 

Material  and  l.ibor  for  Ijnilding  Hat  cars,  derricks,  and  mixer  frame 500.01 

Engines,  dump  cars,  mixer,  etc.,  transferred  by  sale 2,545.50 

Repairs  and  alterations  to  above 455.34 

Material  and  labor  for  permanent  water  supply 825.58 

Three  engines,  one  friction  clutch,  and  gearing  for  mixer,  per  requisition.  3, 043. 93 

Setting  up  engines  and  mixer  and  erecting  engine  houses 479.64 

Wire  cables,  ropes,  etc.,  for  fitting  up  derricks 1,005.37 

Superintendence  and  office  ex])enses  during  erection  of  plant 480.00 

Total 19,023.25 
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2.    COST  OF   KXCAVATION. 

10.St>7  ruhic  yards  material  excavated,  hoisted,  and  placed  in  embankmenti 
:it  ^0.57305r>  ])er  cubic  ,v:ird,  iucliidiug  services  of  master  laborers,  engi- 
uocrs,  firemen,  blacksmith,  carpenters,  rig-ger,  and  laborers,  and  cost  of 
coal,  water,  oil,  wast<?,  etc.,  chargeable  to  the  account  of  excavation 

Moving  and  wetting  uj)  derricks  and  general  rigging  work 

Building  and  moving  tracks 

Moving  onginc 

INirchase  of  material  for  operating  purjxises  and  repair  and  maintenance 
of  plant 

RepaiiTj  to  buildings 

28()  cubic  yards  earth  ill  ling  from  material  ox<;avated  in  18U2,  at  $0.292855 
per  cubiii  yard 

Time  allowed  employes  for  legal  holidays 

Su])erintend(;nee  and  office  expenw»s,  including  sei*vice8  of  assistant  engi- 
neer, draftsman,  recorder,  and  night  watchman 


$6,227.39 

365.38 

68.13 

6.03 

739.21 
39.29 

76.14 
173. 17 

2,030.32 


Total 

Total  <aibie  yards  excavated 

Total  cost  ])er  I  cubic  yard 

This  material  is  hard,  comi)act  clay,  with  occasional  bowlders. 


9, 715. 06 

10.867 

$0.8^996 


n.   COST  OF  MwVTKRIAL. 


On  Rcows  or  caiial  bunts  alougHido  of  whnrf 

T'nloa(liii<;  into  cars 

Jlauhugto  yard  or  m1u*(1 

Storin^iu  yard  or  shed 

IMarinir  lafjri'  stono  in  wall 


Ceiiiont, 
■  (I)er  barrel). 


$0.  S74 
.021074 

.  oo7r)«:j 

.Oi;i84G 


Small  Btono  't  «_-«  .,1       Sand 
(per  cubic   ^'^'^■'^®'  /««- -„i, 


yard). 

$1. 134 
.122502 
.024 
.02726 


(peMon).*  ;  <I^;«jk« 


$0.520557  ■ 
.140233 
.040391 
. 113018 
.207105 


Total  rtist  tif  material  delivered  at  worlts. 


.91G504 


1.307762 


1.100204  ' 

I 


90.445 
.104515 
.020737 
.O2707S 


.608315 


*  Avera;:e  of  three  coutractH. 
1.    COST   OF   MATERIAL  AND    MANUFACTL'KK   OF   1    CT'BIC    YARD   OF   CONCRKTR. 


A'oi'K. — One  chargo  of  the  mixer  Ih  equal  to  1.05  cubic  yards  masonry  iu  place. 

A.  Material: 

Broken  stone,  0.02  cubic  yards $1. 203U1 

Cement,  1.48  barrels 1.310601 

Sand.  0.37  cubic  vards 2l>3227 


B.  Manufacture  and  dejiosit: 

Charging  and  running  mixer       228232 

Delivering  under  derricks..         048868 

Hoisting 034844 

riacing  au<l  tamping 235431 

Making  and  setting  up  forms 140448 

Lumber  and  nails 060578 

Coal,  water,  oil,  and  waste 049600 


9^«  fvOBoB 


Total 


0. 817941 
3. 551910 


r>.    COST   OF    >IASt>M{Y    fONSTlirCTED. 


9,  489  cubie  yanls  concrete  masonry,  at  $3.  55101  per  cubic  yard $33, 732.54 

838  cubic  yards  large  broken  stone,  bedded  in  the  concrete,  at  $2. 256035 

per  cubie  yard 1,880.5& 

35.4  cubie  vards  ent-granite  facing  for  doorways  of  magaziui^  catting 

and  setting,  at  }?61.  3205  per  cubie  yard I 2, 170.9ti 

Steel  beams  in  ceilings  of  rooms  and  ]Kissages  of  magazines,  including 

labor 434.  3o 

Moving  and  setting  up  derricks  and  general  rigging  work 488-  C&4 

Building  and  moving  tracks 146-  9(3 
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Repairs  to  buildings $96. 80 

Finishing  conorete  walls  and  slopes 85. 94 

Moving  engine 6. 02 

Purcbaso  of  material  for  operating  purposes,  and  repairs  and  maintenance 

of  plant 811.81 

Time  allowed  employes  for  legal  holidays 250. 57 

Su]>erintendenco  and  office  expenses,  including  services  of  assistant  engi- 
neer, draftsman,  recorder,  and  n  ight  watchman 3, 055. 18 

Total 43,170.14 


Total  masonry  <onstructcd,  cubic  yards 10,  362. 40 

Total  cost  per  1  cubic  yard 4. 16604 

TOTAL    KXI'KNDITl'KES    FJiOM    OCTOBER   24,    1892,   TO    JL'NK    30,  1>94. 

Installation  of  jdant '. $19,023.25 

10,  867  cubic  yards  excavation  lor  foundations,  at  $0. 893996  per  cubic 

yard 9,  7 15 .  06 

10,362.4  cubic  yards  masonry  constructed,  at  $4. 16604  per  cubic  yard 43, 170. 14 

Material  and  labor,  waterproofing  top  of  first  magazine 108. 35 

Removing  granite  masonry  of  platforms  and  breast-height  Avails  of  old 

battery 350.74 

4.4  cubic  yards  cut  granite  for  facing  <loorways  of  second  magazine,  at 

$53.  6323  per  cubic  yard  (cut,  but  not  set) 235. 98 

Grading  and  turfing  earth  slopes  of  first  magazine  (recently  begun) 252. 01 

Total 72,8.5.5.53 

Balance  (8U])plie8  on  hand) 2, 752. 93 

Total  amount  expended  to  Juno   30,  1894,  including  outstanding 

liabilities 75,608.46 

The  followinof  tables  show  the  average  daily  number  of  employes  of 
each  class  for  the  nine  months  duriDg  which  the  work  was  in  operation 
and  the  average  plant  in  daily  use  for  the  same  time: 

KMPLOYK.S. 

Assistant  engineer ^-^i  Monthly  laborer 0.5 

Draftsman 4  '  Carpenters 3.1 

Kecorder 1       ;  blacksmith 1 

Master  laborer 2. 1  i  Kigger 1 

Engineers 2.3     Stonemasons 2.4 

Firciucn 2.2     Team 07 

Night-watchman 1       .  Laborers  (daily) 36.3 

PLANT. 

Cable  engines 0. 8  1  Derricks C.  4 


Stationary  engine 8 

Hoisting  engines 1.  8 

Concrete  mixers 8 

The  plant  avaihible  is  as  follows: 

Cable  engine 1 

Stationary  engine 1 

Hoisting  engines 2 

Concrete  mixer 1 


i  )ump  cars 4. 8 

Flat  cars 5 

Concrete  cars 1.8 


Derricks 5 

Dump  cars 7 

Flat  cars 6 

Concrete  cars 3 


Plans  for  drainage  have  been  prepared,  which  will  dispose  of  the 
rainfall  in  a  most  favorable  way.  An  intercepting  subterranean  trench, 
built  along  the  north  side  of  the  battery,  receives  the  drainage  from 
the  battery  and  carries  it  to  the  large  post  sewer  on  the  east  side,  which 
opens  upon  the  beach  with  a  good  fall. 


APPENDIX  No.  3. 

REPORT  OF  BOARD  CONSTITUTED  TO  CONSIDER  AND  REPORT  UPON 
PRICE  TO  BE  FIXED  FOR  THE  LAND  IN  THE  VICINITY  OF  FORT  MIF- 
FLIN ON  THE  DELAWARE  RIVER,  AUTHORIZED  TO  BE  SOLD  BY  THE 
ACT  OF  JANUARY  G,  1893. 

United  States  Engineer  Office, 

Philadelphia^  Fa,^  October  4,  1S93. 

General:  In  compliance  with  instructions  contained  in  your  letter 
to  Maj.  C.  W.  Kayniond,  Corps  of  Engineers,  dated  February  24, 1893, 
the  ])(>ard  constituted  to  consider  and  report  upon  the  price  to  be  fixed 
for  the  land  in  the  vicinity  of  Fort  Mifflin,  on  the  river  Delaware,  the 
sale  of  which  is  authorized  by  the  act  of  January  G,  1893,  and  the  con- 
ditions of  the  sale  and  conveyance  deemed  i)roper  to  protect  the  x>ublic 
interest,  has  the  honor  to  submit  the  following  report: 

The  board  consists  of  Maj.  C.  W.  Eaymond,  Corps  of  Engineers;  Civil 
Engineer  C.  C.  Wolcott,  U.  S.  Navy,  and  Col.  Cecil  Clay,  chief  clerk 
of  the^  Department  of  Justice,  the  three  persons  designated  by  the  Sec- 
retary of  War,  the  Secretary  of  the  Navy,  and  the  Attorney-General  to 
represent  their  Departments  respectively. 

The  board  convened  at  the  U.  S.  Engineer  office,  Philadelphia,  Pa., 
on  May  10, 1893;  Major  Eaymond,  as  chairman,  submitted  the  letter  of 
instructions  from  the  Chief  of  Engineers,  dated  February  24,1893,  and 
the  accompanying^:  papers,  and  laid  before  the  board  plans  of  the  land 
referred  to,  showing  the  lines  ot  the  several  surveys  and  also  the 
boundaries  of  the  part  .autliorized  to  be  conveyed.  The  board  held 
other  meetings  for  the  consideration  of  this  subject,  at  the  U.  S.  Engi- 
neer office  in  Philadelphia,  on  May  17,  June  17  and  19, 1893;  and,  on 
June  19,  1893,  gave  hearings  to  representatives  of  the  International 
Navigation  Compan3\ 

The  land  referred  to  in  the  act  is  situated  at  the  mouth  of  the  Schuyl- 
kill River  on  the  right  or  west  bank.  Its  location  and  limits  are  shown 
on  the  accompanying  plan.*  The  area  of  the  part  which  it  is  proposed 
to  convey  is  S9j^j\j  acres,  more  or  less.  The  land  is  a  mud  flat  deposited 
in  recent  times  by  the  waters  of  the  river,  the  upper  surface  averaging 
about  2  feet  above  mean  lov.'  water. 

The  plans  now  in  process  of  execution  by  the  United  States  contem- 
plate the  constructi(m  of  about  4,710  linear  feet  of  earthen  and  pile 
dikes,  of  which  3,597  feet  have  already  been  completed.  The  locations 
of  tliese  works  are  shown  on  the  accompanying  plan.*  It  is  necessary 
that  the  Government  should  retain  the  right  to  control  and  maintain 
these  dikes,  to  erect  others,  and  to  remove  any  or  all  these  works  should 
it  be  found  desirable  in  the  future.  While  the  removal  of  any  of  the 
dikes  is  highly  improbable,  the  possibility  of  such  removal  must  be  rec- 
ognized, in  view  of  the  uncertainty  attending  all  improvements  of  this 
character.     Since  the  land  is  in  the  immediate  vicinity  of  Fort  Mifflin 
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aud  the  League  Island  navy-yard,  it  is  further  desirable  that  its  occupa- 
tion in  any  offensive  or  dangerous  manner  should  be  prohibited. 

The  board  therefore  rccomniends  that  the  deed  conveyiug  the  laud 
shall  contain  a  clause  reserving  to  the  United  States  the  right  to  erect, 
maintain,  and  control  dikes  or  other  works  of  improvement  upon  the 
property,  to  remove  the  same,  and  to  occupy  and  use  so  much  of  said 
property  as  may  be  necessary  for  these  purposes  at  all  times  hereafter 
forever.  The  board  further  recommends  that  said  deed  shall  contain  a 
clause  i)rohibiting  the  occupation  of  the  property  in  any  manner  or  by 
anything  which  may  be  in  any  way  dangerous,  deleterious,  or  damaging 
to  any  other  property  of  the  United  States,  Avhether  adjoining  that  con- 
veyed or  in  its  vicinity. 

The  board  has  made  very  careful  and  thorough  inquiry  to  deter- 
mine a  price  to  be  fixed  for  this  land.  The  prices  of  riparian  property 
in  the  port  of  Philadelphia  and  along  the  shores  of  the  Delaware  and 
Schuylkill  rivers  vary  so  greatly  with  local  and  commercial  conditions 
that  they  fuinish  no  satisfactory  basis  for  such  a  determination.  No 
riparian  i)roi)erty  in  the  vicinity  of  the  land  in  question  has  been  sold 
during  recent  years. 

This  land  lies  at  the  junction  of  the  Delaware  and  Schuylkill  rivers, 
and  therefore,  if  properly  improved,  may  become  of  great  commercial 
value  in  the  future.  On  the  other  hand,  it  will  cost  at  least  $2,000  per 
acre  to  raise  it  to  the  necessary  level  above  high  water.  It  has  no 
established  line  of  comnninication  with  the  surrounding  country,  and 
the  validity  of  the  title  has  been  questioned. 

The  question  as  to  the  validity  of  the  title  by  >\hich  the  United 
States  hold  this  property,  to  which  certain  of  the  papers  before  the 
board  relate,  not  being  within  the  scope  of  the  instructions,  has  not 
been  considered.  This  uncertainty  of  title,  together  with  the  cost  of 
improvement  and  the  conditions  necessarily  iniposed  by  the  Govern- 
ment, would  doubtless  greatly  reduce  the  value  of  the  property  if 
oft'ercd  at  i>ublic  sale. 

It  apixsu's  iVom  oflicial  lecords  tliat  about  41.5  acres  of  riparian  land 
lying  adjacent  to  and  just  north  of  the  land  in  (luestion  is  assessed  at 
.*1(),0()0,  or  about  }?2n  per  acre.  This  land  is  ])artly  filled  and  could 
be  utilized  for  commercial  imriM)ses  at  considerably  less  exi>ense  than 
that  at  tlie  mouth  of  the  river. 

It  should  also  be  remarked  that  dM\)  acres  of  the  land  to  be  sold  lies 
between  tlie  Clovernment  dike  and  tlie  low-water  line.  This  area  prop- 
erly belongs  to  tlie  river,  and  can  not  bo  utilized  for  any  purpose; 
indeed,  it  may  be  ])artly  removed  during  the  progress  of  the  improve- 
ment of  the  channel.  Since  the  Pennsylvania  law  gives  the  ripariaa 
owner  a  title  to  low-water  mark,  it  seems  best  to  include  this  land  in 
the  sale;  but  in  iixing  the  piice  it  should  not  be  considered. 

The  ar<'a  wiiich  can  l)e  utilized  is  about  SO  acies.  In  view  of  all  the 
circumstances  connected  witli  the  case  the  board  is  of  the  opinion  thiit 
siMH)  per  acre  is  a  ri^asonahle  i)rice  for  this  land.  They  therefore  recom- 
mend that  the  pri<je  be  lixed  at  8ir»,00(). 

The  board  further  recommends  that,  in  case  the  sale  contemplated 
by  the  act  is  consummated,  the  necessary  ])ai)ers  of  transfer  be  pre- 
pan'd  under  the  direction  of  tlio  Department  of  Justice. 

The  K'presentatives  of  th(^  International  Navigation  Company  were 
infoiined  by  the  board  that  they  would  be  permitted  to  submit  their 
views  in  wiitin^-  with  reference  to  the  terms  and  conditions  of  the  pro- 
])osed  transfer,  for  trjinsmission  with  this  report.  A  letter  from  Mr. 
A.  1 ).  Hepburn  on  t  his  subject,  dated  August  1,  IStK),  and  received  since 
the  completion  o)l  this  report,  is  accordingly  transmitted  herewith. 
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The  letter  dated  February  G,  1893,  from  Mr.  S.  C.  Neale,  attorney, 
addressed  to  the  Secretary  of  War,  inclosing  papers  relative  to  tlie  sale 
of  land  at  mouth  of  Schuylkill  River  near  Fort  Mifflin,  and  the  papers 
inclosed  with  said  letter,  are  herewith  respectfully  returned.* 
Respectfully  submitted. 

C.  W.  Raymond, 
Major y  Corps  of  Engineers ^  U.  8.  A, 

C.  C.  WOLCOTT, 

Civil  Engineer  J  U,  S.  N, 
Cecil  Clay, 
Chief  Clerky  Department  of  Justice, ' 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


letter  from  tlik  intern atioxal  navigation  company  with  reference  to  tue 

value  of  the  property 

International  Navigation  Company, 

Philadelphia,  Aufjust  i,  1S93, 

Dear  Sir:  In  accprdanco  ^vitll  tlio  roiiuest  of  tlio  board  that  wo  would  transmit 
our  views  with  respect  to  the  value  of  the  property  known  as  Cabin  Island,  wo  tako 
pleasure  in  complying  therewitli  as  follows,  only  regretting  that  the  iieeessity  of 
obtaining  certain  data  as  to  the  approximate  cost  of  filling  in  the  lands  has  occa- 
sioned some  delay. 

The  subject  seems  to  divide  itself  as  follows:  (1)  The  value  of  the  land  generally, 
and  without  reference  to  the  question  of  title  of  the  United  States;  (2)  its  value 
to  the  United  States  in  view  of  their  defective  title,  and  (3)  the  advantage  of  trans- 
ferring tlie  property  to  the  International  Navigation  Company  as  directed  by  the 
act  of  Congress. 

I.  it  is  almost  impossible  to  give  even  a  guess  upon  the  value  of  the  property  so 
entirely  speculative  in  its  use,  and  which  is  so  entirely  without  market  value  at  the 
present  time.  The  ]»roperty  consists  of  mud  flats,  all,  with  the  exception  of  a  half- 
dozen  acres,  covered  with  water  at  high  tide,  and  is  unavailable  for  any  purpose 
whatever  without  imjjrovement  at  enormous  expense.  No  one  but  some  very  pow- 
erful association  can  atfonl  to  improve  the  property  by  diking  and  filling  it  up. 
The  approximate  cost  of  such  an  imi)rovement  for  the  mere  filling  in  of  the  flats  to 
an  elevation  of  10  feet  above  mean  high  water,  at  the  rate  of  10  cents  per  cubic  yard, 
would  be  something  like  the  following: 

Province  Island  as  bounded  by  a  survey  made  by  W.  II.  Jones,  esq.,  1,250,000 
cubic  yards;  cost,  $12r»,00().  That  part  of  Cabin  Island  as  bounded  by  a  survey 
made  by  W.  II.  Jones,  esfj.,  2.4sr>,(K)()  cubic  vards;  cost,  $248,500.  Wallace  tract  on 
Cabin  "island,  000,000  cubic  yards;  cost,  '$60,600,  That  portion  of  Cabin  Island 
exclusive  of  the  Wallace  tract  and  known  as  the  Ashmead  tract,  1,879,000  cubic 
yards;  cost,  JfVST.lKX). 

In  all,  this  would  amount  to  $622,000 — a  sum  sufBciently  large  to  deter  all  but  a 
very  limited  class  of  ])ur(haHer3  from  acquiring  the  property.  The  low-lying  banks 
of  the  river  above  high  water  in  the  vicinity  of  these  flats  have  at  present  no  nse 
except  fori)nsturage  purposes,  and  it  is  diflicult  even  as  to  them  to  ascertain  values. 
We  know  of  no  sales  in  the  immediate  vicinity  for  many  years.  All  the  surround- 
ing fast  land  could  i)rol»al»ly  bo  bought  at  a  very  low  figure.  Yet  this  is  land  which 
can  be  utilized  at  once,  without  1  a r;je  expense,  for  commercial  purposes ;  while,  on 
the  contrnry.  the  Ibits  in  <|uestion  arc  of  no  use  or  value  to  anyone  except  with  a 
view  to  improvement  at  enoruious  exi»ense,  and  it  is  believed  there  would  bo  no 
sale  for  them  in  tht^  market  at  all;  that  is,  it  is  (juite  clear  that  if  put  up  for  sale 
they  would  realize  no  more  than  a  nominal  sum. 

II.  Hut,  m  addition  to  the  fact  that  at  most  a  nominal  sum  only  could  bo  obtained 
for  these  lands  in  the  market,  their  value  to  the  United  States  is  further  diminished, 
if  not  entirely  destroyed,  by  the  defect  in  the  Government's  title.  I5y  the  brief  of 
facts  already  tiled  with  your  boanl,  it  appears  that  a  prior  survey,  warrant,  and  pat- 
ent to  the  island  was  granted  in  1822  to  Wallace,  and  that  the  marsh  lands  patented 
to  Ashmead  in  1851,  and  by  him  transferred  to  the  United  States,  are  merely  the 
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a c<* ret  ions  to  the  original  and  cninploto  island  patented  to  Wallaoo  and  throngli  bim 
now  vested  in  the  International  Xavifi^ation  Company. 

I'ndrr  the  laws  of  Pennsylvania  there  can  he  no  doubt  that  tho  State  had  no  ri^ht 
in  the  a'-cretinns  i^atented  to  Ashmead,  hnt  these  followed  tho  original  islnnd  pat- 
ented to  Wallace.     'J'he  authorities  are  ch'ar. 

1.  Title  to  islands  in  tho  Delaware  Kiver  was  acjpiired  from  tho  Crown,  and  nfter- 
w::rdM  from  the  States  of  New  Jersey  and  Pennsylvania,  in  accordance  with  a  compact 
luadr  between  them  in  1783  (seo  Sar^eant's  I-iand  Law,  191);  and  such  islands  arc  not 
su])ject  to  the  ordinary  modes  of  takin«f  of  lauds  by  warrant  aud  survey.  (Frevtag 
V.  Pow<ll,  1  Wharton,  5'MK) 

'i'lie  lirst  net  authorizin*^  sales  of  islands  in  tho  Delaware  River  was  tho  act  of  27th 
of  .lanu.iry,  isiM]  (4  Smith  Laws,  20S:  see  Lewis  on  Lind  Title  in  Philadelphia,  LH);)). 
I'ndtT  this  aet  Thomas  K.  \Valhne,  our  ])redeeessor  in  title,  file<l  his  application  in 
writ  in;r  f<»r  tho  island  therein  mentione<l  "as  lyin<j  at  tho  mouth  of  the  Schuylkill 
Iiiver  ni'ar  tin;  u]»per  end  of  port  Island  an<l  opjiosite  State  Island,  about  oniv quarter 
of  a  mile  southeast  from  State  Island."  Under  this  applieaticm  a  warrant  was  issued 
for  tho  survey  of  the  •'above-deserihed  island."  and  under  this  warrant  a  survey  and 
draft  of  "an  island  situate  in  the  De  hi  ware  Kiver  in  KiuKse-ssinj;  Township  in  tho 
touuty  of  Philadelphia.  Iviuji^at  the  mouth  of  the  Sehuylkill  within  one- foni*th  of  a 
mile  s()utheast  of  State  Island,"  was  tiled.  A  patent  duly  issued  dated  August  14, 
182l*,  for  '*all  that  eortaiu  island,"  loUowiup:  tlio  lines  of  the  survey,  and  said  to  con- 
tain 21  [  aeres,  ''neat  measure."  There  isno<|U(rstiou  that  the  Wallace  survey,  wher- 
ever li»eat<Ml,  has  ]»assed  tlie  land  mentioned  in  its  eourse.s  and  distances  to  the 
lut(;rnaiioMal  Navi^^ation  ('o:iipany,  and  this  i)ortiou  of  tho  i)resent  Cabin  Island  is 
exi>ressly  exee]>t<;d  from  the  Ashmead  or  Unite<l  States  survey  in  IKVi. 

2.  Th(s  riparian  (jwner  n])oii  a  navi;;jaldo  stream  owns  to  low-water  mark,  subject 
to  the  public;  rijjht  of  ]>assa;j:e  for  navigation,  lishin^r,  anc  other  ]iroper  nso.«*  of  tho 
highway  to  tho  mark  of  onlinary  high  water,  and  also  to  tho  right  of  tho  StAto  to 
imi»rovo  the  8tr(?am  as  a  highway.  This  same  rule  a]»plies  to  tho  owners  <»f  islands 
in  navigable  streams,  (rennsylvaiia  Coal  Co.  r.  Winchc'ster,  10i>  Pa.  St.,  572.) 
Therefore,  whatever  laud  is  exi>osed  at  low  tide  around  an  island  l»elonj;A  to  tho 
owner  o!"  tin?  fast  land,  and  a  conveyance  of  the  wliole  island  would  carry  with  it  tho 
llats,  mud  banks,  and  crijiple  land  covered  bv  water  at  high  tide.  (Hartley  r.  Ivuni 
fonl,  ^l  Pa.  St.,  47S.) 

i).  The  riparijin  ownc^r  is  also  entitled  to  the  alluvium  or  gradual  aeen>tions  which 
may  be  deposited  u]»on  tho  banks  of  a  navigable  stream.  As  Prof.  Mitchell  snvs*  in 
his  book  on  the  Law  of  Keal  Estate  in  IVunsvlvanijj,  p.  2!)  : 

"The  aeeretion  or  diniiuution  of  lands  fronting  o:i  a  largo  navigable  river  as  a 
result  of  the  rising  (u*  falling  of  tlu?  waters  is  sometimes  eonsiderable,  and  tho  fluc- 
tuations are  fretjuently  quite  rapid.  The  llats  along  tho  river  front  formed  l»y  tho 
deposit  of  earth  or  sand  along  the  rivc-r  shore  are  part  of  tho  fast  land  aud  belong  to 
the  owner.     Tln-y  are  said  to  bo  appurt<Miant  to  the  adjoining  fast  land." 

Th«;  rule,  sj-euis  t  >  ]>e  ai»i)lied  to  islands  (see  llouek  on  Navigable  Jiivers,  170),  and 
this  even  where  from  the  narrowness  of  theehaunel  t!ie  rightsof  the  riparian  owner 
and  tho  ishind  owner  to  the  aecretions  an<l  f:ist  lands  may  n)eet  and  overla]i.  In  this 
rase  it  is  for  the  jury  to  say  where  tho  right  of  one  owner  ends  and  tho  other  begins. 
((.fonld  on  Waters,  seetious  77  and  UH)  ;  Pull  more  r.  .lennings,  78  Cal.,  C3A,) 

When,  therefore,  tho  Slate  of  Pennsylvania  nnderto<dc  to  grant  th<>so  accretions  to 
Ashnu'ad  it  exceeded  its  ])owers,  having  already  granted  the  right  to  tho  same  to 
"Wallace  by  tho  fonner  i)at<'nt. 

III.  The  advantages  of  a  sale  of  this  jiroperty  to  tho  International  Naviuatloii 
(Nunpany  are  ap])arent.  This  isj^ndjably  the  only  cori>oration  existing  in  Philadel- 
])hia  that  could  or  would  improve  thcKC  tJats,  and  thus  incidei^ally  greatly  assist  the 
naviiration  of  tlui  river  an<l  the  work  of  tho  CJovernment  in  that  respect.  If  the 
(juesticui  of  title  e:;n  ]<e  settle<l,  it  is  hoped  by  the  ciunpany  to  begin  tho  work  of  im- 
])rovement  as  soon  as  the  connnerce  of  Philadelphia  will  wairant.  This  company  as 
owner  <»f  the  Wallace  title  is  the  only  available  purchaserof  the  (iovernnicnt  H  title, 
sin(*e  it  is  only  by  combining  the  two  titles  that  the  property  would  become  available 
for  improvement  on  tho  ]>art  of  anyone. 

These  are  consi«lerations  which  we  are  sure  will  weigh  with  your  board  in  fixing 
any  liguro  for  this  property. 


Yours,  respectfully, 


A.  D.  Hepburn, 
7?.  IC,  and  tax  agent, 

BlDDLE  &  WAItI>,~ 

Of  Counsel  for  lulcrnational  yariaation  Compan]f, 


Maj.  C.  W.  Kaym«)XI>, 

Chairman  of  the  Hoard  appointal  in  re  Cabin  Inland j  etc. 


APPENDIX  NO.  4. 


GUX  AND  MOKTAR  BATTERIKS,  SAN  FRANCISCO   HARBOR,  CALIFORNIA. 


BE  POUT  OF  COL.  GEORGE  H.  MEXDELL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  IS94, 

T^NiTED  States  Engineer  Office, 

San  FranciscOj  CaL^  July  21j  1894. 

General:  I  have  the  houor  to  transmit  herewith  annual  reports  on 
fortifications  for  the  year  ending  June  30, 1894. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Golonelj  Corps  of  Engineers, 
Brig.  Gen.  Tho3ias  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 


[Extract.] 
MORTAR  BATTERY  NO.  1. 

The  amount  of  concrete  made  and  placed  during  the  year  was  7,097 
cubic  yards.  It  was  made  by  machinery,  with  general  proportions  of 
1  part  I'ortland  cement,  sand  3.4G,  broken  stone  and  gravel  9.16. 

The  cost  per  ton  of  stone  unbroken  was  81.03,  of  gravel  $1,  and  of 
sand  30  cents.  The  cost  of  water  x)er  yard  of  concrete  was  5.3  cents, 
and  of  cement  at  the  mixer  $2.25  ])er  barrel,  except  for  400  barrels 
costing  82.57.  The  cost  of  concrete  in  place,  including  materials,  labor, 
forms,  tramway,  i)roportion  of  cost  of  setting  up  plant,  tests,  and  tools, 
was  84.80  per  cubic  yard.  Adding  the  quantity  put  in  last  year,  the 
amount  to  June  30  is  7,(525  cubic  yards. 

The  masonry  was  plastered  inside  and  out,  for  the  niJiin  structure 
o4,.")90  square  feet.  The  arches  and  exterior  faces  were  painted  with 
bitumen. 

Plastering  with  1  to  1.J  parts  of  sand  cost  3.4  cents  per  square  foot; 
])avement  9.8  cents,  and  bitumen  paint  1.2  cents. 

The  electric-light  plant  cost  81,907.91.  It  comprises  a  Mayo  dynamo 
for  80  lamps,  an  Armington  and  Sims  engine  12-horse  power,  boiler 
15  horse  power,  with  instruments  and  tools,  supplying  08  incandescent 
lamps.  This  plant  was  put  in  operation,  so  far  as  relates  to  lamp 
setting  and  connections,  by  Lieut.  Flagler  without  technical  assist- 
ance. There  is  a  masonry  water  tank  in  the  boiler  room  with  connec- 
tion of  water-supply  pipes. 
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The  excavation  of  the  year  was  32,324  cubic  yards,  and  cost  39i 
cents ;  a  (considerable  part  was  in  rock.  In  addition  there  was  borrowea 
for  filling  (5,714  yards  of  loam,  and  4,136  cubic  yards  of  sand  was  bor- 
rowed. The  loam  was  used  for  the  outside  for  supi)ort  of  grass,  and 
the  sand  was  placed  over  the  bitumen  paint,  clay  being  objectionable 
in  this  place. 

The  total  filling  was  44,124  cubic  yards.  The  cost,  leaving  out  sand, 
was  18.4  cents  per  yard,  and  of  sand  27  cents. 

^.Vhen  the  loam  was  in  place  it  was  sown  with  oats  or  barley  and 
artificially  watered,  needed  to  sustain  growth  in  the  dry  months. 

The  slopes  bounding  two  of  the  mortar  pits  were  sodded  at  much 
greater  cost,  as  grass  could  hardly  be  relied  upon  to  hold  a  sloi>e  of 
3/4  as  this  particular  slope  needs  to  be  held. 

MISCELLANEOUS   ITEMS. 

A  roadway  connecting  the  old  road  with  mortar  pit  No.  4  was  partly 
made,  uniting  with  the  battery  communication  to  mortar  pit  No.  2,  and 
partially  macadamized. 

A  spring  of  good  drinking  water  having  been  develoi)ed  in  the 
excavation  of  mortar  pit  !No.  2,  it  was  bricked  up  for  convenience  of 
the  cannoneers. 

The  water  supi)ly  for  the  work  was  derived  from  a  condait  of  S^mug 
Valley  Water  Company,  a  private  corporation,  which  supplies  the  city. 
It  was  x)umx)ed  by  steam  to  tanks  upon  the  hill,  from  which  pipes  were 
led  to  the  concrete  mixer  and  to  the  masonry  tank  in  the  boiler  i^oom, 
and  over  the  eartlnvork,  the  last  necessary  to  make  the  grass  grow  on 
the  slopes  in  the  dry  season. 


APPENDIX  No.  5. 


POST    OF    WILLETS    POINT,    NEW    YORK--UNITED    STATES    ENGINEER 
SCHOOL— BATTALION  OF  ENGINEERS— ENGINEER  DEPOT 


EEPORT  OF  LIEUT.  COL.    W.  R.  KING,  CORPS  OF  ENGINEERS,  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  SO,  1894, 


United  States  Engineer  School, 
Post  of  Wniets  Pointy  New  York  Harbor^  July  10, 1894. 

General:  I  have  the  honor  to  forward  herewith  duplicate  annual 
report  on  the  post  of  Willets  Point,  New  York  Harbor;  the  United 
States  Engineer  School;  the  Battalion  of  Engineers,  and  the  Engineer 
Depot,  for  the  fiscal  year  ending  June  30,  1894. 
Yerv  respectfully,  your  obedient  servant, 

W.  R.  King, 
Lisutcnant-  Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S,  A. 


I.— POST  OF  WILLETS  POINT, 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  23  commis- 
ioned  officers  and  380  enlisted  men,  including  the  following  general 
staff,  artillery,  and  infantry  officers: 

Maj.  Egon  A.  Kocrper,  snrgeoii,  U.  S.  Army. 
Cai>t.  Nathan  S.  Jar  vis,  assistant  surgeon,  U.  S.  Army. 
Second  Lieut.  James  Hamilton^  Third  Artillery. 
Second  Lieut.  Joseph  C.  Fox,  Thirteenth  Infantry. 
Second  Lieut.  Isaac  C.  Jenks,  Twenty-fourth  Infantry. 
Second  i^ieut.  John  E.  Woodward,  Sixteenth  Infantry. 
Second  Lieut.  James  Ronayno,  Nintcenth  Infantry. 

The  following  table  shows  the  changes  among  the  general  staff  and 
line  officers  at  the  post  during  the  year: 


luiuk  und  organization. 


Name. 


Date 


lielieved  or 
joiued. 


Captain,  Mc<lioal  Department '  Kendall,  William  P May  20, 18W 

Second  Lieutenant.  Fifth  Artillery Jordan.  Sidney  S Oct.      1,1893 

Do MeGlachlin,. jr.,  Edward..  Oct.      1,1893 

Seeond  Lieutenant,  Fiftli  Infantry Keech,  Frank  B  .* Apr.  30, 1893 


Secrind  Lieutenant.  Twelfth  Infantry 

Si-cond  Lieut«'nant.  1*  irst  Cavalry 

Fir>»t  Lieutenant.  Twenfy-liJth  Infantry  ... 

Captain,  Medical  Departnient * 

Fir«t  Lieutenant.  Twenty-fifth  Infantry  ... 

Seeond  Lieu t<'nant.  Third  Artillery 

Soeond  Lieutenant.  Thirteenth  Infantry  .. . 
S«»cond  LiiMiteiiant.  Twenty-fourtli  Infantry 

.Second  Lieutenant,  Sixteenth  Infantry' 

Sfcond  Lieutenant.  Ninete<*nth  Infantry... 


tnine,  AVilli.s Oct.     1,1893 

Whitman,  Walter  M Oct.     1,1893 

Shattuck,  Amo.s  IJ May    2, 1894 

Jarvis,  Xatban  S May  19,1894 

Shattuck,  Amos  ii Dec.     4,1893 

namilton,  James Dec.     1,  i893 

Fox.  Jo.«»eph  C Dec.  23, 1893 

.Jenks.  Isaac  C Dec.     4, 1893 

Woodward.  J<dm  K -  Dec.     1, 1893 

Konay ne,  James Nov.  25. 1893 


HeUeved. 

Do. 
Relieved ; 
signed. 
Relieved. 

Do. 

Do. 
JciDed. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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BUILDINGS   AND    OTIIEIl    mPROYEMl<:NTS. 

Iiicliidinfc  tlio  buildings  belonging  to  the  fortifications,  engineer 
school,  and  depot,  wliich  are  reported  on  elsewhere,  there  are  about 
one  hundred  public  buildings  on  the  post.  Some  of  these  buildings 
are  of  a  substantial  character,  while  others  are  cheap,  temporary  struc- 
tures which  arc  gradually  being  replace<l  by  more  permanent  buildings. 

During  th(*  past  year  tlie  usual  minor  repairs,  such  as  painting,  glaz- 
ing, rooiing,  and  i)lastoring  have  been  made  to  the  barracks,  quarters, 
and  storehouses  of  the  post  proper  by  enlisted  men  under  directiou  of 
the  post  cjuarteiinastcr,  Lieut.  Jadwin,  who  has  also  supervised  the 
contract  work  of  building  new  barracks  and  preparing  foundations  for 
quarters  Xo.  10. 

The  new  barracks  for  Companies  B  and  C,  built  last  year,  have  been 
occupied  and  a  new  barrack  for  Company  A  was  well  under  way  at  the 
end  of  the  fiscal  year,  and  will  doubtless  be  ready  for  occupancy  before 
cold  weather.  The  removal  of  quarters  Ko.  10  to  the  opposite  side  of 
the  parade  ground  was  done  by  enlisted  men  under  the  immediate  super- 
vision of  Sergt.  McManus,  and  was  successfully  accomplished  while 
three  oilicers  were  living  in  the  building.  Foundation  and  basement 
walls  have  been  built  by  contract,  and  the  work  of  replastering,  jmint- 
ing,  etc.,  has  been  nearly  completed. 

( -onsiderable  work  has  been  done  by  the  garrison  in  extending  and 
repairing  roads,  sidewalks,  gutters,  and  drains  and  in  grading  and 
macadamizing  the  comj)any  parade  grounds.  Quito  a  number  of  sbade 
trees  have  been  trans])lanted  jind  the  space  between  barracks  and 
company  parade  grounds  has  been  sodded. 

A  (|uautity  of  concrete  from  the  foundations  of  old  buildings  has 
been  broken  u])  into  masses  convenient  for  handling  and  hauled  to  the 
margin  of  the  ice  i)(>nd  for  use  in  building  ii  retaining  wall.  This  wall 
is  v<My  mucli  needed  to  enable  tlu^.  grading  around  the  pond  to  be  so 
arranged  as  to  i)reventsurf;H*(^.  water  from  running  into  the  pond,  and 
also  to  g<'t  rid  of  the  muddy  and  very  unsanitary  margin  that  has  long 
been  a  menace  to  tlu^  health  of  the  post.  A  small  allotment  of  funds 
has  l;eeii  lepeatedly  asked  for  to  complete  this  much-needed  improve- 
ment, but  as  none  has  been  allowed  the  work  has  been  undertaken  by 
fatigue  pai'ties,  and  a  considerabU*  part  of  the  trench  for  the  wall  has 
been  dug;  but  owing  to  the*  extreme  h(»at  there  is  liability  to  cause 
malarial  fever  in  the  vicinity  of  the  ]>ond  at  this  time,  and  it  may  be 
necessary  to  suspend  ojx'i  ations  until  frost  comes.  Altlumgh  it  will 
only  be  i)ossil>Ie  to  do  a  little  of  this  work  at  a  time,  it  is  hoped  that  it 
nsay  eventually  in".  c()nii)leted.  The  i)ost  quartermaster  has  also  done 
con>i(leral)le  miscellaneous  work  in  tearing  down  old  buildings  and 
clearing  \i\)  tlie  si)ac(*  ()c(!Ui)ied  by  them,  in  repairing  the  ice  house, 
]>re]>aring  the  (arget  butts  for  the  annual  rith*  i)ra(!tice,  and  in  lixing 
u^)  the  oW  guard  house  for  cjuarters  for  the  band  sergeant. 

II.  — rXITKl)  STATKS  KNCilNEKR  SCHOOL. 

The  scope  and  object  of  the  sclnxd  have  been  fully  set  forth  in  previous 
re]M)rts  and  in  the  order  establishing  it  on  its  present  basis.  The  orders 
issued  in  ])ursuance  of  the  latter,  arranging  the  details  of  the  seasons^ 
work,  are  appended,  marked  A,  B,  and  C. 

Daring  the  ])resent  year  a  class  of  three  engineer  ofllcers  completed 
tlie  full  course  of  two  and  one-half  years,  and  four  line  officers  com- 
pleted their  coarse  of  torpedo  instruction. 
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Second  Lieut.  Jay  J.  Morrow,  Corps  of  Engineers,  was  relieved  from 
instruction  at  tlie  U.  S.  ]^]ngincer  School  January  4,  1894,  on  being 
appointed  post  adjutant,  signal  and  recruiting  officer,  battalion  adju- 
tant and  treasurer,  commanding  Company  I),  Battalion  of  Engineers, 
after lia\ingcomj)leted over  two  years  of  theinescribed  course.  Second 
Lieut.  John  S.  Sewell,  Corps  of  Engineers,  was  also  relieved  from 
instimction  and  assigned  to  duty  under  the  immediate  orders  of  the 
chairman  ot  Special  Subcommittee  on  Appropriations,  House  of  Rep- 
resentatives, and  of  C'ol.  Wilson,  Corps  of  Engineers. 

THIRD    winter's   CLASS — (COURSK    COMPLETED.) 

SocoucI  Liout.  Spencer  Cosby,  Corps  of  En«^iuo<u*8. 
Second  Lieut.  Charles  P.  Echojs,  Corps  ot*  Engineers. 
Second  Lieut.  James  F.  Mclndoe,  Corps  of  Engineers. 

SECOND   winter's   CLASS. 

Second  Lieut.  James  13.  (-avanaugh,  Corps  of  Engineers. 
Second  Lieut.  James  P.  Jervey,  Corps  of  Engineers. 

riRST  winter's  class. 

Second  Lieut.  James  Hamilton,  Third  Artillery. 
Second  Lieut.  .Jose]>h  C.  Fox,  Thirteenth  Infantry. 
Second  Lieut.  Isaac  C.  Jenks,  Twenty  fourth  Infantry. 
Second  Lieut.  John  E.  Woodward,  Sixteenth  Infantry. 
Second  Lieut.  James  Konayne,  Nineteenth  Infantry. 
Second  Lieut.  George  P.  Howell,  Corps  of  Engiueers. 
Second  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers. 
Second  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers. 
Second  Lieut.  Robert  P.  .Johnston,  Corps  of  Engineera. 
Second  Lieut.  Eobert  K.  Raymond,  Coi'i^s  of  Engineers. 

in.— BATTALION  OF  ENGINEERS. 

The  law  provides  for  five  companies  of  Engineer  troops,  having  an 
aggregate  strength  of  752  enlisted  men,  ollicered  by  details  from  the 
Corps  of  Engiueers. 

At  present  only  four  comi)anies,  with  a  total  strength  of  500  enlisted 
men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  Battalion  of  Engineers  on  June  30, 
1894,  including  Company  E,  stationed  at  West  Point,  X.  Y.,  was  17 
commissioned  (»ilicer8  and  4GG  enlisted  men. 

During  the  year  Companies  A,  H,  and('  have  been  stationed  atWillets 
Point;  Company  1)  exists  in  name  only;  Company  E  has  been  stationed 
at  West  Point  to  assist  in  the  prat^tical  instruction  of  cadets  of  the 
Military  Academy  in  building  military  bridges,  sapping,  mining,  and 
signaling. 

A  detachment  of  IG  noncommissioned  oilicers  and  privates  was  sent 
to  Chicago  to  assist  in  setting  up  and  exhibiting  the  engineer  models 
and  other  exhibits  in  the  Government  building  at  the  World's 
Columbian  Expositi(m,  and  remained  there  during  the  summer.  Their 
conduct  and  soldierly  bearing  were  such  as  to  win  praise  from  the  offtcers 
under  whose  orders  they  were  serving  and  from  numerous  civilians  who 
visited  the  Exposition. 

The  following  is  a  roster  of  ofticers  serving  with  the  r>attalion  of 
Engineers  on  June  30,  1894  viz: 

Lieut.  Col.  W.  n.  King  Corps  of  Engineers,  ronnnanding. 
Second  Lient.  .Jay  .1.  Morrow,  Cor])S  of  Engineers,  adjutant. 
Second  Lient.  Edgar  Jadwin,  Corps  of  Engineers,  quartermaster. 
Company  A: 

Capt.  Walter  L.  Fisk,  Corps  of  Engineers,  commanding  company. 
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Company  A — Coiitinncd. 

i^econd  Lient.  Meriwether  L.  Walker,  Corps  of  Engineers,  'with  company. 

Second  Lieut.  Robert  R.  Raymond,  Corps  of  Engineers,  with  company. 
Company  13: 

Ca]>t.  William  T.  Rosscll,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  James  B.  Cavanaugh,  Corps  of  Engineers,  'with  company. 

Second  Lieut.  George  P.  Howell,  Corps  of  Engineers,  with  company. 
Company  C : 

Capt.  William  M.  Black,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  John  S.  Sewell,  Corps  of  Engineers,  on  detached  8cr\-ice. 

Second  Lieut.  .James  P.  Jervey,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Cliarles  W.  Kutz,  Corps  of  Engineers,  with  company. 

Second  Lieut.  Robert  P.  Johnston,  Corps  of  Engineers,  with  company. 
Company  1): 

Exists  in  name  only. 
Com])any  E : 

Capt.  James  L.  Lusk,  Corps  of  Engineers,  commanding  company. 

First  Lieut.  Mason  M.  Patrick,  Corps  of  Engineers,  with  company. 

Secon<l  Lieut.  Charles  S.  Bromwell,  Corps  of  Engineers,  with  company. 

Soeond  Lieut.  Jay  J.  ]Moit()w,  Corps  of  Engineers,  was  relieved  from 
duty  with  (J()nii)any  C,  l^attalion  of  Engineers,  and  appointed  adjatant 
and  treasurer,  Battalion  of  Engineers,  January  4,  1S94,  in  orders  No. 

3,  l^attaliou  of  Engineers,  Willets  Point,  X.  Y.,  January  4,  1894. 
Second  Lieut.  James  T.  Jervey,  Corps  of  Engineers,  was  transferred 

from  Company  C,  to  Company  A,  Battalion  of  Engineers,  July  4,  1893, 
in  orders  Xo.  85,  Battalion  of  Engineers,  Willets  Point,  N.  Y.,  July, 

4,  1893,  and  transferred  from  Company  A,  to  Company  O,  Battalion  of 
Engineers,  January  23,  1894,  in  orders  "No.  16,  Battalion  of  Engineers, 
Willets  Point,  N.  Y.,  January  23, 1894. 

The  following  table  shows  the  changes  that  have  taken  place  in  the 
personnel  of  the  ollicers  during  the  year: 


liank. 


XaiucH. 


Date. 


J<iined 
or  ix'lieved. 


Scroiul  liciitoiinut  .    iV-akyiU',  Hrrbort July    3, 1S93     lielievctl. 


I)u Howi-ll,(;«-oi';jr  r S4'pt.  30. 1893  :  .ToiDud 


T)o I  Kntz,  Charles  W ....do ....fio 

Do WaIkiT,M<aiwo.thorL do do 

Do '■  JoliiiMtoii,  KolH>rt  P...' do • do 

..do 
..do 


Do l»nvinond.  llobort  K...- do 

Captain  ,  KossuU,  William  T. . . .;  ^'ov.  11, 1893 


Do Jloxio,  Ilichani  L Nov.  13, 189;< 

S»!COiul  lirutonaDt  .    K<  Hit,  Cliarlt-s Nov.    7,1893 


Ileliorfd. 
....do  .... 


I 
Do ■  MrCn-^ror,  llobort IVo.  2«,  1S93  ' do 


1>» ;  ('<»sl>y,  Spciu'iT Juno    9, 1S94   do 


Do  ErlioU.  (Miarlofl  V do do 

D" M<;Indo<*.  Jame:i  1' ' do ' do 

i  I 


Ilemarks. 


special  Orden,  140, 
Unt-Generara 
June  21,  1883. 

Special  Orders,  145, 
taut-General*  a 
July  8, 1893. 

1)0. 

Da 
]>o. 
Do. 
Special  Orders,  280, 
tant  General 'a 
Kov.  10,  1803. 
Do. 
Special  Orders  2M, 
tant-Qenorara 
Nov.  5, 1893. 
Special  Orders.  288, 
taD^GeIlcra^• 
Doc.  14,  1888. 
Special  Ordera,  132, 
tant-Gcnorara 
June  6,  1884. 
Do. 
Do. 


Offlo«, 

Adjn. 
Offloe. 


A«Ua. 
Office, 


Offiecik 

A«Ua- 
Offlee, 

A4na. 

omes. 


KKnniTINCi,   DISCIPLINE,  ETC. 

During  the  yenr  recruits  for  the  battalion  have  been  obtained  by 
enlistments  at  Willets  Point  and  West  Point,  and  by  assignment  on 
their  own  application  from  recruitin*::  depots  or  other  branebes  of  the 
service. 

An  engineer  serfrcant  detailed  to  recruit  for  the  Battalion  of 
En^nncers  on  February  17,  18t)3,  and  attached  by  the  superintendent 
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recruiting  service  to  rendezvous  No.  146  Park  Eow,  New  York  City, 
was  continued  on  that  duty  during  the  year. 

The  following  is  a  statement  of  changes  among  the  enlisted  men  of 
the  battalion  during  the  past  year: 

Gaiu: 

Recruits  from  depots 26 

Enlisted  in  the  ])attali<)n  (Willets  Point,  91 ;  West  Point,  20) Ill 

ReonlistedCVVilletts  Point,  32;  West  Point,  7) 39 

By  transfer 12 

From  desertion 12 


Total  gain 200 


Loss : 

Discharged  by  expiration  of  service „., 

for  disability 

by  sentence  of  general  court-martial 

by  special  order 

by  General  Orders  80,  Adjutant-GeneraFs  Office,  series  of  1890. 

by  General  Orders  81,  Adjutant-GeneraVs  Office,  series  of  1890. 

Transferred , 

Retired 

Died 

Deserted 


43 

2 

15 

6 

22 

15 

18 

3 

3 

25 


Total  loss 152 

This  result  shows  a  net  gain  of  48  men,  which  increases  the  battalion 
to  within  34  men  of  its  authorized  strength. 

During  the  fiscal  year  ending  June  30, 1894,  60  men  of  the  Battalion  of 
Engineers  were  entitled  to  be  discharged  under  the  provisions  of  para- 
agraph  2,  General  Orders  80,  Adjutant-General's  Office,  1800,  22  of 
whom  availed  themselves  of  this  privilege. 

Sixty-two  enlisted  men  were  on  furlough  during  the  year  under  the 
provisions  General  Orders  No.  80,  Adjutant-General's  Office,  1890. 

The  following  table  gives  a  comparative  statement  of  recruiting, 
desertions,  etc.,  during  the  past  ten  years: 


Fi.Hcal  yrar. 

Kecruitinp. 
Kn-      H«'en- 

Average  daily 
number. 

De- 
serted. 

._.. 

A  rrest 
or  con- 

Sick. 

General 
court- 

listed. 

listed. 

tine- 

martial 

1)^.  to  Juno  30, 

1885.. 

r>6 

30 

mont. 

18 

106 

JuDe  30, 

6 

11 

Jane  :^0, 

18Mo.  to  June  30, 

1886.. 

57 

:w 

8 

22 

76 

20 

June  :u). 

1880.  to  June  30, 

1887.. 

20 

28 

9 

17 

49 

19 

June  30. 

18^7,  to  Juno  30, 

1888.. 

9 

24 

r2 

22 

49 

21 

June  30. 

1H8S.  to  .hino  30, 

1880.. 

90 

29 

6 

20 

23 

4 

June  30. 

1889.  to  Juno  30, 

1800.. 

147 

04 

9 

14 

52 

13 

Juno  .']H. 

1800,  to  June  30, 

1891.. 

r.o 

59 

6 

12 

15 

12 

June  30. 

1891.  to  June  30, 

1892.. 

83 

42 

5 

10 

24 

19 

Juno  30, 

189L',  to  Juno  30, 

1893. 

03 

31 

6 

11 

17 

18 

June  30, 

1893.  to  Jum'  30, 
'ora'^o 

189-1.. 

111 
08.0 

39 

6 

13 

25 

27 

A> 

38.4 

7.3 

15.9 

43.6 

16.4 

Trials. 


Garri- 
son 
court- 
martial 


Sum- 


No.  of 
men  on 


mary  June 30. 
court.  I 


59 

383 

107 

390 

IGO 

388 

218 

387 

214 

...>.... 

402 

304 

468 

60 

138 

417 

4 

208 

437 

8 

156 

418 

4 

125 

466 

113.8 

157. 

416.2 

It  will  be  seen  from  this  table  that  the  number  of  men  enlisted  is 
greater  than  at  any  re])ort  during  the  x)ast  ten  years,  except  in  1890; 
tbat  there  lias  been  a  falling  oft'  of  25  per  cent  in  the  number  of  trials 
for  minor  otlenses.  while  the  number  of  desertions  and  trials  by  gen- 
eral court  martial  are  about  one-half  larger  than  last  year.  These  two 
items  usually  depend  more  upon  the  number  of  recruits  than  upon  the 
strength  of  the  command,  and  this  number  was  unusually  large  during 
the  past  year. 
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The  iminbers  of  sick  and  of  men  in  confiiieinent  are  below  tlio  average 
for  the  ten  years. 

The  following  statement  shows  the  number  of  different  men  tried  by 
court-martial  and  other  facts  relative  to  the  trhils: 

TrlaU. 

l\y  fTOiH'ral  court 27 

li V  siinnnary  coiirt 135 

Olyec-lcil  to  trial  by  sumiuary  court  and  tried  by  garrison  court 4 


Total 


..  156 


Trie<l  onct« 

Tried  twice 

Tried  thren  times. 

Triecl  lour  tiniCfj.. 

Tried  livo  times  .. 

Total 


Ko.  of 

No.  of 

won. 

trials. 

b5 

55 

22 

44 

0 

27 

5 

20 

2 

10 

03 


15« 


Number  of  men  wlio  i»leaded  ;;nilty 127 

Number  of  men  who  jileaded  not  ;;uilty 2j| 


Total 


Number  of  noquittaiR 
Number  I'ouud  guilty. 


15S 
150 


Total 15Q 

This  statement  shows  that  only  onc-lifth  of  the  men  were  guilty  of 
any  delintpiency  duiing  the  year  of  sufticient  importance  to  require 
trial,  and  that  the  number  of  men  who  were  tried  more  than  once  dur- 
ing the  year  was  less  than  in  former  years. 

The  (|uestion  of  nativity  of  the  enlisted  men  in  the  Army  being  often 
misunderstood,  the  following  table  relating  to  the  Battiiliou  of  Engi- 
neers has  been  prepared,  from  which  it  will  be  seen  that  ^2  per  cent 
were  born  in  this  country,  and  that  only  5  i)er  cent  have  been  in  this 
countrv  less  than  five  vears: 

Jiaittiliini  of  EntjinvcvH. 


NatioMiilitieH. 

■ 

Noncom- 

miHsioued 

stalf  and 

band. 

5 

Com  pan  V 
A. 

CompaDy 
Jj. 

w 

1 

1 

! 
(-'ompany'  Compuiy 

4G.              70 
1 

:  Total. 

1 

I'uited  Stat e.s 

j\  nutria 

:>8 

24* 

a 

1 

8 
1 
1 
3 

23 
1 

82 
8 

M 

a 
1 

8 

1 
1 

IJra/il 

Cauiida 

1 

1 

Civbm 

Cuba 

1 

I  )eniiia;"k 

1 

0 

2   

7                 2 
1    

Kn^Iand 

J''rance 

f) 

(lernwmv . . . . 

'.» 

0 

17 

1 
25 

1 

10                 8 
2    

30                  4 
1    

Unlland 

Ireland 

N(»rw;i  V 

1 

1 

3 

1 
1 

IVland 

Jlusrtia  

2    

1 

Scotland 

Sou  til  Africa 

1 

Sweden 

1 

•A 

113 

•> 

8 

Switzerland 

•> 

1    

8 

Total 

IS 

117 

117               98 

465 
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III  United  States. 


Xoncoinniissioucd  staff  and  band 

Company  A 

Comi>any  II 

Comi>nny  C 

Company  E 

Total 


Born  in 

United 

States. 


58 
54 
4C 
7D 


242 


Grand  total,  4<'.j  men. 


10  years  or 
over. 

5  to  10 
years. 

8 
27 
37 

4 
24 
18 

DRILL  AND   INSTRUCTION. 


39 
11 


122 


Les.s  than  5 
vears. 


25 
G 


77 


1 
G 
8 
7 
2 

A. 

21 


During  the  year  the  Battalion  of  Engineers  has  been  drilled  and 
instructed  as  follow* : 

1.  Infantry  tactics:  School  of  the  soldier,  company,  and  battalion. 

2.  Target  x^ractice:  The  i)ractice  for  the  post  of  Willets  Point,  Kew 
York  Harbor,  for  the  past  year  was  from  July  3,  1898,  to  August  30, 
1893,  and  at  West  Point,  N.  Y.,  during  the  months  of  May,  June  and 
July  1893. 

Owing  to  the  objections  by  the  citizens  living  in  the  vicinity  to  the 
use  of  the  ritie  range  at  this  post,  no  regular  target  practice  could  be 
bad.  A  suitable  butt,  with  targets  for  firing  at  short  ranges  and  with 
reduced  charges,  built  at  this  post  in  1891,  was  thoroughly  repaired 
during  June,  1893. 

Target  practice  was  held  daily  by  companies  in  turn,  superintended 
by  the  company  commanders. 

3.  Pontoniering  during  the  months  of  August  and  September,  1893. 

4.  Military  engineering:  Foot  reconnoissance,  tracing,  profiling,  and 
con.structing  field  fortifications,  sapping,  construction  of  spar  bridges, 
double  lock,  including  knots  and  lashings,  during  the  months  of  Octo- 
ber and  November,  1893. 

.">.  Torpedo  drills  were  had  throughout  the  year,  the  winter  months 
being  devoted  to  indoor  drills  and  practice  in  the  loading  room,  and 
the  summer  months  in  outdoor  drills  and  exercises. 

The  following  number  of  men  received  instruction  during  the  winter 
months,  viz,  22  sergeants,  32  corporals,  and  287  privates. 

One  sergeant,  7  c<)ri)orals  of  Company  E,  Battalion  of  Engineers, 
were,  in  detachments  of  two  each,  assigned  for  instruction  in  torpedo 
service  iiiider  authority  granted  in  letter  dated  Adjutant-General's 
Ollice,  August  3,  1893. 

Qualilication  oi'  ])iivates : 

First  class 266 

Second  class 21 

Total 287 

Four  men  received  no  instruction  during  indoor  season,  viz,  2  men 
in  confinement,  and  2  men  sick  in  hospital  during  entire  season.- 

During  the  summer  months  G  grand  groups  were  planted,  which 
required  0  (liHerent  details  by  roster,  each  detail  consisting  of  2  com- 
missioned ofiicers,  3  noncommissioned  ofticers,  and  12  privates. 

G.  Photography :  Selected  details  of  noncommissioned  officers  have 
been  instructed  in  military  ])liotograi)hy. 

7.  In  order  to  facilitate  tlie  learning  of  the  various  industrial  trades 
by  enlisted  men,  and  furnish  men  qualified  for  special  duty  as  carpen- 
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ters,  blacksmiths,  engine-drivers,  etc.,  a  detail  of  4  men  from  each  com- 
pany was  employed  under  the  supervision  of  Lieut.  James  B.  Cava- 
naugh,  Corps  of  Engineers,  to  act  as  assistants  to  the  mechanics  at 
work  in  the  different  shops  on  the  post,  wh*?n  not  on  other  duty.  This 
duty  was  voluntary,  and  the  men  were  allowed  to  select  the  trades 
they  were  to  learn.  If  they  made  satisfactory  progress,  they  were  con- 
sidered eligible  for  special  details  when  vacancies  occur,butif  notthey 
were  repla^jed  by  others,  and  a  record  was  kept  of  the  progi^ess  made 
by  each  man  for  future  reference. 

8.  The  post  schools  for  the  enlisted  men  and  for  the  children  living 
on  the  i)ost  were  under  the  supervision  of  Lieut.  James  B.  Cavauaugh, 
Corps  of  Engineers,  and  have  been  well  conducted.  Fifty-three  enlisted 
men  and  56  children  between  the  ages  of  5  and  15  have  received  appro- 
priate instruction. 

The  following  recommendations  made  in  former  reports  are  resiiect- 
fully  renewed,  as  exi)erience  continues  to  indicate  that  the  changes 
recommended  are  desirable  for  the  best  interests  of  the  service,  viz: 

(1.)  A  three -years'  term  of  enlistment,  with  reenlistments  for  the 
Fame  period  during  good  behavior  and  physical  fitness. 

(2.)  A  r(4)eal  of  all  complicated  laws  and  regulations  authorizing  dis- 
charges by  purchase  or  otherwise,  before  expiration  of  service.  The 
occasional  discharge  of  an  enlisted  man  for  the  good  of  the  service,  or, 
in  special  cases,  for  the  benefit  of  the  soldier,  as  heretofore  practiced 
lor  many  years,  a[)peared  to  answer  all  purposes. 

(3.)  Siinjdify  the  rates  of  pay  and  allowances,  and  increase  the  pay 
of  noncommissioned  officers. 

(4.)  Have  check  roll-call  at  9:30  instead  of  11  p.  m. 

Engineer  Depot, 
buildings,  boats,  etc. 

I.  The  building  for  enginoor  models  bnilt  by  engineer  soldiers  in 
1«S01,  has  proved  a  timely  provision  for  the  j)urpose,  as  it  is  now  well 
filled  with  models,  building  materials,  etc.,  which,  including  those 
received  from  the  World's  (.'olumbian  Exposition,  have  been  foand  of 
the  greatest  advantage  in  the  instruction  of  classes  in  civil  and  mili- 
tary engineering. 

II.  A  third  cable  tank  has  been  comi)leted  and  is  now  being  filled 
with  t()ij)ed()  cable. 

III.  An  a<lditi()nal  (piantity  of  balks  and  chess  have  been  x>repared 
for  ]H)nt()n  bridges.  andO  new  canvas  ponton  covers  have  been  ordered, 
the  irjunes  having  been  ])r<*pared  by  altering  a  number  of  frames  that 
were  on  hand,  but  which  were  larger  than  required  by  the  Ponton 
JVIanual. 

The  (luantityof  mooring  rope,  lashings,  etc.,  has  also  been  increased, 
an<l  with  wliat  has  been  ordered  will  be  suili<*ient  for  any  ordinary 
diMuand  likely  to  be  made  on  the  dei)ot  for  that  class  of  materials. 
Tlicre  will  be  enough  to  build  50  bays  with  boats  and  trestles,  while 
the  surplus  of  balks  and  chess  which  could  lie  fi(»ated  on  ratYs  of  casks 
or  various  kinds  of  boats  that  can  Ix^  fouinl  on  most  of  our  rivers, 
w<»uld  extend  the  bridge  to  over  L*.0()0  feet  in  length. 

The  wagons  belonging  to  the  iM)nton  trains  are.  many  of  them,  still 
in  fair  condition,  but  some  of  them  that  were  too  near  the  ground  are 
going  to  decay.  Some  700  of  them  wer<^  piled  in  a  large  frame  building 
immediately  after  the  war,  nearly  thirty  years  ago,  and  a  recent  over- 
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haaling  of  a  part  of  the  stock  discloses  the  fact  that  many  of  those  at 
the  bottom  of  the  pile  have  come  in  contact  with  the  earth  by  the  rot- 
ting away  of  the  timbers  on  which  they  were  piled.  It  will  be  an 
enormous  amount  of  work  to  overhaul  the  entire  number,  and  as  it  is 
not  likely  that  more  than  a  quarter  of  them  will  ever  be  needed, 
even  if  they  were  serviceable,  it  will  probably  be  best  to  select  a  suflft- 
cient  number  of  those  in  the  best  condition  and  have  the  rest  con- 
demned and  sold.  The  building  in  which  they  are  stored  is  a  mere 
shell,  in  one  continuous  room,  250  feet  long,  and  from  its  structure 
would  be  entirely  consumed  in  case  of  fire.  I  have  had  the  wagons 
removed  from  a  section  near  the  ihiddle,  and  it  would  be  an  additional 
precaution  to  have  a  brick  wall  or  two  built  across  the  building  and 
extended  up  to  and  above  the  roof,  so  that  in  case  of  fire  one  portion 
of  the  building  and  its  contents  could  be  saved. 

IV.  The  furnace  in  the  officers'  laboratory  having  become  unservice- 
able, a  steam  heaterwas  put  in,  and  in  order  to  avoid  the  introduction 
of  any  magnetic  substance  in  or  near  the  galvanometer  room,  the  radi- 
ators were  made  of  the  old  copper  pipes  formerly  used  in  the  condenser 
of  one  of  the  steamers.  The  radiators  were  plaeed  in  the  second  story 
of  the  building  as  well  as  the  first,  which  was  formerly  the  only  one 
heated. 

V.  A  very  important  item  of  depot  work  has  been  in  receiving  the 
models  from  the  World's  Columbian  Exposition  and  unpacking,  rex)air- 
iqg  when  necessary,  setting  up  and  labeling  the  models  and  views. 
They  were  received  in  3  lots  and  numbered  177  boxes  and  packages. 

DEPOT  PROPERTY  AND  WORK  OF  DEPOT. 

I.  The  contract  for  50  miles  of  insulated  cable  referred  to  in  last 
report  was  very  much  delayed  by  the  difficulty  of  getting  machinery 
and  materials  adapted  to  the  manufacture  of  the  special  kind  of  cable 
required  by  the  specifications,  but  the  cable  has  finally  been  made  of 
suitable  quality  and  quantity,  and  a  second  contract  for  34  miles  has 
been  awarded  to  the  same  company. 

II.  The  Sims-Edison  fish  torpedo,  after  many  tests,  was  finally 
accepted  August,  1893,  and  a  new  2-milc  cable  was  procured  for  it. 

Iir.  A  large  quantity  and  variety  of  engineer  property  which  had  be- 
come unserviceable  was  overhauled,  inspected,  and  condemned.  This 
property  was  the  accumulation  of  a  number  of  years  at  the  depot,  some 
of  it  having  been  in  use  here,  and  some  had  been  turned  in  by  other 
officers  having  such  ])roperty  in  charge. 

IV.  The  balance  of  submarine  mining  materials  on  hand  and  such  as 
could  be  procured  for  defense  at  channels  at  six  places  was  shipped  to 
these  places  for  storage. 

V.  A  submarine  cable  was  laid  across  the  Narrows  between  Forts 
Wadsworth  and  Hamilton,  and  having  been  broken  by  a  ship's  anchor 
it  was  subsequently  taken  up  and  repaired  and  relaid. 

VI.  Additions  were  made  to  the  library  of  the  U.  S.  Engineer  School 
during  the  year  by  purchase  of  new  publications  and  maps,  to  the  extent 
of  the  available  appropriation. 

INSTRUMENTS. 

The  various  kinds  of  instruments  on  hand  in  the  depot  have  been 
proi)erly  cared  for,  some  additions  have  been  made  by  purchase,  and 
the  work  of  issuing,  receiving,  and  repairing  was  continued. 
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I.  liec(M've(l  by  purchase  cliirinj^  the  year  under  formal  ])roi)OsalR,  viz: 

Seven  cu^iiioer  Irniisits,  ?>  enjxi"cer  levels,  10  leveling  rods,  5  sextants,  12  binocular 
lieM  glasses,  12  l(M)-f(i()t  nietallie.  tapes,  12  tlieniioiuctcrs,  14  odometers,  24  T  squares, 
12triangnlnr  scales,  11  sets  drawing  inslrnmcnts,  1  magnifying  glass,  1  beam  com> 
pass,  and  2  drawing  pens.     Total  cost,  $2,301.56. 

TI.  Issues  to  otlicers  of  the  Corps  of  Engineers  and  to  acting  engi- 
neer officers  at  Department  liead([uarters  during  the  year  were  as 
follows: 

Tt?n  engineer  transit-;,  S  engineer  levels,  7  leveling  rods,  1  sextant,  1  reilccLing 
eirele,  11  l)iuoenlar  lirM  glasses,  8  aneroid  l»arometei*s,  15  sets  drawing  iuatrnmcnts, 
20  odometers,  4  silver  watches,  1  spyglass,  11  i»ocket  compasses,  2  jirismsitio  com- 
passes,! beam  compass,  12  scales.  12  protractors,  0  thcrmometei*s,  4  IieiiotropcB,  5  100- 
foot  surveyors'  chains  ami  pins  for  same, il  rain  ganges,  1  3(X)-foot  steel  tape  chain,  1 
reading  glass.  28  tiiangles,  10  T  squares,  o  lOO-foot  Bteel  ta2)es,2  drawing  pens,  and 
1  iihotographic  camera. 

There  were  also  issued  during  the  year  various  instruments  to  sur- 
veying parties,  eonii)()sed  of  details  from  the  Engineer  I^attalion,  for 
the  purpose  of  making  instrunu^ntal  surveys  of  certain  portions  of 
Long  Island,  and  for  hydrographieal  surveysof  the  waters iu  the  vicin- 
ity of  this  post. 

III.  Eeceipts  of  instruments  from  oflicers  on  public  works  and  sur- 
veys : 

Two  engineer  transits.  2  engineer  levels,  2  zenith  telescopes,  2  aneroid  barome- 
ters, and  1  binocular  Held  ghiss. 

IV.  llepairs  to  instruments.  All  of  the  repairing  to  depot  instru- 
ments has  been  performed  by  enlisted  men  of  the  Engineer  liattalion 
detaih^d  on  extra  duty  for  the  i>uri)ose.  The  following liave been  over- 
hauled and  repaired  in  the  depot  repair  shop,  viz: 

I'Jcven  engineer  transits,  11  engineer  levels,  1  theodolite,  1  level  rod,  1  rcllecting 
circle,  2  chronometers,  18  i)<)cket  compasses,  5  steel  tapes,  3  current  meters,  4  bello- 
trojx's,  :>  tri])ods,  17  ]»rismatic  compasses,  1  aneroid  barometer,  1  binocular  field  k1<>Mi 
1  tide  gauge,  2  sets  drawing  instruments,  1  st'xtant,  1  standard  measure,  2  clocks,  5 
galvanometers,  1  wattmeter,  2  voltmeters,  2  switch  boards,  1  keyboartl,  and  12  dial 
telegrai)h  instrum<Mits. 

V.  The  following  instruments  pertaining  to  Headquarters  Depart- 
ment of  Dakota  were  repaired  at  St.  Paul,  Minn.,  and  thecost  of  repairing 
paid  for  frcmi  this  ollice,  under  authority  of  the  Chief  of  Engineers,  U. 
IS.  A.,  viz  : 

I'onr  tngineer  transits,  3  chronometers,  2  s(*xtants.  4  ]>rismatic  compasses,  2  artifi- 
cial horizons.  1  beam  compass,  1  retlecting  circle,  and  1  set  drawing  iustnimcnts. 

VI.  InstrunuMits  inspected  and  condemned.  The  following  instru- 
ments, having  ])ec()mc  unserviceable,  were  inspected  and  condemned 
during  the  year,  viz  : 

Six  chronoiiieti'rs,  3  sextants,  7  artiiicial  horizons,  2  telegraph  relays,  10  aneroid 
ban»melers.  10  mercurial  baroni<?ters,  1  wind  gauge.  1  ])sychrometer,  7  thermometerSt 
5  sur\ryors' com]>asses.  7  engineer  transits.  (J  theodolites,  4  engineer  levels,  4  level 
rods,  1  plain?  table,  0  tripods.  2  comiKirators,  10  surveyors'  chains,  19  sets  pins  for  the 
same,  11  tapes  i.V)  and  1(K)  feet  long),  3.*)  odometers,  I  boat  compass,  2f)  prismatic  com- 
passes, !>  box  compasses,  i;j  i)ocket  com]>asses.  2  hand  levels,  1  JacoVs-staff  level,  1 
l)ocket  sextant.  2  watches.  18  protractors,  and  11  sets  <lrawing  instruments. 

In  this  connection  I  w(mld  respectfully  invito  attention  to  the  fact' 
tliat  some  additional  precautions  are  needed  to  prevent  undue  loss  and 
damage  to  instruments  from  carelessness  or  ignorance  on  the  x>Art  of 
those  who  use,  or  rather  misuse,  th(Mn  in  the  service. 

(heat  care  has  been  tak<M!  to  i>rocure  the  most  serviceable  instm- 
ments  for  the  various  purposes,  and  it  is  well  known  that  a  good  tran- 
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sit  or  box  of  drawing  instruments  will  last  a  lifetime  if  properly  taken 
care  of.  It  is  seldom,  however,  that  either  surveying  or  drawing  instru- 
ments once  issued  from  the  depot  are  ever  returned  in  a  serviceable 
condition,  no  matter  how  short  a  time  they  have  been  in  use.  It  is  no 
imcommoir  thing  to  see  valuable  instruments,  such  as  transits  and 
levels,  returned  after  only  a  few  months'  service  in  a  state  of  complete 
wreck.  Drawing  instruments  are  seldom  returned  at  all,  and  never  in 
a  serviceable  condition.  They  frequently  bear  evidence  of  having  been 
used  to  clean  pipes,  or  as  substitutes  for  corkscrews  in  oi)ening  bottles. 

This  difliculty  is  not  one  of  recent  origin,  and  allowance  must  bo 
made  for  the  rough  nature  of  the  service  for  which  instruments  are 
sometimes  needed  ;  but  it  would  be  a  good  thing  for  the  service  if  all 
officers  who  present  instruments  for  condemnation  in  a  discreditable 
condition,  were  required  to  give  an  account  of  the  circumstances  under 
which  the  instruments  were  rendered  unserviceable. 

It  would  also  be  for  the  benefit  of  the  service  if  every  officer  were 
required  to  procure  a  small  case  of  drawing  instruments  for  his  own 
use.  A  fairly  gcod  pocket  set  can  be  procured  for  $5  or  $G,  and  I 
understand  that  all  cadets  at  the  Military  Academy  are  now  required 
to  pay  three  or  four  times  that  sum  for  the  instruments  they  are  re- 
quired to  buy,  and  which,  if  properly  taken  care  of,  will  last  as  long  as 
the  officer  remains  on  the  active  list.  It  would  therefore  be  no  hard- 
ship to  require  all  officers  to  furnish  their  drawing  instruments  in  the 
same  way  as  they  do  their  swords  and  spurs. 

EXPERIMENTS. 

In  addition  to  the  usual  laboratory  work  pertaining  to  the  torpedo 
drill,  such  as  testing  cables,  connecting  wires,  fuses,  etc.,  other  experi- 
ments have  been  made  during  the  year,  among  which  were  the  follow- 
ing: 

I.  In  destroying  two  old  concrete  platforms  for  15-inch  guns,  and  the 
foundations  of  several  other  structures  also  of  concrete,  the  charges 
were  so  located  and  the  (|uantity  of  explosive  was  so  adjusted  as  to 
give  some  inl'ormation  relative  to  the  use  of  high  explosives  for  purposes 
of  demolition.  A  large  number  of  charges  were  fired  and  several  kinds 
of  exi>losi\  es  were  tried.  The  concrete  was  of  good  quality,  but  it  was 
incidentally  noticed  that  even  when  carefully  laid,  concrete  is  not 
strictly  a  monolith,  as  is  generally  supposed,  but  that  it  naturally 
divides  at  the  surfaces  where  the  work  has  been  stopped  and  started 
again.  In  some  cases  a  wall  2  feet  thick  would  break  oft*  in  a  perfectly 
smooth  plane  cleavage  for  a  distance  of  15  or  20  feet. 

It  was  found  that  a  charge  of  1  pound  of  dynamite,  or  its  equivalent, 
would  break  a  concrete  slab  18  inches  thick,  the  charge  being  placed 
under  the  concrete  and  tamped  by  the  earth  upon  which  the  concrete 
rested,  and  as  tliis  was  done  without  throwing  splinters,  the  indications 
are  that  the  charge  was  just  right. 

II.  Numerous  tests  of  sensitiveness  and  explosive  force  of  several 
varieties  of  ex])losi\e  gelatine,  maximite,  smokeless  powder,  and  dyna- 
mite were  made,  and  granulated  gun  cotton  that  had  been  in  the  mag- 
azine for  many  years  and  had  absorbed  moisture  until  it  would  not 
explode  with  the  service  fuse,  was  found  to  have  recovered  its  explosive 
properties  by  simply  allowing  it  to  dry  in  a  small  frame  magazine. 

III.  Experiments  with  the  Sims  Edison  torpedo  up  to  May,  1893,  to 
determine  whether  it  should  be  accepted  under  the  terms  of  the  contract, 
having  develoi)ed  the  fact  that  certain  requirements  of  the  specifica- 
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tioiia  as  to  quantity  of  cable  delivered,  etc.,  had  not  been  compli^^ 
with,  the  torpedo  was  not  finally  accepted  until  AugasL    A  newcabl^ 
2  miles  long  having  been  i)rocurcd,  a  series  of  31  mns  and  dock  trisd^ 
were  made,  the  report  of  which  was  forwai'ded  to  the  Chief  of  Engineerft, 
U.  S.  Army,  in  February  last. 

IV.  A  number  of  exi^erinients  were  made  during  the  year  under 
direction  of  Capt.  Iloxie,  with  a  modified  system  for  oi)erating  subma- 
rine mines  devised  by  him,  and  a  report  was  forwai'ded  to  the  Chief  of 
Engineers,  U.  S.  Army,  with  my  monthly  reiwrt  for  September. 

V.  A  new  form  of  surveyors'  transit,  having  a  micrometer  tangent 
screw,  devised  by  Mr.  E.  H.  Ilinton  and  made  by  Mr.  P.  E.  Braiidis, 
was  tested  at  the  request  of  those  gentlemen  by  Capt.  Black  and  LieuL 
Cosby,  U.  8.  Engineers,  to  ascertain  its  adaptability  for  the  engineer 
service. 

A  current  meter,  which  was  also  procured  from  Mr.  Brandis,  was 
tested,  and  several  improvements  were  miide  in  it  at  the  suggestion  of 
Cai)t.  I>lack  and  officers  under  his  direction. 

YI.  Several  tests  were  made  with  building  materials,  including  sam- 
ples of  stone  from  West  Vir|»inia,  furnished  by  Col.  Craighill,  Corps  of 
Engineers,  and  paving  brick  forwarded  by  the  Kanawha  Brick  Com- 
l)any,  at  Cliarleston- Kanawha,  W.  Va. 

VI  r.  A  number  of  charges  of  dynamite  were  exploded  to  gain  soiue 
further  information  on  tlie  subject  of  sympathetic  explosions,  but  the 
results  were  not  sntlicicntly  decisive  to  justify  any  definite  conclusions 
without  further  trials. 

VIII.  Tiie  (juestion  as  to  which  end  of  a  torpedo  should  bo  ignited, 
the  end  toicard  or  fnnn  the  object  to  be  destroyed,  was  investigated 
by  two  6(»ts  of  experiments.  Six  charges  of  about  5  iM)unds  each  and 
six  of  10  pounds  were  exploded,  each  charge  being  al>ont  3  feet  long. 
Tliree  of  each  charge  had  the  fuse  at  the  end  nearest  the  pressure 
gauge,  and  fuses  of  tlie  others  were  at  the  end  furthest  from  the  gauge. 
In  case  of  the  smalk*r  cliarges  the  pressures  were  too  small  to  register 
distinctly  on  the  lead  cylinders  used,  but  with  the  10-pound  charges 
the  results  indicated  a  slight  advantage  in  favor  of  igniting  at  the 
more  distant  end  of  the  charge.  The  apparent  advantage  was  about 
0  i)er  cent;  but  the  (lUi^stion  is  of  suHicient  importance  to  justify  still 
further  experiments  and  with  larger  charges  to  see  whether  these  con- 
clusions are  verified. 

stateme:nt  of  funds. 

T.  EnfjUxcer  Depot  at  Willcts  Pointy  X.  1\ — Congress  appropriated  for 

the  fiscal  year  ending  June  (U),  ISOi: 

1.  For  iii('id(Mital  expenses  of  dfpot  (incidentals) $4yOJ0. 00 

2.  For  purchase  of  materials  for  instruction  of  battalion  (materials)  ....  3,500.00 

3.  For  i)urcliasc  an<l  re])air  of  instruments  (instruments) 3,000.00 

4.  For  purchase  andbintlin^  of  ]>rofessionai  works  of  recent  dato  treat- 

in«r  of  military  and  <ivil  en;^ineering  (library) 500.00 

Total 11,000.00 

Of  this  there  has  been  expended  and  pledged: 

1.  For  incidental  expenses  of  dei)ot  (incidentals) $4>000.00 

2.  For  purchase  of  materials  for  instHK-t  ion  of  battalion  (materials)  ....  3,122.80 

3.  For  ])ur<'hasc  and  re]>air  of  instruments  (instruments) 2,989.57 

•i.  For])nrchase  and  binding  of  ]»rofcssional  Avorks  of  recent  date  treat- 
ing of  military  and  civil  engineering  (library) 500.00 

Total 10,612.87 
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Congress  appropriated  under  the  act  of  February  24, 1891,  for  the 
engineer  depot  at  Willets  Point,  'K,  T.,  the  sum  of  $16,000,  which  was 
assigned  to  me  for  disbursement  and  is  available  until  expended: 

6.  For  a  fireproof  building  to  replace  engineer  depot  storehouse  destroyed 

by  fire  May  10,^890  (storehouse) $16,000.00 

July  1,  1893,  balance  unexpended 2, 931. 21 

July  1, 1894,  balance  unex])ended 2, 931. 21 

July  1,  1894,  balance  available 2,931.21 

The  following  allotments  from  the  several  appropriations  named 
have  been  assigned  to  me  for  disbursement  and  remain  available  until 
expended : 

II.  Torpedoes  for  harbor  defense  (act  September  22,  1888),  $98,000.00. 

July  1,  1893,  balance  unexpended $5,000,00 

July  1,  1894,  balance  unexpended  and  available 5,  000. 00 

III.  Torpedoes  for  harbor  defense  (act  March  2,  1889): 

1.  The  act  of  Congress  making  appropriations  for  fortifications,  etc.,  appropriated 
under  the  general  title  ''Torpedoes  for  harbor  defense,''  the  sum  of  $250,000  for 
purchase  of  submarine  mines  and  necessary  appliances,  and  $30,000  for  torpedo 
experiments  and  instruction  of  engineer  troops  in  submarine  mining — 

July  1,  1893,  balance  unexpended $15,022.60 

June  30, 1894,  amount  expended  during  fiscal  year 6,  301.  88 

July  1, 1894,  balance  uuexi)ended 8,  717.  72 

July  1, 1894,  outstanding  liabilities 72G.  36 

July  1, 1894,  balance  available 7,  991.  36 

2.  'For  purchase  of  movable  submarine  torpedoes 25, 225. 00 

July  1 ,  1893,  balance  unexpende<l 1, 375. 00 

June  30, 1894,  amount  expended  during  fiscal  year 1,  375. 00 

3.  For  construction  of  concrete  tanks  for  wet  storage  of  mining  cable, 

amount  allotted 5,000.00 

July  1, 1893,  balance  unexpended 1, 965.  27 

June  30, 1894,  amount  expended  during  fiscal  year 209. 20 

July  1, 1894,  balance  unexpended 1,750.07 

July  1, 1894,  outstanding  liabilities 578. 40 

July  1,1894,  balance  available 1,177.67 

IV.  Torpedoes  for  harbor  defense  (act  August  18, 1890). 

1.  For  submarine  mines  and  necessary  appliances  for  storage  at  sundry 

points ^ $100, 000. 00 

.lulv  1,  1893,  balance  unexpended 1,  608. 15 

July  1, 1894,  outstanding  liabilities 1, 528.  25 

July  1,  1894,  balance  available 81. 90 

2.  P'or  continuing  torpedo  exp<'riments,  Qic 30,  000.00 

July  1, 1898.  balance  unexpended 22,  990.  70 

July  1,  1894,  balance  unoxi>ended  and  available 22,990.70 

V.  TorjH'dois  for  harbor  defense  (act  February  24, 1891). 

For  submarine  mines  and  necessary  appliances  for  storage  at  sundry 

points : $21,605.00 

July  1. 1893,  balance  unexpended 83.  70 

.June  30, 1894,  amount  expended  during  fiscal  year 83.70 
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YL  Torpeilocs  for  harbor  defcuHC, — For  purcbasc  of  American  manu- 
factiirod  subinariiie  torpedo  cubic.  Tli'o  following  amounts  were  allot- 
ted iroin  balances  of  torpedo  appropriations  withdrawn  under  date  of 
February  13,  18012,  viz: 

1.  From  iictof  Minrli2,  l^^XO *. $49,859.26 

2.  From  act  of  August  18,  18tK) 25,101.86 

74, 961. 12 

July  1, 180.S,  l»alanco  uucxpcndod 74,  961. 12 

June  I^  \>*>^\,  amount  oxpoixled  during  iisual  year 13,739.71 

July  1,  1801,  lialanco  unexpended 61,221.41 

July  1,  isyi,  amount  eovere<l  by  uueompleted  contraeta 61, 2J1.41 

YIII.  Board  of  Ordnance  and  Fort  ijical  ion  (act  February  24,  1891). 

For  establishing  direct  telegraidiie  eommunicationa  between  Forts 
Wadswortli  and  Hamilton,  N.  Y 1,  275.00 

September  12,  IStKJ,  amount  allott<*d 1,  275.00 

March  22,  ISOl,  amount  withdrawn 818.70 

Juno  oO,  1894,  amount  expended  to  end  of  fiscal  year 426. 30 

1, 275. 00 

TS'EW  APPIIOPRIATIONS. 

The  following  items  have  been  appropriated  for  the  engineer  depot 
at  Willets  Point,  N,  V.,  for  the  tiscal  year  ending  Juno  3(),  1895: 

1.  For  incidental  exi)enseRof  dci)ot  (ineidentals) $4,000.00 

2.  For  i)urehaM"  of  materials  for  instruetion  of  battalion  (nniterials)...  3,500.00 

3.  For  ]>urchasc  and  rei)air  of  instruments  (instruments) 2,000.00 

•1.  For  ]iur<hase  an<l  binding  of  ]u*ofessional  works  of  recent  date,  treat* 

ing  of  military  and  civil  engineering  (library) 500.00 

Total 10,000.00 

ESTIMATES. 

There  will  be  required  for  the  liscal  year  ending  »Tune  30,  189G,  the 
following  lor  the  enginecu'  depot  at  Willets  Point,  N".  Y.: 

1.  For  inci<u^ntal  ex])en*<es  of  depot,  incdudinir  fuel,  light,  chemicaU, 
htatioiiery,  hardware,  extra-duty  ])ay  to  soldiers  necessarily  employed 
for  ])cri(Mls  not  h'ss  than  ten  days  as  .'irtilicers  on  work  in  addition  to 
ami  not  stri(rtly  in  the  lino  of  tlieir  military  duties,  such  as  carpenters, 
draftsmen,  bhicksmiths,  ])rinters,  pliotograplicrs,  lithographers,  engiuo 
drivers,  whcj-lwrights,  masons,  teamsters,  machinists,  ]>ainters,  over- 
sciTs,  and  laborers,  and  for  mati-rials  to  repair  i»ublic  buildings, 
machinery,  and  unforeseen  cxi)cnscs $5,000.00 

2.  For  purcha>e,  of  materials  for  the  instruction  of  engineer  troops  nt 
Willets  P(unt,  X.  Y.,  in  their  special  duties  as  sap])crs  and  miners,  for 

land  and  submarine  mines.  ])ontonier  and  tor])cdo  driU  andsignnling.  500.00 

3.  For  ])nrchase  and  rc])air  to  instruments  to  1k^  issued  to  ollieers  of  tho 
(.'ori)s  of  Kngineers.  and  to  ollicers  detaileil  on  duty  as  acting  ciigiucer 
oflicers.for  nsoon  ])ublie  works,  s.urvj'ys,  and  reconnaissances 3,000.00 

•1.  For  lil.jrarj'^  of  engineer  S'lio<»l :  For  puichase  and  Idnding  of  profes- 
sional works  of  recent  date,  treating  (d' military  an«l  civil  engineering 
and  kindred  si'ientitic  subjects 500.00 

Total 1).  000. 00 
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Appendix  A.— Phogrammk  of  Study  and  Instruction  for  Summer  Season. 

[Printed  Orders  Xo.  115.] 

United  States  Engineer  School, 
milets  Point,  Xew  York  Harbor,  May  £9,  189S. 

The  following  progranimo  of  study  and  instruction  for  the  ensuing  snxnmer  season, 
to  commence  June  1  and  end  November  14,  1893  (24  weeks),  having  been  recom- 
mended by  the  Academic  Staff  and  approved  by  the  Chief  of  Engineers,  will  be 
carried  into  effect. 

A  roster  of  the  student  officers  will  be  kept  by  the  post  adjutant,  who  will  make 
weekly  details  for  the  various  duties  so  that  they  shall  not  contlict. 

I.  military  engineering. 

1.  Practical  instructions  by  the  company  officers  in  the  nomenclature,  dimensions, 
and  construction  of  modern  field  and  siege  batteries  and  saps.  Also  practical 
instructions  in  the  location  of  works  ou  irregular  ground  and  the  adaptation  to  site. 

2.  A  full  course  of  trestle  and  ponton  bridge  drill. 

3.  Instruction  in  building  spar  bridges. 

4.  Instruction  in  military  mining. 

5.  Military  map  making.  Each  lieutenant  of  engineers,  who  has  not  already  done 
so,  and  such  noncouimissioncd  officers  and  ))rivatcs  as  may  be  selected  from  each 
company,  will  make  satisfactory  foot  reconnaissances  about  4  miles  long,  in  the  vicin- 
ity of  the  post,  the  maps  thereof  to  be  submitted  by  company  commanders  to  post 
headquarters  oii  or  before  November  14,  1893. 

II.  torpedo  drills. 

G.  After  receiving  such  preliminary  practice  as  maybe  necessary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the 
torpedo  class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the  pur- 
pose of  taking  charge  of  the  preparation  and  planting  of  a  ^rand  group  of  torpe- 
does, under  the  direction  of  the  instructor  in  torpedoes,  assisted  by  one  engineer 
officer  of  the  second  or  third  winter's  class. 

7.  The  senior  officer  will  bo  in  general  charge,  and  will  keep  a  daily  journal  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  that 
may  occur  to  him,  looking  to  the  avoidance  of  similar  difficulties  iu  the  future. 

8.  The  oiBScers  will  frequently  interchange  duties  so  that  each  one  shall  have  some 
experience  in  each  part  of  the  drill. 

9.  Tho  electric  light  will  be  setup  and  operated. 

10.  The  grand  gronj)  being  completed  and  the  search  light  iu  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  the  mine  field  by  an  eueray's  vessel  under 
cover  of  night. 

11.  Tho  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  conveniently  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  in  automatic  and  judgment  firing 
<lrills  at  such  times  as  inhy  be  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  3  non- 
counuissioned  officers  and  about  12  privates. 

14.  The  hours  of  work  will  be  from  7  to  11 :  30  a.  m.,  and  from  1  to  4 : 30  p.  m.  In 
bad  weather,  when  no  work  is  done  and  the  men  are  in  barracks,  tho  latter  will  attend 
the  same  company  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  bo  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done 
byhini,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire  to 
make. 

16.  A  detailed  record  will  bo  kept  of  what  each  man  does  with  the  view  of  tracing 
out  tho  author  of  defective  work  and  determining  the  degree  of  proficiency  developed 
by  individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  mau  will  be  submitted  by  the  senior  ofticer  with  his  final  report. 

17.  Occasionally,  if  practicilble,  loaded  mines  will  be  planted  and  fired  as  in  actual 
service,  height  of  jet,  ettect  on  neighboring  mines  and  otiier  phenomena  being  care- 
fully observed  and  recorded. 

18.  At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  offi- 
cers of  the  class  Avill  make  practical  experiments  iu  calibrating  commercial  ammeters 
and  voltmeters,  testing  efficiency  of  dynamos  and  motors. 

ENG  1)4 31 
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in.   CIVIL  ENGINEERING. 

19.  A  topographical  snrvoy  of  about  one-half  Bqaare  mile  of  ground  by  each  offi- 
cer of  the  lirst  summer'H  class.    Time  allotted,  five  weeks. 

20.  A  hyclrographic  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
second  summer's  class.    Time  allotted,  four  weeks. 

21.  While  engaged  in  the  lie  hi  work  in  topographical  and  hydrographiu  surreys 
the  officers  will  be  assisted  by  details  of  enlisted  meu;  and  will  be  oxcosed  from  all 
other  duties. 

IV.    FIKLD   ASTRONOMY. 

22.  All  the  lieutenants  of  engineers  who  have  not  already  completed  tho  coane 
and  been  excused  from  further  observations  will  constitute  tne  observers. 

23.  Otlieers  wishing  to  use  the  instruments  for  special  observations  or  practice 
must  ai)ply  for  authority  to  do  so,  and  arc  not  permitted  to  handle  any  instruments 
unless  specifically  assigned  to  them  by  tho  instructor. 

21.  In  case  of  daniago  to  instruments  or  a])paratuSy  it  will  be  promptly  reported  to 
tho  instructor  for  tho  action  of  a  board  of  survey. 

25.  Tho  following  will  bo  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reasonable  proficiency  has  been  attained  by  preliminary  practice. 

Scxfant. — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun, 
observers  will  d<Mluce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a 
south  star,  using  the  time  deduced  from  an  east  and  a  west  star — each  based  on  ten 
altitudes  taken  on  the  same  night.  These  observations  for  latitude  and  time  must 
be  made  at  tho  observatory.  The  observer  may  get  *"  time  "  ftom  an  assistjuit  nsins 
a  portable  chronometer  and  will  determine,  by  comparison,  the  errof  of  staudaiS 
chronometer  at  observatory. 

Chronof/raph. — Daily  determination,  by  time  signal  from  Washington,  D.  C,  of 
error  and  rate  of  astronomical  clock,  by  the  ofHcer  of  the  day. 

Transit. — A  satisfactory  set  of  time  observations  will  bo  taken  by  each  officer  on 
two  nights,  successive  if  ])(>ssible,  determining  satisfactorily  the  error  of  sidereal 
clock.  Tho  junior  class  will  employ  the  eye  and  ear  melhod;  the  senior  class  will 
use  the  chronograph. 

Zenith  tdinvopv. — Observers  will  first  determine  tho  level  correction  by  daylighti 
using  a  distant  tcrrestrinl  object,  or  at  night  using  a  slow  circumpolar  star.  iJiey 
will  then  find  Ihc  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfi&ctory 
determination. 

20.  Suitable  blank  forms  will  be  provided,  both  for  observations  and  oompntations; 
and  all  problems  must  be  submitted,  complete  iu  every  detail,  upon  these  forms.  Tlw 
original  records,  after  inspection  by  the  comuiandiug  officer,  will  be  returned  to  the 
oflicers  as  their  personal  propertj'. 

27.  Hours  of  atteiidanco  at  the  observatory'  will  bo,  for  both  classes^  daily  except 
Saturday  and  Sunday,  from  8  to  10  a.  m.,  from  2  to  4  p.  m.,  and  from  8  to  10  p.  m. 
Evening  hours  will  be  extended  when  it  is  necessary  to  secure  complete  sets  of 
observations. 

v.    MILITARY  PHOTOGRAPHY. 


28.  The  oflict?rs'  laboratory  will  be  opened  daily  from  1:30  p,  m.  to  4  p. 

2{>.  The  building,  apparatus,  chemicals,  etc.,  will  lie  under  the  charge  of  the  tet- 
talicm  quartermaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who 
will  be  held  resp«)nsible  for  the  judicious  use  of  the  property. 

30.  ( )l)icers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratofj, 
making  Kuch  arrangemeiils  with  the  officer  iu  charge  as  shall  insure  no  oonftisioa  la 
his  oillcial  duties,  or  in  those  of  the  men  under  his  instruction. 

31.  The  instruction  of  enlisted  men  will  bo  restricted  to  a  weekly  detail  of  oae 
noncommissioned  oflicer  from  each  company. 

32.  The  battalion  (|uarterniaster  will  submit  to  this  office  weekly  reports 
the  nature  of  th<^  instruction  given,  the  results  attained,  and  the  progress  made. 

By  order  of  Lieut.  Col.  King: 

Robert  McGugob, 
Second  Lieutenant  of  Engineer§j  Po$i  Atyutanim 


APPENDIX  5 — REPORT   OF  LIEUT.  COL.  KING.  483- 

Appendix  B. — Programmk  of  Study  and  IxsTRrcTiox  for  Winter  Season. 

[Printcil  Onlers,  Xo.  242.] 

United  States  Engineer  School, 
inUcta  Point  J  New  York  Harbor ,  Xovember  29, 1893, 

1.  The  following  progranirae  of  study  and  instructions  for  tlio  cusniug  winter 
seaBon,  conimeuciug  December  1,  1893,  and  ending  May  31, 1894,  having  been  rec- 
ommended by  the  acRderaic  staff  and  approved  by  the  Chief  of  Engineers,  will  be 
carried  into  effect. 

C:  O  i:  K  S  E    F  OK   OF  F  I  C  K  R  S. 

1.  Details  of  student  officers  for  academic  duty  will  bo  made  weekly  by  tho  post 
s&djutant.  Officers  \s\\\  devote  six  hours  daily  to  such  duty,  Saturdays  and  Sundays 
excepted,  and  excepting  time  consumed  in  sessions  of  general  courts  martial.  Each 
officer  will  record  daily,  in  a  book  provided  for  that  purpose,  tho  disposition  of  his 
time  for  the  previous  day.  Instructors  will  meet  their  classes  at  least  weekly  for 
asatgnment  of  lessons  and  examinations.  As  far  as  needful  they  will  supplement 
the  coarse  with  lectures.  Examinations  by  the  academic  staff  will  be  held  about 
the  end  of  February  and  of  May.  Marks  at  all  examinations  will  bo  on  the  West 
Point  system,  and  tho  results  will  bo  reported  weekly  to  the  commandant  of  the 
school. 

FIRST  WINTER^S  COURSE. 

2.  The  course  for  engineer  officers  spending  their  first  winter  at  the  school  will  be: 
Electricity  and  torpedoes,  twenty-ono  weeks;  surveying,  three  weeks.  For  officers 
of  other  arms  of  the  service  detailed  for  special  instruction  in  the  torpedo  service: 
Electricity  and  torpedoes,  twenty-four  weeks. 

electricity. 

8.  Study  of,  in  its  application  to  torpedo  warfare,  arc  and  incandescent  lighting, 
and  transmission  of  power,  supplemented  by  extensive  laboratory  practice  in  the 
Bolntion  of  the  special  pronlems  involved.  Text-books  and  books  of  reference,  as 
follows:  Abbot's  Notes  on  Electricity;  Ayrton's  Practical  Electricity;  Thompson's 
Electricity  and  Magnetism ;  Maier's  Arc  and  Glow  Lamps;  Swinburne's  Practical 
Electrical  Measurements ;  Kapp's  Electrical  Transmission  of  Energy ;  Part  II  of  Pro- 
fessional Papers  No.  23,  Corps  of  Engineers,  U.  S.  Army ;  Gray's  Absolute  Measure- 
ments, Vol.  II ;  Monroo  and  .Jamieson's  Pocket  Book  of  Electrical  Rules  and  Tables; 
Thompson's  Dynamo  Electric  Machinery. 

torpedoes. 

4.  Text-book:  The  Torpedo  Manual.  Practice  will  bo  had  in  making  all  the 
adjustments  and  tests  recpiired  in  planting  and  operating  torpedoes,  the  operations 
on  the  water  being  simulated  as  far  as  practicable  by  special  indoor  appliances. 
Books  of  reference:  Bucknill's  Submarine  Mines  and  Torpedoes  as  Applied  to  Har- 
bor Defense;  Scheidnagel's  Treatise  upon  Defensive  Submarine  Mining. 

5.  Attendance  at  the  electrical  laboratory  will  bo  regulated  by  the  instructor.  All 
laboratory  work  will  bo  done  without  the  use  of  text  books,  or  text  book  diagrams. 
Officers  may  however  use  manuscript  notes  or  diagrams  previously  prepared.  Labor- 
atory practice  will  be  had  from  9  a.  m.  to  12  m.,  and  from  1  to  4  p.  m.  During  the  last 
two  weeks  of  the  course  each  engineer  officer  will  prepare  a  plan  (map  and  memoir) 
for  the  defense  of  such  harbor  as  may  be  designated  by  the  instructor,  special  atten- 
tion being  given  to  the  tori)edo  defense  and  the  batteries  protecting  the  torpedo  lines. 

surveying. 

6.  Subjects:  (1)  Adjustment,  use  and  care  of  instruments;  (2)  topographical  sur- 
veying with  transit  and  stadia;  (3)  hydrographic  surveying  and  gauging  of  rivers: 
(4)  geodetic  surveying;  (5)  railway  surveying.  Textbooks:  Johnson's  Theory  ana 
Practice  of  Surveying;  Heuck's  Field  Book  for  Engineers. 

SECOND  WINTER'S  COURSE. 

7.  Civilcngineering,  seven  weeks;  military  engineering,  eight  weeks;  photography, 
five  weeks ;  torpedoes,  four  weeks. 
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CIVIL   KXGIXKKRING 

8.  Subjects:  (1)  Improvement  of  non-tidal  rivers;  (2)improvcinoDtof  tidal  rivers; 
(3)  canalK;  (4)  building  superintendence. 

0.  Text-books:    Engineer  School  Notes;   selections  from  Harconrt's  RiTers  and 
Canals 
Chief 
Hodgi 
Superintendence . 

MILITARY  KXi;ixi:i:uiNG. 

10.  Subjects:  (1)  Modern  guns,  carriages  and  ))rojectilos;  (2)  steel,  compoandy 
wrought  and  cast  iron  armor;  (3)  modern  ships  of  war  and  seacoast  defeusev;  (4) 
modern  fortification  and  their  attack  and  defense. 


sional  Papers  Royal  Engineers,  1881,  an<l  a  lecture  on  armoreu  defense  in  Ordnance 
Notes  No.  151 ;  Vory's  Development  of  Armor ;  Naval  Intelligence  Papers,  Jnne,  1886; 
Adams'  Spezia  E\'])erimcnt8, 188<) ;  Bay  lay  *s  Tyj)es  of  l^lodem  Guns ;  Abbot*B  Lectaree 
on  Sen  Coast  Defense;  Professional  Papers^o. X  of  U.  S.  Engineer  School  of  Appli- 
cation. 
12.  Jiooks   of  reference:   Articles  en  Fortification   and  Gunnery,  Encyclopiedia 

E 

Brasse' 


i:^.  jiooKs  oi  reicrencc:  Articles  en  iM)rtincation  ana  uuiinery,  l:incycionied.ia 
hritannica ;  Ordnanc(^  Notes  No.  135  and  A])pendix ;  vol.  9,  Professional  Papiera,  Koyol 
Engineers ;  liC])ort  of  Board  on  Fortifications;  McKiulay's  Text  Books  ou  Gunnery; 
Brassey's  Naval  Annual;  18^7. 


MILITAIIY   rilOTOiniAPIIY. 


13.  Practice  will  bo  had  in  the  f(dlc»wing  methods:  Negatives  by  dry  proceaa; 
developers  and  intensifiers;  silver  printing,  and  finishing  and  mounting  of  prints; 
map  ])rinting  by  the  blue  ]>roces8  and  on  bromide  paper.  Each  officer  to  submit  for 
examination  :  Two  landscajx's;  negatives,  bilver  and  blue  prints;  two  photo|crapliio 
copies ;  negat  i  ves,  silver  and  blue  i^rints ;  negative  of  map,  with  three  blue  and  three 
bromide  prints.  Text-books:  Grifiin^s  Notes  on  Photography;  von  Soth  en's  The  Devel- 
o]inHMitof  the  Latent  Imago  on  Gelatino- Bromide  of  Silver;  Reed,  chapter  on  Pho- 
tography ni)plied  to  Top<)grai)hical  i>ketchiug. 

TOUPEDOES. 

14.  T'nder  the  direction  of  the  Instructor  in  Submarine  Mininfi;,  the  instruction 
o  f  mlisted  men  in  the  duties  in  the  loading  room  and  the  boat  service. 

THIKD  WINTER'S  COURSE. 

15.  Civil  Engineering,  elevrii  weeks;  Military  ICngincering,  eight  weeks;  Torpe- 
dors,  live  weeks. 

CIVIL    KNC.INKERIXi:. 

1().  Subjects:  (1)  "Wave  and  curr<*nt  action,  and  Improvements  of  harbors;  (2) 
Estimates;  (3)  Iioad-making;  (1)  Mechanism;  (5)  Steam  engines  and  pumps;  (6) 
(>flic<*  methods. 


High' 

1^.  Jiooks  of  reference:  Trantwine's  Engineers  Pocket- Book ;  Bixby's  Point  tie 
Grave;  AVhitham's  Constructive  Steam  Engineering j  Thurston's  Mannal  of  the 
Steam  Engine;  Ruffner's  Improvement  of  Non-Tidal  Rivers;  Stevenson *b  Canal  and 
River  Engineering;  lUllings's  Ventilation  and  Heating;  Renleanx's  Kinematics  of 
Machinery. 

MILITAIIY  i:x<;iNEKi:ixr.. 

19.  (len.   Dern'ragaix's    '* Modern  War,''    and    ])reparation   of   project   for  the 

defense  of  such  place  as  may  be  <lesi*iiiated  by  the  instructor. 

TOIII'EDOES. 

20.  Tnder  the  direction  of  the  Instructor  in  Submarine  Mining,  the  instmction 
of  enlist('<l  men  in  the  duties  in  the  loading  room  and  the  boat  service. 
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COURSE  FOR  ENLISTED  MEN. 

INSrRLCTlOX   OF    KNLISTKD    MKX   IX    TOnPEDOES. 

21.  Instruction  will  comprise  telegraphing  with  the  dial  instrniDent;  including 
the  code  for  action,  and  practice  in  the  Morse  system  of  telegraphy;  the  duties  of 
the  loading  room  ana,  so  far  as  practicable,  of  the  boat  service  as  prescribed  in 
the  Torpedo  Manual.  They  will  also  receive  from  the  instructor  in  torpedoes,  or 
his  assistant,  lectures  respecting  the  fuses,  explosives,  torpedo  material  (except 
that  of  the  operating  room),  voltaic  batteries,  simple  electrical  testing,  and  the  use 
of  the  portable  apparatus  for  the  electrical  ignition  of  mines. 

The  '*unit''  detail  for  this  instruction  will  consist  of  1  noncommissioned  officer 
and  4  privates.  Six  such  details  will  be  kept  under  instruction.  As  soon  as  a  man 
lias  bad  his  work  accepted,  i.  e.,  has  received  a  rating  of  "2.5,"  he  will  be  excused 
from  further  attendance,  and  in  case  ho  has  shown  a  commendable  amount  of  skill 
and  intelligence  in  his  duties,  ho  will  bo  a  candidate  for  such  special  privileges  as  it 
may  be  deemed  expedient  to  give  him.  A  soldier  qualifying  twice  as  '*2.5''  will  be 
excused  from  further  detail  during  the  winter  season. 

Recruits  on  their  first  detail  will  be  kept  under  instruction  indefinitely  until  they 
have  done  each  task  at  least  twice  and  have  received  a  rating  of  at  least  "2.0." 
They  will  then  be  placed  on  the  same  footing  as  old  soldiers  for  further  details. 

An  officer  from  the  second  or  third  winter's  class,  detailed  eaeh  week,  will  be  in 
immediate  charge,  frequently  inspecting  the  work  of  the  several  details.  He  .will 
make  it  a  special  object  to  note  the  character  of  instruction  given  by  the  noncom- 
missioned officers;  who  should  know  their  duties  well,  and  w'lio  should  be  held  to  a 
strict  account  for  any  defective  work  that  their  details  may  do.  He  will  rate  the 
men  as  they  complete  their  tasks  by  a  detailed  oxaniination  of  their  iinished  work 
and  a  more  or  less  detailed  course  of  questioning.  In  determining  a  man's  "  mark" 
regard  will  be  had  to  the  degree  of  intelligence  displayed,  as  well  as  to  the 
mechanical  skill  with  which  the  work  has  been  done.  At  the  close  of  each  week  he 
\Till  submit  a  "prortciency  "  report  of  the  detail  and  state  what  verbal  or  other 
instruction  was  given  during  the  week. 

IXSTUUCTIOX    OV   ENLISTED    MEX   IX    PHOTOGRAPHY. 

22.  Two  noncommissionod  officers  will  be  detailed  each  week  for  instruction  in 
photogra]>hy.  Practice  will  be  had  in  the  following  methods:  Negatives  by  dry 
process;  developers  and  inteusiliers;  silver  printing,  and  finishing  and  mounting 
of  prints;  map-printing  by  blue  process  and  on  bromide  paper. 

II.  The  following  assignment  of  instructors  is  made: 
Military  Engineering:  Capt.  Wm.  T.  Rossell,  Corps  of  Engineers. 
Civil  Engineering:  Capt.  Win.  M.  Black,  Corps  of  Engineers. 
Submarine  Mining :  Capt.  W.  L.  Fisk,  Cordis  of  Engineers. 

Military  Photography :  Second  Lieut.  Edgar  Jadwin,  Corps  of  Engineers,  battalion 
quartermaster. 

By  order  of  Lieut.  Col.  King: 

Robert  McGregor, 
Second  Lieutenant  of  EngineerSj  Post  Adjutant, 


Appexdix  C— Programme   oe   Stidv  axd  Ixstructioxs  for  Summer  Season. 

[Printed  Orders,  Xo.  112.] 

UxiTEi)  States  Exgixeer  School, 

U'iUctfi  ronit,  Xew  York  Harbor y  May  2Sy  1894. 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  comipcnce  June  4  and  end  November  30,  1894,  having  been  recommended  by  the 
Academic  Stall'  and  ai)proved  by  the  Chief  of  Engineers,  will  be  carried  into  elfect. 

A  roster  of  the  student  ofticers  will  be  kept  by  the  post  adjutant,  who  will  make 
weekly  details  for  the  various  duties,  so  that  they  shall  not  conflict. 

I.  military  exgixeerixg. 

1.  Practical  instructions  in  the  nomenclature,  dimensions,  and  construction  of  mod- 
ern field  and  8ic<ie  batteries  and  saps.  Also  i)ractical  instructions  in  the  location 
of  works  on  irregular  ground  and  the  adaptation  to  site. 

2.  A  full  course  of  trestle  and  ponton  bridge  drill. 

3.  Instruction  in  building  spar  bridges. 
'    Instruction  in  military  mining. 
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5.  Military  map-makiiif;.  Each  lieutenant  of  cnginccTS,  'Who  lias  not  alroftdy  done 
so,  and  such  non-comini8Hione(I  ofiicers  and  privates  as  may  be  selected  fh>m  each 
compau}',  Avill  make  satisfactory  foot  reconnaissances  about  4  miles  long,  or  a  recon- 
naissance of  position  of  eiiuivalent  area,  m  the  vicinity  of  tbe  post,  tlie  maps  thereof 
to  be  submitted  by  company  commanders  to  post  headquarters  ou  or  hcfore  Novem- 
ber 30,  18U4. 

II.    T(»RPEDO   DKILLS. 

6.  After  receiving  such  preliminary  practice  as  may  bo  necessary  to  aennaint  them 
with  tne  practical  details  of  preparin^;^  and  planting  a  torpedo,  the  officers  of  the 
tor^iedo  class  will  bu  divided  into  details  of  at  least  2  oHicera  each,  for  the  por- 
pose  of  taking  cbargo  of  the  )n'0])aration  and  planting  of  a  grand  grou^  of  torpedoes^ 
under  tbe  direction  of  the  instructor  in  torpedoes,  assisted  by  1  engineer  officer  of 
the  second  or  third  winter's  class. 

7.  The  senior  olllcer  will  bo  in  general  cbargo,  and  will  keep  adailyjoamal  of 
operations,  noting  particularly  any  diflicultics  encountered  and  any  suggestions 
that  may  ocvvlt  to  him,  looking  to  the  avoidance  of  similar  difficulties  in  the  future. 

8.  The  otUcers  will  frequently  interchange  duties,  so  that  each  ono  shall  have 
some  experience  in  each  part  of  the  drill. 

9.  The  electric  light  will  bo  set  up  and  operated. 

10.  The  grand  group  being  conipletod  and  the  search  light  in  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  the  mine  held  by  an  enemy's  vessel  nndor 
cover  of  night. 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleane<l,  and  conveniently  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  in  automatic  and  jndgment  firing 
drills  at  such  times  as  may  be  most  convenient  before  the  iinal  exhibition  drill. 

13.  TIk;  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  3  non- 
commissioned ofiicers  and  about  12  privates. 

11.  The  hours  of  work  will  be  from  7  to  11 :30  a.  m.,  and  from  1  to  4:30  p.  m.  In 
bad  weather,  when  no  work  is  done  and  the  men  are  in  barracks,  tbe  latter  will 
attend  the  same  com]»auy  duties  and  rcdl  calls  as  daily-duty  men.  . 

15  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
tind  at  the  conclnsitm  of  the  work  each  oflicer  will  submit  a  report  of  the  work  done 
by  him,  mentioning  dithculties  eucountered  and  any  suggestions  he  may  desire  to 
make. 

10.  A  detailed  record  will  be  kept  of  what  each  man  does,  with  the  view  of  tracing 
out  the  author  of  defective  work  and  determining  the  degree 'of  proficiency  devel- 
oped by  individual  members  of  the  detaik  An  account  of  the  cliaracter  of  work 
done  by  each  man  will  be  submitted  by  the  senior  officer  with  his  final  report. 

17.  Occasionally,  if  practicable,  loaded  mines  will  bo  planted  and  fired  as  in  actual 
service,  height  of  .jet,  elfect  ou  neighboring  mines,  and  other  phenomena  being  care- 
fully observed  ami  recor<led. 

IS.  At  such  times  as  will  not  inter fero  with  the  drills  above  mentioned  the  officers 
of  the  class  will  make  ])ra('tical  experiments  in  calibrating  commercial  ammeters 
and  voltmeters,  testing  elliciency  of  dynamos  and  motors. 

in.    CIVIL   KNGINEERING. 

19.  A  topographical  survey  of  about  one-half  square  mile  of  ground  by  each  officer 
of  the  first  sunnner's  class.     Time  all(»tted,  Ave  weeks. 

20.  A  hydrographic  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
second  summer's  class.     Tinn*  allotted,  four  weeks. 

21.  While  engaged  in  the  field  work  in  topographical  and  hydrographic  surveys 
the  onicers  will  bo  assisted  by  details  of  enlisted  men,  and  will  be  excused  from  all 
other  duties. 

IV.    FIELD   ASTUONOMY. 

22.  All  the  lieutenants  of  engineers  who  havo  not  already  completed  the  cimrae* 
and  been  excused  from  further  observations,  will  constitute  the  ODservers. 

23.  Ollicers  wishing  to  use  the  instruments  for  sfiecial  observations  or  practice 
mnst  apply  for  authority  to  do  so,  and  are  not  permitted  to  handle  any  isstrumenta 
unless  specifically  assigned  to  them  by  the  instructor. 

24.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported  to 
the  instructor  for  the  action  of  a  board  of  survey. 

25.  The  following  will  bo  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reascmablo  ])roficiency  has  been  attained  by  preliminary  practice: 

JSejciunt. — After  becoming  skilltul  in  the  use  of  this  instrument  upon  the  sub. 
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observers  will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a 
south  star,  using  the  time  deduced  from  an  east  and  a  west  star,  each  based  on  ten 
altitudes  taken  on  the  same  night.  These  observations  for  latitude  and  time  must 
be  made  at  the  observatory.  The  observer  may  get  *'time"  from  an  assistant  using 
a  portable  chronometer,  and  will  determine,  by  comparison,  the  error  of  standard 
chronometer  at  observatory. 

Chronograph, — Daily  determination  by  time  signal  from  Washington,  D.  C,  of  error 
and  rate  of  astronomical  clock,  by  the  ofticer  of  the  day. 

Transit. — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  determining  satisfactorily  the  error  of  sidereal 
clock.  The  junior  class  will  employ  the  eye  and  ear  method;  the  senior  class  will 
nse  the  chronograph. 

Zenith  telescojye. — Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory 
determination. 

26.  Suitable  blank  forms  will  be  provided,  both  for  observations  and  computa- 
tions; and  all  problems  must  be  submitted,  complete  in  every  detail,  upon  these 
forms.  The  original  records,  after  inspection  by  the  commanding  officer,  will  be 
returned  to  the  officers  as  their  personal  property. 

27.  Hours  of  attendance  at  the  observatory  will  be  regulated  by  the  instructor. 

V.     MILITARY   PHOTOGKAPIIY. 

28.  The  course  in  military  photography  for  lieutenants  of  engineers  spending 
their  first  winter  at  the  post  will  be  live  weeks.  Practice  will  he  had  in  the  follow- 
ing methods:  Negatives  by  dry  process ;  developers  and  intensi tiers;  silver  i)riuting, 
and  finishing  and  mounting  of  prints;  map  printing  by  the  blue  process  and  on 
bromide  paper.  Each  officer  to  submit  for  examination:  2  landscapes;  negatives, 
silver  and  blue  prints;  2  pliotographic  copies;  negatives,  silver  and  blue  prints; 
negative  of  map,  with  3  blue  and  3  bromide  prints.  Text  books:  Griffin's  Notes  on 
Photography;  von  Sothen's  The  Development  of  the  Latent  Imago  on  Gelatino-Bro- 
mido  of  Silver;  Reed,  chapter  on  Photography  ai>plied  to  Topographical  sketching. 

29.  The  building,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  bat- 
talion quartermaster,  wliose  duty  it  is  to  furuish  any  desired  assistance,  and  who 
will  be  held  responsible  for  the  Judicious  use  of  the  property. 

30.  Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratory, 
making  such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  m 
his  official  duties  or  in  those  of  the  men  under  his  instruction. 

31.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  1 
noncommissioned  officer.  Each  noncommissioned  officer  taking  the  course  will  sub- 
mit 6  s]>ecimena  of  his  own  work  for  examination. 

32.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing 
the  nature  of  the  instruction  giveu,  the  results  attained,  and  the  progress  made. 

By  order  of  Lieut.-Col.  Kiug. 

Jay  J.  Morrow, 
Second  Lieutenant  of  Engineers,  Post  Adjutant. 


RIVERS  AND  HARBORS,  ETC. 
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IMPROVEMENT  OF  RIVERS   AND  HARBORS  IN  MAINE   AND   NEW  HAMP- 
SHIRE. 


REPORT  OF  LIEUT,  COL,  PETFAi  C,  HAINSy  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  St.  Croix  River,  Maine. 

2.  Lubec  Channel,  Maine. 

3.  Moosabcc  Bar,  Maine. 

4.  Narraguagns  River,  Maine. 

5.  l^reak water  from  Mount  Desert  to 

Porcupine  Island,  Bar  Harbor,  Me. 

6.  Bagaduce  River,  Maine. 

7.  Penobscot  River,  Maine. 

8.  Belfast  Harbor,  Maine. 
0.  Camden  Harbor,  Maine. 

10.  Rockland  Harbor,  Maine. 


11.  Kennebec  River,  Maine. 

12.  Harraseekct  River,  Mainu. 

13.  Portland  Harbor,  Maine. 

14.  Channel  in  Back  Cove,  Portland,  Me. 

15.  Saco  River,  Maine. 

16.  York  Harbor,  Maine. 

17.  Bellamy  River,  New  Hampshire. 

18.  Cocheco  River,  New  Hampshire. 

19.  Harbor  of  rofugo  at  Little  Harbor^ 

N.  H. 


United  States  Engineer  Office, 

Portland  J  Me.,  July  3,  1894. 

(tENERAL:  1  liave  the  honor  to  forward  animal  report  for  the  fiscal 
j'oar  1894,  on  harbor  and  river  works  in  my  charge. 
Very  respectfnlly,  your  obedient  servant, 

Pe'ier  C.  Hains, 
Lieut.  CoL,  Corp8  of  Engineers. 

Brig.  (Icn.  Thomas  L,  Casey, 

Chief  of  Engineers,  V.  IS.  A. 


A  I 


improvement  of  ST.  CROIX  RIVER,  MAINE. 

An  examination  of  the  river  was  made  in  1807  by  the  officer  in  charge 
of  the  district,  and  subsequently  appropriations  were  made  for  the 
improvement  amounting  to  835,000  in  the  aggregate,  but  theappropri- 
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ation  of  1807  provided  tbat  the  Dominion  Goverument  of  Canada  should 
expend  an  e([nal  anionnt  on  the  improveuicut.  In  1873  the  Dominion 
Government  of  Canada  appropriated  $25,000  for  improving  the  river, 
tliat  being  tlie  amonnt  that  had  been  appropriated  up  to  that 
time  by  the  United  States.  A  conference  was  held  by  the  engineer  of 
the  district  with  an  a<»ent  of  tlie  Dominion  Government,  and  a  plan  of 
impiovement  was  agreed  npon.  The  obPtrnctions  consisted  of  slabs, 
sawdust,  and  other  mill  waste;  but  before  allowing  the  expenditure  of 
the  money  ai)propriated  by  the  Government  of  Canada  the  Minister 
of  Public  Works  reciuired  that  some  guaranty  should  be  given  that  the 
furtlier  deposit  of  this  refuse  in  the  river  should  be  discontinued.  As 
there  did  not  seem  to  be  any  law  at  that  time  by  which  the  deposit 
could  be  prevented,  the  money  that  had  been  appropriated  was  not 
expended  cm  that  improvement  (with  the  exception  of  $1,000  for  a  sur- 
vey of  the  river  from  the  ''ledge"  to  the  head  of  navigation,  made  in 
1873),  and  in  1879  (Congress  authorized  the  ai)propriations  made  for 
the  St.  Croix  to  be  exi)ended  on  Lnbec  Cliannel,  which  was  dene. 

The  appropriation  of  18S1  was  for  ^'llepairing  breakwater  on  the  St. 
Croix  Eiver  near,  Calais,"  and  was  expended  for  that  purpose. 

The  following  api)ropriations  have  been  made: 

Act  of— 

March  2,  1807 $15,  COO 

Marcli.J,  l^<73 10,003 

.June  23,  1874 10,003 

Mar«li3,  1881 4,000 

Si'ptember  19,  18iK) 33,000 

74.0C0 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  an  exami- 
nation and  snrvey  of  the  St.  Croix  Kiver,  the  reports  on  which  were 
published  in   Annual   Keport  of   the  Chief  of  Engineers  for  1890 

(p.  4r>,3). 

When  the  survey  was  made  the  available  depth  over  the  shoals  at 
mean  low  tide  was  irom  (>.r)  to  0.5  feet,  and  at  the  upper  steamboat 
wharf  at  Calais  it  was  but  1.5  feet.    The  channel  was  also  narrow. 

The  imi)rovement  i)roposed  was  a  channel  12  feet  deep  at  mean  low 
tide  and  generally  200  feet  wide  (but  narrowed  to  150  and  100  feet  in 
the  upper  part  of  the  harbor  to  avoid  ledge)  up  to  the  upper  steamboat 
wharf,  immediately  below  the  bridge,  which  marks  the  head  of  naviga- 
tion. Such  improvement  would  enable  steamboats  to  laud  at  the  upper 
wharf  at  nil  stages  of  the  tide,  and  would  also  permit  the  larger  vessels 
engaged  in  the  lumber  trade  to  receive  their  full  cargoes  at  the  wharves, 
instead  of  dropinng  down  the  river  nearly  4:  miles  after  being  partially 
loaded  and  cc)mi)leting  their  cargoes  from  material  rafted  down  to  them. 
The  object  was  U)  be  accomidished  by  dredging  and  by  the  constnic- 
tioii  of  a  small  jetty  and  training  wall.  The  work  proposed  extends 
()vt»r  about  4  miles  of  the  river.  The  dilferonce  between  high  and  low 
tides  is  about  I'O  feet.  The  estimated  cost  of  the  improvement  was 
$280,000. 

I'he  act  ai)proved  SeptiMnber  19,  1890,  appropriated  (35,000  for  the 
improvement  of  the  KSt.  Croix,  "but  upon  condition  that  the  Govern- 
ment of  the  Dominion  of  Canada  shall  expend  a  like  sum  in  the  improve- 
ment of  said  river.-'  On  account  of  the  proviso  contained  in  the  act  no 
expenditures  have  been  made,  and  no  work  has  been  done  under  the 
appro])riatiou  of  {September  19, 1890,  pending  action  by  the  Dominion 
Government. 
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Money  statement. 

Jnly  1, 1893,  halnnoe  nnexpeniled $35,000.00 

Joly  1, 1894,  balaaco  unespeudcil 35, 000. 00 

(  Amount  (estiDiated)  required  for  comptotion  of  existing  project 245, 000.00 

<  Sobmitlcd  iu  compliauce  with  roqtiiremouta  of  aoctioDB  2  of  river  and 
f     harbor  acta  of  18b6  and  1867. 
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A    3. 

IMl'ROVEMENT  OF  I.UBEC  CHANNEL.  MAINE. 

Tliis  ebannt'l  lies  lietwccii  the  eastern  estretnity  of  the  State  of  Maine 
and  Campobello  Ishiiii],  Dommton  of  Canada.  It  has  a  length  of 
between  2  and  3  miles,  coniieetiug  the  waters  of  Qnoddy  Hoada  helow 
witli  those  of  Friar  Koads  above.  The  least  width  between  low-wat«r 
contours  is  about  400  feet,  iind  between  high -water  contours  about  800 
ffct.  The  mean  raiipe  of  tides  is  about  17  ieet.  It  afl'ords  a  sheltered 
ronte,  and  the  most  direct  one,  lor  ves.sels  to  and  from  Eastport  and 
the  St.  Croix  Kivor,  besides  bein;;the  only  passage  not  in  waters  belong- 
ing to  the  Province  of  Sew  Brunswiek.  The  channel  is  also  important 
in  connection  witli  Qnoddy  Boads  as  a  harbor  of  refuge.  During  such 
stoi'ms  as  make  anchorage  iu  the  latter  unsafe,  vessels  may  escape 
thi'ough  the  Lubec  Clianne!  into  slieltered  waters  above. 

The  following  appropriations  have  been  made: 
Act  of— 

March  3,  1«70 W4.000 

JuneU.  18N0 20.000 

March  3,  1881 4ij,000 

AnKUst2,  1M82 20,000 

July  5,  1884 _ 10,000 

August  5,  18XC 10, 000 

August  1 1 ,  1888 20, 000 

Total 169,000 


492         REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  R.  ARMY. 

Previous  to  1879  tlie  incau  low-water  depth  in  tlie  cliaimel  did  not 
exceed  5  feet,  and  at  extreme  low  water  the  depth  did  not  exceed  2 
feet. 

The  project  adopted  in  1879  provided  for  a  channel  200  feet  wide  and 
12  feet  deep  at  mean  low  tide,  which  would  be  equivalent  to  9  feet  at 
low  spring  tides.    The  estimated  cost  was  848,000. 

This  estimate  was  based  ou  prices  below  what  the  work  was  sabse> 
quently  done  for.  This  project  was  revised  in  1880,  the  estimated  cost 
being  increased  to  $130,000.  The  project  was  again,  in  1884,  amended 
so  as  to  i)rovide  a  channel  275  feet  wide  and  300  feet  wide  in  the  bends, 
the  depth  of  12  feet  being  retained,  and  the  estimated  cost  of  the  entire 
project  being  increased  to  $171,500. 

At  the  close  of  the  liscal  j^ear  ending  June  30, 1893,  there  had  been 
exjiended  the  sum  of  $108,954.42.    Tlie  project  was  completed. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
order  for  an  examination  of  Lubec  Channel,  the  report  on  which  waa 
published  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1891 
(p.  GIG).  A  new  project  is  tlierein  submitted  for  a  channel  having  a 
least  width  ot*  500  feet  and  a  depth  of  12  feet  at  mean  low  water,  the 
cost,  in  addition  to  the  amount  already  expended,  being  estimated  at 
$231,000. 

No  work  was  done  during  the  year  ending  June  30.  1894.  The  ex- 
penditures Avere  2G  cents,  making  the  total  expenditures  to  that  date 
*1GS,954.G8. 

Tlioro  is  a  light-houRO  on  Cnnipohello  Island  at  the  narrows,  opposite  Lubec.    Lubeo 
Ik  in  the  collection  district  of  Passainaq noddy. 

Money  atatemcnt, 

Jnly  1,  1893,  balance  nnexpcndod $45. 5S 

Jnnc  30,  181M,  amount  expended  dnring  liscal  year 


Jnly  1,  181M,  balance  nnexi)ended 45. 3S 


COMMKIU'IAI.   STATISTIfS. 


The  commerce  of  Lubec  (*hannel  not  being  local  iu  its  character,  it  ie  impracticable 
to  obtain  statements  (»f  the  tonnage.  Dnring  the  year  ending  March  31,  1894,  the 
kee])cr  of  the  Lubec  Channel  Light  Station  observed  3,221  vessels  passing  the  station, 

of  which  1*,187  were  sail  and  734  were  steam. 


A3. 

IMPROVEMENT  OF  MOOSAHEC  lUR,  MAINE. 

MoosalxM*  I>ar  is  in  the  eastern  part  of  JMoosabec  Keaeli,  near  Jones- 
port,  Maine.  At  mean  low  stages  tlie  depth  was  less  than  6  feet  and 
at  extreme  low  tides  the  dei)th  was  less  than  4  feet.  In  fogs^  which 
are  prevalent  on  this  part  of  the  eoast,  navigatiou  was  rendered 
dangerous  by  the  tortuous  route  that  had  to  be  taken  to  keep  clear  of 
the  ledges. 

A  survc^y,  ordered  in  the  river  and  harbor  aet  of  March  3, 1870,  was 
made  by  Col.  (leorge  Thorn  anda  projeet  of  improvement  snggested,  the 


APPENDIX   A REPORT   OP   LIEUT,  COL.  HAINS.  493 

ostiniated  cost  of  which  was  $28,000.  The  project  contemplated  the 
excavation  of  a  straight  channel,  running  nearly  east  and  west,  200 
feet  wide  and  14  feet  deep  at  mean  low  tide,  and  the  removal  of  a 
sunken  ledge  near  Steamboat  Buoy  to  15  feet.  The  project  was 
adopted  in  1881,  but  the  estimated  cost  was  increased  to  $35,000.  In 
1882  the  project  was  amended,  as  it  was  found  that  the  quantity  of 
dredging  had  to  be  increased,  so  that  the  cost  as  revised  was  estimated 
at  $40,000.  Work  on  that  project  was  continued  until  1888,  when  it 
was  amended  so  as  to  provide  for  a  channel  300  feet  wide  and  14  feet 
deep,  the  removal  of  certain  ledges  near  the  westerly  end  of  the 
dredged  channel  to  a  depth  of  10  feet,  and  the  construction  of  a  small 
breakwater  to  check  cross  currents.  The  estimated  cost  of  the  addi- 
tional work  Avas  $110,000,  and  that  for  the  entire  improvement  as 
enlarged  $150,000.  This  latter  project  is  the.  one  now  in  process 
of  execution. 

The  following  appropriations  have  been  made: 

Act  of — 

March  3, 1881 $10,000 

August  2, 1882 10,000 

July  5, 1884 10,000 

August  5, 1886 10,000 

August  11, 1888 15, 000 

September  19, 1890 15, 000 

July  13,  1892 15,000 

Total 85,000 

The  expenditures  to  June  30,  1893,  were  $00,793.65. 

At  the  latter  date  the  300-foot  channel  had  been  completed  to  the 
full  projected  width  and  depth,  the  breakwater  had  been  built,  and  a 
small  quantity  of  ledge  had  been  removed. 

The  expenditures  during  the  past  year  amounted  to  $14,038.36. 

The  operations  consisted  in  excavation  of  ledge  obstructing  the 
western  approach  to  the  dredged  channel;  1,047  cubic  yards  of  ledge 
were  removed,  making  a  depth  of  IG  feet  at  mean  low  tide.  The  price 
was  813.35  per  cubic  yard,  measured  in  place. 

Another  contract  was  made  March  22,  1894,  for  continuing  the 
removal  of  ledge  in  the  western  approach  to  the  channel,  at  $13.25  per 
cubic  yard,  measured  in  place.  It  is  expected  to  remove,  under  this 
contract,  about  800  yarcls,  the  contract  to  be  completed  during  the 
present  season.  The  work  was  commenced  in  May,  1894,  and  was  in 
progress  at  the  close  of  the  fiscal  year. 

The  improvement  is  in  the  rolloction  district  of  Macliias,  Me.     The  uearest  light 
house  is  Moose  Peak.      The  nearest  i)ort  of  entry  is  Machias.  Me. 

Money  statement, 

July  1,  1893,  balance  nnexpcuded $24,206.35 

June  30,  1894,  amount  expended  during  liscal  year 14,638,36 

July  1.  1894,  balance  unexpended 9,567.99 

July  1,  1S94,  out8taudin«r  liabilities $300.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 9,  000. 00 

9, 300. 00 

July  1,  1894,  balance  available 267. 99 

{Amount  (estimate«l)  required  for  completion  of  existing  project 65,000.00 
Amount  that  can  be  i)rofitablyexi)ended  in  fiscal  year  ending  June30,1896    25,000.00 
►Sulmiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Abstract  of  jyrojyosah  for  removal  of  ledge  in  western  approach  to  channel  tkrotigk  Mooaor^ 

bee  Bar,  Maines  March  5, 1894, 


No. 


1. 


Xanic  and  addn^ss  uf  bidder. 


Towiisond  &  Johnston.  Somers  Point,  N.  J. 
Townsoud  Jt  Sturgis,  lionton,  Mass 


705  cubic  yanlii  ledge. 


Price  per 
cubic  yanl. 


$13.25 
35.43 


$10,S3a.7S 

12.: 


('ontract  made  with  Towuscud  &  Johnston,  March  22, 1894. 


Abstract  of  contracts  for  Improving  Moosabe^  Bar,  Maine,  in  force  during  iheJiBeal  pear 

ending  June  30, 1S04, 


Xo.      !Naino  and  address  of  contrai-tor.     i 


!  Date  of  con-  ! 


tract. 


Subject  of  contract. 


*l.      Johns! 


Price. 


inston     il-     Townsond,   Soiners  '  l>o<>.  23,1892,  Kcimoval  of  ledge  in  western  ep-  }tdS.K 
Point,  X.  J.  proach  to  chauuel. 

"  "  ~ tia.: 


2.      ToNvnHcnd     &     Jolinatim,    Sonior.s    ^[ar.  22, 1891 
I'oint,  X.  J. 


Kenioval  of  ledgo   in  weeteru  ap- 
proach to  channel. 


Con  tract  completed.    tPer  cubic  yard  in  place. 

Tho  1)enclits  derived  from  th(i  improvement  arc  uot  local,  tlio  thoronffhfaro  beinff 
used  by  coastwi-sc  vessels  botli  as  a  liarbor  of  refuge  and  as  a  sheltered  routo  in  bad 
Aveather.  It  is  therefore  iinpractleable  to  obtain  accurato  commercial  Btatistica. 
Tilt;  number  of  vessels  passing  through  the  roach  annually  has  been  estimated  to  be 
as  great  as  2,5(X). 


A  4. 
IMPROVEMENT  OF  NAiniAGUAGUS  RIVER,  MAINE. 

Tho  part  of  tlie  river  to  which  the  project  of  improvement  applies  is 
that  near  tlie  mouth  and  at  the  head  of  Narra^agas  Bay,  below  tlie 
village  of  Millbridge.  The  river  is  navigable  for  small  vessels  as  far 
up  as  (-herry field,  5  miles  above  Millbridge. 

Jiefore  the  im[)rovenient  was  eonnnenced  tho  depth  over  the  bar  at 
the  mouth  of  the  river  was  less  than  G  feet  at  mean  low  tide  and  less 
than  4  feet  at  extreme  low  tide. 

From  Millbridge  to  ('herrylield,  the  head  of  navigation,  a  distance  of 
about  5  mil(»s,  tlie  navigation  was  obstructed  by  bowlders  and  ledges. 

The  following  appropriations  have  been  made: 

For  iiiipioveiiH'nt  abov^i  Millbri<lge: 

Art  of  March  W,  1S71 $12,000 

Act  of  June  10,  1S72 10,000 

For  improvement  of  river  from  its  numth  to  Millbridge: 

Act  of  August  5,  18S<J 10^000 

Act  of  August  11,  1S88 10,000 

Act  of  September  19,  189<) 7,500 

Act  of  July  13,  hS92 7,500 

Total 57,000 

The  original  project  provided  only  for  the  betterment  of  navigation 
above  Millbridge  by  the  removal  of  obstructions,  such  as  mill  wastOi 
sunken  bowlders,  and  x)rojecting  lodges,  and  the  coustmctioa  of  an 
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iron  spindle  on  Half  Tide  E-ock.  This  work  was  completed  in  1874,  the 
amount  expended  being  $22,000  (the  first  two  appropriations).  The 
resulting  improvement  is  said  to  have  been  of  great  benefit  to  naviga- 
tion. 

A  second  project  for  the  improvement  of  the  river  below  Millbridgo 
was  submitted  in  1880,  but  no  appropriation  was  made  until  1886. 

The  project  for  the  improvement  of  this  part  of  the  river  has  for  its 
object  the  dredging  of  a  channel  not  less  than  200  feet  wide  from  deep 
water  in  Narraguagus  Bay  to  the  place  known  as  "Deep  Ilole,^  where 
vessels  anchor  in  bad  weather,  the  depth  to  be  11  feet  at  mean  low 
water  as  far  up  as  Long  Point,  and  from  thence  to  "  Deep  Hole"  to  be 
9  feet. 

The  mean  range  of  the  tides  is  11.2  feet. 

The  estimated  cost  of  this  improvement  was  850,000. 

The  expenditures  under  the  last  i)roject,  up  to  June  30, 1893,  amounted 
to  $27,543.72.  At  that  date  there  had  been  dredged  an  11-foot  chan- 
nel from  the  deep  water  in  the  bay  in  toward  the  new  steamboat  wharf 
90  feet  wide,  with  a  space  in  front  of  the  wharf  300  feet  wide.  From 
the  new  steamboat  wharf  to  the  old  one  near  Long  Point  the  channel 
was  100  feet  wide,  with  a  turning  basin  in  front  of  the  old  wharf  300 
feet  wide. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894, 
amounted  to  $15.G8.  No  work  was  in  progress  during  the  year.  Pro- 
posals for  dredging  were  opened  October  3,  1892,  aiul  again  November 
16,  1892,  but  each  time  all  bids  were  rejected,  the  i)rices  being  high. 
The  work  will  be  again  advertised. 

The  improvement  is  in  the  collection  district  of  Machias.  The  nearest  port  of 
entry  is  Macliias.  The  nearest  lijjht-house  is  Narraguagus  Light-House,  on  Pond 
Island.  , 

Money  statement, 

Jnly  1,  1893,  balance  unexpended $7, 456. 28 

Juno  30,  1894,  amount  expended  during  fiscal  year 15. 68 

July  1,  1894,  balance  unexpended 7, 440. 60 

(Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1896    15,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 


llccelpts  and  Hliipmenis. 


Articles. 

1891. 

1392. 

Tons. 
2,000 

1893. 

Coal 

Tom. 
1,200 
1,  582 
675 

Tons. 
1,500 

Fish  and  »alt 

400 

Hides  and  leather 

800 

Hav 

300 

1.500 

30.000 

7,000 

4,500 

75 

Hardware  and  iron 

200 

38.  077 

4,725 

2,500 

2,000 

Lnmber 

50,000 
2,600 

Mi»cellancouH 

Stone  ami  silica 

3.500 

Total 

48,  959 

45,300 

60,875 

There  arrived  during  the  calendar  year  1893,  steamers,  coastwise,  average  draft, 
7  feet;  tonnage,  300,000.  Sailing  vessels,  coastwise,  average  draft,  9  feet;  tonnage, 
30,000.     Ve.ssels  for  refuge  only,  tonnage,  15,000. 
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As. 

BREAKWATER    FROM    MOUNT    DESERT    TO    PORCUPINE    ISLAND.    BAR 

HARBOR,  MAINE. 

Tlio  ancliorago  iu  front  of  tho  town  of  Bar  Harbor,  Mount  Desert 
Island,  Maine,  as  well  as  the  wharves  at  wliicli  steamers  make  their 
landings,  is  exposed  to  the  seas  from  southerly  and  southeasterly  direc- 
tions. In  southerly  gales  the  anchorage  is  insecure,  andthe'landingof 
passengers  and  freight  at  the  wharves  is  difficult  at  such  times.  The 
number  of  people  that  visit  Bar  Harbor  in  the  summer  is  large,  but 
tho  amount  of  freight  delivered  and  shipped  is  comparatively  smaU. 
The  anchorage  is  used  chiefly  by  yachts.  There  are  neither  factories 
nor  ([uarries  on  this  part  of  the  island,  and  tho  trade  is  chiefly  in  supplies 
of  all  kinds  for  summer  visitors. 

The  original  project  was  the  construction  of  a  riprap  breakwater 
from  the  westerly  side  of  Bound  Porcupine  Island  to  Dry  Ledge  and 
thence  in  a  direct  line  to  a  point  near  tho  shore  of  Mount  Desert  Island- 
In  December,  1890,  it  w\as  proposed  to  slightly  change  thodirectiou  of 
the  i)art  of  the  breakwater  west  of  Dry  Ledge,  so  that  the  westerly  end 
would  be  somewhat  farther  to  the  southward. 

In  January,  1893,  the  project  was  again  amended  and  now  provides 
for  the  construction  of  a  breakwater  on  the  direct  lino  first  proposed, 
but  somewhat  shorter,  terminating  at  a  distance  of  about  (lOO  feet  from 
the  low  water  line  on  Mount  Desert  Island,  the  structure  to  be  built  to 
the  level  of  mean  high  tide,  with  slopes  of  1  on  1,  and  a  width  of  20 
feet  on  top  thronghont  its  entire  length.  This  construction  will,  it  is 
believed,  answer  all  needful  requirements  at  this  locality  and  at  a  total 
cost  not  much  more  than  one-half  tlmt  of  the  project  of  1890. 

The  estimated  cost  of  the  project  as  it  now  stands  is  $420,200. 

The  following  appropriations  have  been  nnule: 

A«t  of— 

An  •rust  11,1888 ^0,000 

SeptemlxT  1J»,  1890 50,000 

July  13,181)2 50,000 

The  expenditures  to  June  30,  1893,  amounted  to  $53,535.92.  Up  to 
the  latter  date  the  entire  ciuantity  of  stone  placed  in  the  work  amounted 
to  5i*,0«S9  tons.  That  i)art  of  the  breakwater  between  Porcupine  Island 
and  Dry  Ledge  was  conqdeted,  and  9,921  tons  of  stone  had  been  depos- 
ited in  the  work  west  of  Dry  Ledge. 

The  expenditures  during  the  past  fiscal  year  were  $47,534.60,  making 
the  total  expenditures  $101,070.52. 

At  the  close  of  the*  iiscal  year  1893  work  was  in  i)rogres8,  under  con- 
tra(!t,  on  that  i)art  of  the  breakwater  west  of  Dry  Ledge.  The  con- 
tract was  completed  early  in  October,  1893,  the  entire  quantity  of  stone 
delivered  und(»r  tlie  contract  being  49,258  tons;  the  breakwater  west 
of  Dry  Ledge  was  at  that  time  completed  to  full  section  for  a  distance 
of  325  feet. 

November  22,  1893,  a  contract  for  continuing  the  constmctiou  of  the 
breakwater  was  made  with  William  S.  White,  of  Rockland,  Me,,  at  97 
cents  per  ton,  about  50,000  t4)ns  of  stone  to  be  deposited.  The  con- 
tractor commenced  late  in  April,  1894,  and  at  the  close  of  the  fiscal 
year  about  one-half  the  amount  of  stone  covered  by  the  contract  had 
been  de[)osited  in  place. 

nar  Harbor  is  in  the  rolloctioii  district  <»t*  Frcncliiiinii  Bay.  Tho  nearest  port  of 
entry  is  KUswortli.     Th*;  nearest  li<;:lit-lions<'  is  on  Kgg  Kork,  3|  miles  distAlit. 
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Money  statement, 

Jnly  1, 1893,  balance  unexpeudod $96,464.08 

Jane  30, 1894,  amount  expended  during  fiscal  year 47,  534. 60 

July  1, 1894,  balance  unexpended • 48, 929. 48 

July  1, 1894,  outstanding  liabilities $24, 450. 00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 24, 250. 00 

48,700.00 

July  1, 1894,  balance  available 229. 48 

{Amount  (estimated)  required  for  completion  of  existing  project 270, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  prop. nala  for  construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Islandy  Maine,  October  31,  1893. 


1 
2 

3 

4 
5  i 


Townsond  &  Jobnaton,  Somors  Point,  N.J. 

Perkins  Sc  White,  Boston,  ^lass 

Thomas  A .  Ko we,  Boston,  Mohs 

James  &  Ge v«r,  Cholsca,  Moss 

William  S.  White,  Kocklaud,  :Mc 


From  Porcnpino  Ledge 
in  a  "westerly  direction 
(50, 000  tons  of  stone). 


Price 
IKT  ton. 


Amoant. 


$60,000 
48,500 
51,500 
48,750 
48,500 


Contract  made  with  William  S.  White,  November  22,  1893. 

Abstract  of  contracts  for  construction  of  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Maine,  in  force  during  fiscal  year  ending  June  30,  1894. 


"So.    Xanio  and  address  of  contractor. 


Date  of 
contract. 


Subject  of  contract. 


Price  for 

stone  per 

ton. 


Williams.  White.  Rocklantl.  Me.  Juno  1,1892. 
William  S.  White.  llcwkland.Mo.i  Nov.22, 1892. 


Breakwater  west  of  Dry  Ledge 

Breakwater  west  of  PorcupinoLedge. 


$1.02 
.97 


Contract  completed. 


COMMKHCIAL   STATISTICS. 


It  was  impracticablo  to  obtaiu  a  definite   statement  in  tors  of  articles.     The  fol- 
lowing letter  has  been  received  : 

February  27,  1894. 
.Sir:  In  answer  to  your  letter  I  inclose  a  list  of  steamers  that  arrived  at  Bar  Har- 
bor <lurin^  the  season  from  March  to  November.     There  are  many  tons  that  arrived 
there  in  the  shape  of  yachts  and  steamers  that  came  down  for  a  season,  but  can  not 
give  you  fi^^ures  on  that.     The  list  is  what  we  call  the  regular  line  for  busii 


Kespectfully, 

Lieut.  Col.  Pkter  C.  IIaixs. 
Exa  9J 32 


business. 

.John  1).  Hopkins, 

CoUe<:tor. 
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Arrivals  and  departures. 


Steamers. 


Sai>pho « 

Soiicuon 

Silver  Star 

GoldouKwl 

Mount  Denert 

Frank  Jonos 

Sed^fwick 

Cimbria 

AVinthrop 

(jrvtMlnipre 

Sorrento . . . : 


Groutons. 

NettuM. 

275.55 

lS7.7a 

8O1I2 

44.56 

75.50 

42.95 

71.16 

52.57 

457.16 

283.86 

1.634.42 

1,078.65 

155.52 

84.28 

289.14 

247.42 

1,442.87 

1,019.U 

19.41 

11.U 

49.36 

24.68 

THpc 


Sdafly. 
2daUy. 
5daUj. 
2d^. 
1  daily. 
2per- 


3  pCOT  ..mvw. 

3  per  week. 
1  per 


A  6. 


IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

The  Ba^aduce  is  a  small  stream  that  empties  into  Penobscot  Bay  at 
Castine,  ^le.  The  upper  part  of  the  river  divides  into  two  branches, 
one  calle<l  Northern  J>ay  and  the  other  South  Bay. 

Northern  Bay,  near  JSoutli  Penobscot,  is  a  shoal  sheet  of  water  of 
about  700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare 
at  low  tide.  There  is  a  narrow  channel  from  Bridges  Point  to  Bowdens 
Wharf,  whicli  had  a  depth  of  less  than  2  feet  and  is  obstructed  by  ledges 
near  Winslows  Island.  The  South  Bay  is  obstructed  by  IcKlges  at 
Johnsons  Narrows. 

A  prqie(!t  for  tlie  improvement  of  the  Northern  Bay  was  adopted  in 
1S90,  which  has  for  its  object  the  securing  of  a  channel  100  feet  wide 
and  0  feet  dee])  at  mean  low  tide  from  Bridges  Point  to  Bowdens  WharlJ 
at  an  estimated  cost  of  $45,000. 

It  is  also  intended  to  remove  a  small  quantityof  rock  dbstractmg  the 
South  Bay  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,875. 

The  mean  range  of  tides  is  about  9.5  feet. 

The  following  appropriations  have  been  made  : 

Act  of— 

Aiijojust  11, 1S8« $8,000 

Sci)teml)er  19.  ISUO 4,000 

Jiily  i:|.  1892 5^000 

The  ex])enditures  to  the  close  of  the  fiscal  year  ending  June  30, 1803, 
amounted  to  J?210.72.    No  work  had  been  done. 

The  expenditures  during  the  year  ending  Juno  30,  1894,  were 
8ll,7S0.2S,  making  the  total  expenditures  812,000. 

During  July,  1803,  under  contract  with  Edgar  P.  Levering,  of  Boston, 
]Mass.,  the  work  of  dredging  the  channel  was  commenced,  and  was 
continued  until  the  21st  of  the  following  November,  when  the  Ainds 
were  exhausted.  T7iuler  this  contract  30,052  cubic  yards  of  material 
were  dredged,  and  50G.J  tons  of  large  bowlders  removed.  The  contract 
prices  were  25  <ents  j)er  cubic  yard  Jbr  the  dredging^  and  $3  per  ton  for 
removing  the  bowhlers.  The  channel  was  dredged  its  entire-len|rth  for 
a  width  of  40  feet,  but  the  full  projected  depth  was  not  obtained 
throughout.  There  is  now  an  available  depth  of  about  2  feet  more  than 
before  the  improvement  was  commeni*ed. 

Th4*  iiiiprovciiieiit  is  in  the  I'onoction  districi  of  Cnstine.     'Hio  nearest  port  of  entry 
i»  CastiiUN  at  tlu*  mouth  <»i'  tlio  river.     'J'lio  iiourost  light-Loose  is  at  Dice  Head. 


APPENDIX   A — REPORT   OP   LIEUT.  COL.  HAINS. 


499 


Money  statement 

July  1, 1883,  balance  unexpended $11, 780. 28 

June  30, 18S4,  amount  expended  during  fiscal  year 11,780.28 


'Amount  (estimated)  required  for  completion  of  existing  project 34, 875.  CO 

AmountthatGanbeprofitablyexpendedinfit8calyearendingJune30, 1896    25, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


Eeceipis  and  Shipments. 


Articles. 


Bricks 

Co«l 

Cotton 

Farm  produce 

Fi8h 

Grain 

General  merchandise 

Ice 

Lnrobcr 

Lime,  cement,  etc... 
Wowl 

ToUl 


1891. 

1892. 

Tons. 

Tont. 

6,000 

7,500 

2,200 

2,350 

150 

150 

250 

300 

150 

.  300- 

8,000 

9,000 

15,300 

17,000 

150 

200 

2,800 

3,500 

300 

400 

0,000 

5,400 

41,300 

46, 100 

1893. 


Tona. 

8,000 

2,300 
200 
400 
250 

0,C00 

18,000 

250 

5,000 
400 

5,500 

49.200 


Most  of  the  above  is  landed  and  shipped  from  Castiue,  at  the  month  of  the  river. 


A  7. 

IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

A  survey  of  the  Penobscot  Eiver  was  made  iu  1867  under  the  pro- 
visions of  the  act  of  Congress  approved  June  23,  1866.  Tlie  naviga- 
tion at  that  time  was  obstructed  by  rocks,  ledges,  and  mill  waste,  giv- 
ing at  mean  low  tide  only  about  8  feet  of  water  and  a  narrow,  tortuous, 
and  uncertain  channel.  At  Bangor  the  depth  was  only  about  6  feet  at 
lowest  stages,  while  numerous  rocks  and  ledges  made  navigation  dan- 
gerous. Colonel  Thorn,  under  whose  direction  the  survey  was  made,  sub- 
mitted an  estimate  for  two  projects  of  improvement,  one  giving  a  chan- 
nel 150  feet  wide  and  12  feet  deep  at  extreme  low  tide,  up  as  far  as 
Bangor,  at  an  estiniated  cost  of  }?125,00(),  and  another  with  a  depth  of 
18  feet  at  extreme  low  tide,  at  an  estimated  cost  of  $065,000. 

The  improvement  of  navigation  was  not  undertaken,  however,  until 
1870,  when  the  first  appropriation  was  made.  Work  on  the  12-foot 
project  was  then  systematically  undertaken  and  was  continued  until 
1880,  under  the  several  appropriations  made  by  Congress.  The  original 
project  was  amended  several  times  during  this  period.  This  was  ren- 
dered necessary  by  the  discovery  of  shoals  where  before  they  were  not 
known  to  exist,  and  by  work  being  ordered  by  Congress  which  was 
not  included  in  the  original  estimates.  In  1876  the  project  was  amended 
so  as  to  provide  for  a  depth  of  11  feet  at  extreme  low  tide,  and  as  thus 
amended  it  was  completed  in  1880.    The  expenditures  up  to  that  time 
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amoimted  to  $108,000,  and  had  resulted  iu  straighteningy  deei>enmg, 
and  widening  the  cliannel  throagh  the  several  shoals  and  bars  at  Ban- 
gor and  for  a  distance  of  about  3^  miles  downstream,  giving  it  a  width 
of  200  feet  and  a  depth  of  not  loss  than  11  feet  at  extreme  low  tide,  or 
14  feet  at  mean  low  stages;  also  in  breaking  up  and  removing  all  the 
sunken  ledges  and  bowlders  in  the  harbor  of  Bangor,  some  outside  the 
nmin  (liannel,  down  to  the  level  of  the  general  bed  of  the  river,  inclad- 
ing  Independence  liock,  Gulliver's  Bock,  ledge  near  the  steamboat 
wharf,  and  those  near  Dole's  Wharf,  Green's  Pier  Ledge,  and  a  ledge 
outside  of  it,  the  ledges  and  bowlders  in  front  of  the  wharves  atHi^ 
Head,  and  also  the  removal  of  the  shoal  at  Bucksport,  known  as  the 
Middle  Ground,  on  which  there  had  formerly  been  only  4  feet  of  water 
at  mean  low  tide. 

Xo  further  work  was  done  on  the  Penobscot  Biver  until  1883,  when 
a  new  survey  was  made  by  Col.  Blunt,  under  the  provisions  of  the 
river  and  harbor  act  of  1882.    He  rei)orted  that  the  improvements  made 
were  satisfactory,  as  far  as  they  went,  but  the  increasing  commerce 
of  Bangor  demanded  additional  facilities.    He  submitted  a  project  for 
widening  the  channel  at  Bangor  100  feet,  making  it  300  feet  wide,, 
and  for  widening,  straightening,  and  deepening  the  river  near  Crosby 
Narrows,  at  an  estimated  cost  of  $75,000.    A  project  for  this  improve— 
ment  was  adopted  in  188J:  and  work  oh  it  begun.    While  it  was  in  prog- 
ress the  river  and  harbor  act  of  1886  called  for  another  survey  of  th^^-^e 
Penobscot  Biver  from  Bangor  to  Bucksport  Narrows.    This  survey 
made  in  1887,  under  the  direction  of  Lieut.  Col.  Jared  A.  Smith,  wh 
submitted   a  project  January  11, 1888,  for  improving  the  river  fro 
Winterport  to  Bucksport,  at  an  estimated  cost  of  $3(S,000.    The  proj 
cct  contemplated  the  securing  of  22  feet  at  mean  low  tide  betwee: 
Bucksport  and  Winterport,  by  means  of  contraction  works  aided  b; 
dredging.    The  estimated  cost  of  the  two  projects  combined  was  thuv 
made  8440,000,  of  which  885,000  had  already,  in  1888,  been  appro 
l)riated.    The  act  of  September  10, 1890,  appropriated  $25,000  and  pro 
vided  for  dredging  near  Sterns  Mill.    This  was  no  part  of  any  of  thi 
projects  submitted,  but  was  ordered  by  Congress. 

In  the  river  and  harbor  act  of  September  19, 1890,  Congress  directect^^jj 
still  another  survey  to  be  made  of  the  Penobscot  Eiver,  Maine.    Thi8^  ^^ 
was  done  by  Lieut.  Col.  »lared  A.  Smith,  Corps  of  Engineers,  and  ai*^^ 
report  was  submitted  which  was  published  as  House  Ex.  Doc.  No.  37,. 
I'ifty  second  Congress,  lirst  session.    The  works  of  improvement  sug- 
gested in  this  report  are  to  still  further  widen  the  channel  at  Bangor 
on  the  ]>rewer  side  GO  feet,  making  it  3C0  feet  wide,  keeping  the  same 
depth  as  before;  to  deepen  the  river  between  Winterport  and  Backs- 
port  by  the  construction  of  jetties,  to  22  feet  at  mean  low  tide,  and  near 
Crosbys  Narrows  to  12  feet  by  the  same  means.    The  estimated  cost  of 
this  last  project  is  $202,000. 

The  general  project  under  which  the  improvement  of  the  Penobscot 
Piver  is  now  being  carried  on  may  be  stated  as  follows: 

To  widen  the  channel  at  J>angor  to  3(>0  feet  and  a  depth  of  11  feet  at 
extreme  low  tide;  to  widen,  straighten,  and  deepen  the  channel  near 
Crosbys  Narrows  and  near  Sterns  Mill  to  a  de])th  of  12  feet  at  extreme 
low  tide;  and  to  secure  a  channel  depth  of  22  feet  at  mean  low  tide 
between  liucksport  and  Winterport,  the  estimated  cost  of  the  entire 
work  being  $440,000,  of  which  $150,000  has  been  already  appropriated. 

This  estimate  includes  the  cost  of  jetties  at  Frankfort  Flats  and 
High  Head  to  contract  the  waterway,  should  contraction  be  necessary. 
It  is  thought,  however^  that  as  the  deposit  of  sawdust  and  mill  waste 
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iito  the  river  has,  in  a  large  measure,  been  stopped,  and  as  the  chau- 
lels  at  these  places  were  obstructed  chiefly  by  this  material,  the  con- 
3*action  works  may  not  be  necessary.  The  channel  at  Frankfort  Flats 
ii'as  dredged  in  1890  to  22  feet.  Subsequently  it  filled  up  on  the  sides  to 
some  extent,  the  full  depth  in  mid  channel  being  maintained.  A  recent 
survey  shows  that  it  has  scoured  out  again,  and  there  now  exists  a 
navigable  channel  not  less  than  600  feet  wide  and  22  feet  or  more  in 
ieptli  at  low  tide.  As  this  is  all  the  project  aims  at,  no  further  works 
)f  any  kind  are  needed  at  Frankfort  Flats. 

The  channel  at  High  Head,  which  had  deepened  in  1891  from  natural 
causes,  subsequently  filled  up  to  some  extent,  so  that  it  became  advis- 
able to  dredge  a  channel  the  full  depth  and  width  called  for  by  the 
project.  A  recent  survey  shows  that  it  has  deepened  again  so  that 
there  is  an  available  depth  of  22  feet  at  low  tide,  though  the  channel 
18  not  as  wide  as  it  should  be. 

If  the  dredging  now  in  progress  at  High  Head  gives  as  good  results 
IS  that  at  Frankfort  Flats  has  done,  and  there  is  every  reason  to  believe 
tliat  it  will,  no  further  work  on  this  section  of  the  river  will  be  neces- 
sary. Under  any  circumstances  it  is  believed  that  any  filling  that  may 
take  place  in  the  future  will  be  but  temporary.  A  slight  spring  freshet 
will  clear  it,  as  it  has  done  at  Frankfort  Flats. 

The  construction  of  jetties  at  Frankfort  Flats  and  High  Head  should 
be  avoided  if  practicable  on  account  of  their  great  cost. 

Under  the  circumstances,  no  appropriation  is  asked  for  the  Penobscot 
River. 

The  following  appropriations  have  been  made  for  the  Penobscot  River : 

March  2,  1829  (for  survey) $300 

July  11,  1870  (at  Bangor  and  below 15, 000 

March  3,  1871  (at  Baugor  aiidbelow) 50,000 

Juno  10,  1872 40,000 

March  3,  1873 20,000 

June  23,  1874 20,000 

March  3,  1875  ($10,000  to  be  expended  at  or  near  Buckspoi  t  Narrows) 25, 000 

August  14,  1876  ($4,(K)0  to  bo  expended  at  or  near  Bucksport  Narrows) 10, 000 

June  18,  1878  ($2,5()(),  or  so  much  thereof  as  necessary,  to  bo  expended  at  or 

near  Bucksport  Narrows) 12, 000 

March  3,  1879 6,000 

July  5,  1884  (for  Bangor  Harbor  and  Penobscot  River) 20,000 

August  5,  1886  (for  widening  channel  at  Bangor  and  removing  obstructions 

near  Crosbys  Narrows) 15,  (XK) 

August  11,  1888  ($20,000  to  be  ex])ende(l  between  Bangor  and  Crosbys  Nar- 
rows, and  $30,(XK)  between  Bucksport  and  Winterport) 50, 000 

September  19,  1890  (for  continuing  improvement  and  for   dredging   near 

Sterns  Mill) 25,000 

July  13,  1892 40,000 

Total 348,300 

The  expenditures  under  tlie  various  ))rojects  np  to  the  close  of  the 
fiscal  year  ending  June  30,  18i>3,  amounted  to  $302,510.45. 

The  results  acconiplislied  wore  the  widening  and  deepening  of  the 
channel  at  Bangor  from  a  depth  of  G  feet  at  extreme  low  tide  to  11  feet, 
for  a  width  of  300  feet;  tlic  dredging  of  the  shoal  at  Sterns  Mill  to  12 
feet  and  of  the  shoal  just  below  Sterns  jNIill  to  the  same  depth 5  the 
removal  of  rocks,  ledges,  and  other  obstructions;  the  dredging  of  the 
shoal  near  Bucksport,  and  a  general  increase  in  depth  and  width  of 
channels  from  the  mouth  up  to  Bangor. 

The  expenditures  during  the  last  fiscal  year  were  $16,754.32,  making 
the  total  expenditures  for  the  work  $319,204.77. 

At  the  date  of  the  last  annual  report  the  work  of  widening,  by 
dredging,  the  channel  at  Bangor  to  3G0  feet  had  been  commenced  under 
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a  contract  with  Martin  Y .  B.  Mower.  The  contract  Vfus  completed  late 
in  November,  1893.  The  total  quantity  of  material  dredged  was  43|780 
cubic  yards,  scow  measurement. 

It  was  found  that  some  shoaling  had  taken  place  in  the  channel  at 
Bangor,  and  on  March  5, 1894,  proposals  were  opened  for  dredging 
about  15,000  cubic  yards  at  Bangor  and  about  75,000  cubic  yards  at 
High  Head,  just  above  Bucksport,  making  the  full  projected  depth  of 
22  feet  at  mean  low  tide  at  the  latter  place.  The  bids  were  considered 
high  and  were  all  rejected,  and  the  work  readvertised.  Proposals  were 
again  opened  April  21, 1894,  and  a  contract  was  made  under  date  of 
May  9,  1894,  with  Lynn  Dredging  Company,  of  Lynn,  Mass.,  at  30 
cents  per  cubic  yard  for  the  work  at  Bangor  and  15J  cents  per  cubic 
yard  for  that  at  High  Head.  The  work  was  commenced  about  the  1st 
of  June  and  was  in  progress  at  the  close  of  the  year. 

Bangor,  at  the  head  of  navigation,  is  a  port  of  entry. 

Money  statcmeni. 

July  1, 1893,  balance  nncxpended $45, 789, 55 

June  30, 1894,  amount  exi)endod  during  fiscal  year Id,  751.32 

July  1, 1894,  balance  unexpended 29, 085. 23 

July  1, 189-1,  outstanding  liabilities $300.00 

July  1, 1894,  amount  covered  bv  uncompleted  contracts 17,025.00 

17,525.00 

July  1, 1894,  balance  available 11,510.23 

C  Anunint  (estimated)  required  for  completion  of  existing  project 290,000.00 

<  ISubmitted  in  complianrc.  with  requirements  of  sections  2  of  rirer  and 
f     harbor  acts  of  1866  and  1867. 


AhHtrmt  of  proposaU  for  dredging  in  Pcnohacot  liirei;  Maine,  March  J,  2S94, 


No. 


Xanu^  iiiid  address  of  bidder. 


! 

1  Lvnn  I)n'd;;in;j  C'<niipaiiy,  Lynn,  ^[nss  . 

2!  Cliarlos  H.  Sonther.  lioston.MrtrtS 

3  ]y[o(in»  A:,  "NVriiiht.  Portland,  Mo 

4  Cliarlrs  W.  Antluinv,  Kill  Iliver,  Mass. 
T)  ;  AiijirnMtUH  15.  Martin.  lioston.  Mass 


Danger  Ilarbor 
(15,000  cubic  yanlH). 

High  Hoad  (75,000 
cabio  3-arda.) 

Price  per 
cu.  yanl. 

1 

Amoimt.  1^*^*^*^  ^ 
cu.yard. 

Anonnt. 

Cent*. 
38 

40 
45 

$5,700 
6,000 
6,300 
6,105 
6,750 

C€nU. 

18 

19.1 

SO 

$13,125 
14,a50 
13,500 
14,825 
15,000 

TotaL 


$1S,825 
20.290 
1«,800 

21,750 


All  ]>id.s  n\j(;ctrd  as  being  too  high. 

Ahairuvl  of  proposals  for  dredging  in  Penobscot  Hirer  j  Maine,  April  SI,  1894, 


N». 


Xanio  and  addrcs.s  of  bidder. 


1 
•I 


Charles  "SV.  Anthony,  Fall  llivor,  Masa 

l^ynn  Dredging  Company,  Lynn,  Ma.sH 


Bangor  Ilarlmr     .  High  Heail  (76,000 
(15,U0U  cubic  yards),  j        cubic  yuilii|. 


Price  pt^r  .  „.«..„*  I*rice  per 
'  «„  ,-.....1  Amount.  __  „jrjJ 
j  cu.  vara.  .  en.  yora. 


Cents. 


$5,805 
5.400 


CenU. 
"A 
15k 


Amount. 


$12,Sf75 
11,035 


ToUL 


$M.78I 


Contract  made  with  Lynn  Dredging  Compauy  May  9,  18iW. 
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Abstract  of  contracts  for  improving  Penobscot  River,  Maine,  in  force  during  fiscal  year 

ending  June  30,  1894. 


Na 

Name  and  addreas  of  contractor. 

Date  of  con- 
tract. 

Subject  of  contract. 

Price  per 
cu.  yard- 

•1 
2 

Martin  V.B.Mower,  Lynn,  Mass. 

Lynn  Dredging  Company.  L>iin, 
Mass. 

Feb.   2,1893. 
May  9,18»4. 

Dredging  channel 

CenU. 
32 

Dredging  channel  iu  Btingor  Har- 
1      bor. 

I  Dredging  channel  at  Iligh  Head, 
[     above  iiucksport. 

3S 
I5t 

*  Contract  completed. 


COMMERCIAL   STATISTICS. 


lieceipts  and  shipments. 


Articles. 


Afthes 

BrickH 

Brimstone. 
Coal 


Farm  produce 

Fish  and  ousters 

Flour  and  gniin 

Fertilizer  and  ]>laHter  rock. 

General  nierchandiso 

Ilay  ami  wootl 

Iron,  castings,  etc 

Ice 


1891. 


Tong. 
500 
8.575 


104, 113 

2,025 

107 

11,805 

1,400 

51, 333 

72, 220 

505 

270,  000 

Lime  and  cement j  568 

Luml>er I    320,  000 

Last  blocks 

Molding  sand  and  jnitters'  clay 

Misccllaueous 

Molasses  and  salt 

( 


m 

Paving  stone,  granite,  and  Hlato. 


53. 728 
1.841 
2,500 


30,500 


Total I    931,780 

I 


1892. 


Tons. 

500 

3,266 

500 

115,000 

2,000 

200 

6,325 

2,000 

52.209 

12,647 

840 

181,000 

4,350 

294,603 

400 

1,000 


2,701 

3,094 

32,  3ao 


714, 935 


1893. 


T<ms. 

573 

2,&4a 

535 

120,000 

2,300 

240 

6,&4a 

2,140 

53,420 

13,000 

12,600 

90,000 

4,400 

223.332 

400 

1.200 

700 

1,771 

3,594 

26,000 


565, 887 


Xumbcr  of  vessels  arriving  in  calendar  year  1S93. 


Vessels. 


St<'amers.  Cd.iHtwi.so.  drawing  10  feet  or  more 

St»*anier«,  coastwise,  drawiiig  less  than  10  feet 

Sailing  ves.^^els,  foreign,  drawiii^j  10  f»'et  or  more 

Sailing  ves.srls.  coa.stwise,  drawing  10  feet  ormoro  . 
Sailing;  vi's.«»el.s,  coa.stwisc,  drawing  le.ss  than  10  feet 
Barges,  drawing  10  feet  or  more 


^uinl>€r. 

Tonnage. 

720 

259,200 

530 

79,650 

13 

8.425 

788 

237, 976 

954 

95,400 

31 

9,300 

A  8. 

IMPIJOVEMENT  OF  BELFAST  IIARHOR,  MAINE. 


Before  the  improvement  was  begun  the  harbor  was  not  deep  enough 
to  accommodate  the  steamers  and  other  vessels  that  visited  the  port. 

Near  Lane's  Wharf  there  was  a  shoal  on  whicli  the  deptli  was  only 
about  4  feet  at  mean  low  tide,  but  it  deepened  toward  the  mouth  of  the 
harbor. 
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A  survey  was  made  of  tlie  harbor  iii  1875  and  a  report  Bnbinitted. 
As  a  result  of  the  survey  it  was  ascertained  tbat  to  so  improve  the  har- 
bor as  to  aftbid  a  safe  anchorage  for  shipping  in  all  storms,  and  have  a 
suitable  depth  for  the  several  steamers  and  other  vessels  that  touch 
and  lie  there  in  all  stages  of  the  tide,  would  require  the  removal  of  cer- 
tain shoals  and  the  construction  of  a  breakwater  or  breakwaters  at  the 
entrance  to  the  harbor.  The  estimated  cost  was  $347,000.  The  dredg- 
ing alone  was  estimated  to  cost  $35,000.  The  latter  was,  in  187G,  the 
project  adopted.    The  construction  of  the  breakwaters  was  abandoned. 

The  project  contemplated  dredging  the  lower  part  of  the  shoal  to  12 
feet  at  low  tide  between  the  channel  and  the  wharf  line  as  far  up  as 
the  wharf  of  the  Boston  and  Bangor  line  of  steamers,  and  from  thence 
between  the  channel  and  the  wharf  line  up  to  near  Lane's  Wharf  to  10 
feet  at  low  tide.  That  i)roject  was  completed  in  1879,  at  a  cost  of 
$22,000. 

A  new  survey  or  examination  of  the  harbor  was  ordered  in  the^river 
and  harbor  act  of  August  11,  1888.  This  was  made,  and  a  new  project 
adopted  in  1890.  The  new  project  proposes  to  dredge  a  channel  from 
the  deep  water  at  the  entrance,  to  the  upper  harbor  250  to  300  feet  wide 
and  15  feet  deep  at  mean  low  tide;  to  dredge  an  area  8  feet  deep  on  the 
north  side  of  the  harbor,  so  that  vessels  of  that  draft  can  reach  the 
wharf  in  front  of  Pierce's  ice  house  and  mills  at  low  tide;  to  dredge  an 
area  on  the  south  side  of  the  channel  to  a  depth  of  13  feet  at  mean  low 
tide,  to  accommodate  vessels  touching  at  the  Boston  and  Bangor  Steam- 
boat Company's  AVliavf,  The  estimated  cost  of  the  new  project  is 
$52,000. 

The  following  appropriations  have  been  made: 

Act  of- 

August  It,  1876 $5^000 

June  18,  1S78 12,000 

March  3,  1879 6,000 

Juno  11,1880 3,000 

September  li),  1890 10,000 

July  13,  1802 10,000 

Total 45,000 

The  total  expenditures  on  Belfast  Harbor  uj)  to  June  30, 1893,  were 
835,020.05.  At  that  date  the  S-fbot  dredging  near  Pierce's  Wliarf  had 
been  completed,  and  dredging  at  the  channel  of  entrance  was  in  pro- 
gress under  a  contract  with  ITanulton  &  Sawyer. 

The  exp(»iiditur(»s  during  the  last  fiscal  year  were  $9,973.95,  making 
the  total  exj)endituies  for  this  improvement  8-15,000.  By  themiddleof 
July,  189 1,  the  dredging  at  the  entrance  was  brought  to  a  close,  40,040 
cubic  yards  of  material  in  all  having  been  dredged,  which  was  all  that 
the  funds  would  allow,  making  the  full  depth  of  15  feet  at  mean  low 
tide  for  a  width  of  from  125  to  225  feet. 

nt'linst  is  in  tlit>  collection  distri(tt  of  ndfast.  The  nearest  light-honse  is  Dice 
Head,  n(»ar  C'astinc. 

Money  statement. 

.fuly  1,  1893,  balanre  unexpcndocl $9,973.96 

Jnnc  IJOj  18!U,  amonnt  expended  dnrinjLif  liscal  yoar 9, 973.~ 


{Amount  (ofitiniatcd)  required  for  conp^letion  of  oxistinpj  project 32,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endini;  June  30, 1896    32, 000. 00 
Submitted  in  com]>lianeo  with  re<iuirenient8  oi*  sections  2  of  river  aud 
harbor  actsof  1»66  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Eeccipla  and  ahipmenta. 


Ar,ic..., 

mi. 

,m. 

1893. 

13,000 
080 

lU.SOIt 

IS 

7,490 

W,M» 

71.M3 

07.625 

IMPROVEMEST  OF  llAliUOK  AT  CAMDKN,  MAINK. 

A  survey  was  made  of  Camden  Harbor  in  187:3  with  a  view  to  the 
improveoieut  of  its  uavigation,  which  prior  to  that  time  liad  been 
obstructed  by  the  shoalness  of  the  water  over  nearly  all  of  its  area, 
thore  being  less  than  12  inches  depth  over  the  most  of  it. 

The  first  project  was  for  regnlatiiig  the  entrance  by  dredging  between 
the  two  principal  steamboat  wharves,  which  were  located  on  opposite 
Bides  of  the  entrance;  dredging  a  channel  about  1,500  feet  long,  100 
feet  wide,  and  7  feet  deep  at  mean  low  tide  from  the  entrance  up  to  the 
head  of  the  wharves  on  the  easterly  side  of  the  harbor,  and  a  channel 
1,400  feet  long,  of  tlie  same  width  and  depth,  extending  up  to  the  head 
of  the  wharves  on  the  westerly  side  of  the  harbor.  The  total  excava- 
tion reiiuired  was  about  00,000  cubic  yards  and  the  estimated  cost 
$33,000.  Tlio  total  anionut  actually  expended  on  the  project  was 
$30,000,  and  with  the  expenditure  of  this  amount  the  project  was  con^ 
pleted  iu  1870. 

In  the  harbor  and  river  act  of  18S6  a  new  survey  of  Camden  Harbor 
was  ordered.  This  was  made  in  1887,  and  a  project  submitted  for  fur- 
ther iraprovemtut  of  tlie  harbor.  The  dredged  channels  which  had 
been  made  under  prior  appropriations,  though  they  had  not  filled  up 
to  any  appreciable  extent,  were  not  deep  and  wide  enough  to  accom- 
modate the  increasing  coinnierce.  The  new  project  contemplates: 
(1)  The  dredging  of  an  area  at  the  entrance  to  the  harbor,  and  near 
the  Boston  Sleaniboat  Wharf,  to  a  depth  of  12  feet  at  mean  low  tide; 
(L')  the  dredging  of  iin  area  at  the  entrance,  so  as  to  aflbrd  more  easy 
access  to  the  harbor,  to  a  depth  of  10  feet  at  mean  low  tide;  (3)  the 
dredghig  of  a  thatmel  along  the  wharf  line  on  the  west  side  of  the  har- 
bor as  far  up  as  Ahlen's  Wharf  to  a  depth  of  10  feet,  and  from  thence 
up  to  the  anchor  factory  and  to  Derow's  shipyard  to  a  depth  of  ;■>  feet 
at  mean  low  tide;  (4)  the  dredging  of  a  channel  on  the  east  side  nearly 
up  to  Gilkey's  Wharf  to  a  depth  of  10  feet,  and  from  thence  up  to 
Dailey's  shipyard  to  a  depth  of  .">  feet  at  mean  low  tide.  These  chan- 
nels are  to  be  about  -jO  feet  wide  at  the  upper  end,  where  the  depth  is 
to  be  it  feet,  and  about  100  feet  wide  where  the  depth  is  to  be  10  feet. 

Tlie  lemovnl  of  the  middle  ground — that  is,  the  space  between  the 
two  channels — though  desirable,  was  not  regarded  as  an  essential  part 
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of  tlic  project,  and  was  not  to  be  undertaken  until  the  other  parts  liad 
been  completed.    Subsequently  its  removal  was  included  in  the  project. 

The  estimated  cost  of  the  entire  work  was  $60,000. 

The  following  appropriations  have  been  made : 

Act  of— 

March  3, 1873 $10,000 

Juno  23, 1874 10,000 

March  3, 1875 10,000 

August  11, 1888 6,000 

September  19, 1890 6^000 

July  13,1892 12,000 

Total 58,000 

The  expeiuliture  of  the  first  three  appropriations  resulted  in  giving 
a  good  entrance  to  the  harbor,  and  two  channels,  one  on  each  aide 
along  the  lines  of  wharves,  not  less  than  C  feet  deep  at  mean  low  tide. 

The  total  expenditures  up  to  the  close  of  the  fiscal  year  ending  June 
30, 189;3,  inclusive  of  both  projects,  amounted  to  $41,041.93.  AS  aresult 
the  wosteru  channel  had  been  dredged  to  a  depth  of  10  feet  at  mean 
low  tide  thr()u«;iu)ut  its  entire  length,  including  the  approach,  tbe lat- 
ter to  a  width  of  lL^■>  feet  and  the  channel  itself  to  a  width  of  lOOfeet. 

The  expenditures  during  the  last  fiscal  year  were  $11,934.28.    Dredg- 
ing, under  contract  with  Hamilton  &  Sawyer,  was  commenced  July  21 
and  continued  until  October  10, 1893.    The  total  amount  dredged  ^raB 
42,000  cubic  yards,  completing  the  work  of  dredging  the  channel  rf 
entrance,  and  the  area  near  the  Boston  Steamboat  Wharf,  and  aboat 
400  f(»et  of  the  10-foot  channel  on  the  eastern  side  of  the  harbor.    After 
completion  of  the  dredging,  11  large  bowlders  which  obstnicted  the 
entrance  were  removed  by  hired  labor,  at  an  expense  of  about  $550. 

Caiiulen  is  in  tho  collectiou  district  of  ndfast.     Tho  nearest  light-hoQfio  is  OB 

Negro  Island,  at  ontranoe  to  Imrbor. 

Money  statement, 

July  1,  isa^  balance  unexpended $11, 968.07 

June  30,  1S14,  amount  ex])ended  during  fiscal  year 11, 934. 


July  1,  ISIU.  balance  unexpended 23.19 

July  1, 18'J1,  outstanding  liabilities 10.00 

July  1,  18i)l,  balance  available 13.79 

{Amount  (estimated)  required  for  completion  of  existing  project.... «...  87,000.00 

Amount  that  canbe])roiitably  expended  in  fiscal  year  ending  J  line  30, 1886  37,  OJO.  00 
Submitted  in  <'omplianco  -with  re([uirements  of  Kcctions  2  of  river  and 
harbor  acts  of  l^y  and  18G7  and  of  sundry  civil  act  of  March  3, 1898. 


COMMEliriAL   STATISTICS. 


The  recei]>ts  and  shipnuMits  fcr  the  calendar  year  181)1  were  reported  as  45,575  tonm. 
It  has  been  imi>racticable  to  obtain  statistics  for  the  year  1893,  ont  it  is  thought  the 
tonnage  did  not  materially  dilfer  from  that  reported  for  1891. 


A  10. 
IMPHOVKMKNT  OF  HAKBOR  AT  KOCKLAND,  MAINE. 

The  location  of  Jvockland  Harbor  is  sncli  that,  besides  accommodating 
its  own  connneri'C,  it  alVords  a  convenient  refuge  for  large  nambera  of 
coasting  vessels.    When  the  project  for  a  breakwater  was  adopted  the 
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harbor  was  open  to  easterly  storms,  the  anchorage  was  unsafe,  and  the 
seas  often  broke  over  the  wharves. 

The  following  appropriations  have  been  made  for  the  improvement 
of  Bockland  Harbor: 

Act  of— 

June  14,  1880 $20,000 

Augn8t2, 1882 .• 40,000 

Julys,  1884 40,000 

Augusts,  1886 22,500 

August  11, 1888 30,000 

September  19, 1890 37,500 

July  13,  1892 » 30,000 

Total 220,600 

The  project  as  originally  adopted  in  1881  provided  for  two  break* 
waters,  one  starting  from  Southwest  Ledge,  in  the  harbor,  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feeC 
fhe  other  starting  from  Jameson  Point  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $550,000.  The  top  of  each  break- 
water was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  tlius  increased  to 
•650,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the 
.second  breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection. 

The  estimated  cost  of  the  new  project  was  $632,500,  this  being  inclu- 
sive of  the  cost  of  the  i)art  already  constructed. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  there  had 
been  expended  on  the  breakwater  the  sum  of  $199,136.45,  and  about 
2^,054  tons  of  stone  had  been  placed  in  position.  The  above  expenditures 
had  resulted  in  protecting  a  part  of  the  harbor,  giving  a  secure  harbor 
of  refuge  for  many  vessels  that  trade  near  this  port. 

During  the  fiscal  year  ending  June  30, 1894,  there  had  been  exx)ended 
the  sum  of  $19,859.05. 

At  the  close  of  the  fiscal  year  1893  the  work  of  extending  the  break- 
water was  in  progress  under  a  contract  with  William  S.  White.  Ojier- 
ations  were  continued  until  the  close  of  August,  1893,  when  the  contract 
was  completed.  Thirty-seven  thousand  five  hundrea  and  nineteen  tons 
of  stone  were  delivered  under  this  contract,  in  all,  building  about  236 
linear  feet  of  breakwater.  A  small  beacon  was  construc^d  to  mark 
the  end  of  the  work.  The  total  quantity  of  stone  dex>osited  in  the 
breakwater  up  to  tlie  present  time  is  234,110  tons,  and  the  work  is  i>rac- 
tically  completed  to  a  point  2,451  feet  from  the  shore. 

Money  statement, 

July  1,  1893,  balance  unexpended $20, 8C3. 55 

Juno  30, 1894,  nmonnt  expended  during  fiscal  year 19, 859. 05 

July  1, 1894,  balance  unexpended 1, 004. 50 


'Amount  (estimated)  required  for  completion  of  existing  project 412,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  £0, 1893  100, 000. 00 
I  Submitted  in  com])iiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1883. 
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COMMERCIAL   STATISTICS. 


lieiTipta  and  shipments. 


ArticU'8. 


Brirk,  roment,  and  Band 

Coal 

Fish  and  salt,  vtc 

Ciraiu  and  lliMir 

General  nicrcliandiKO 

liny  and  straw *. 

Lumber  and  Bhip  timlxTs 

Limo 

Oil 


Stont; 

Sawdnst  and  aHlies 

Stool  rails,  iron  work,  and  castings 

Wood  and  cooperage 

Ice 


Total 


1891. 


Tons, 
3,807 

83,505 
2,500 
6,147 

07,570 


24.876 
160,000 


54,778 


76.237 
4,672 


433,760 


1802. 


ToiM. 

42,004 

42,480 

8.257 

0,620 

28,100 

413 

27,680 

07,786 

538 

74.807 

6,071 

'    2,178 

1^8,388 


628,805 


1801. 


3Viu. 
•6.614 
61,000 
•.906 
10,822 
64,  «5 

soo 

28,100 

180,  OCO 

6L6 

7,616 

t3 

188, 5i0 
2,000 


588,861 


Xumhcr  of  vessels  arriving  in   calendar  year  JS93. 

Steamers,  coastwise : 

400  to  1,5(X)  tons  each 611 

25  to  400  tuns  each 2,394 

Sailin<j  vessels: 

Foreign,  averaf;c  DO  tons  each 

Coastwise  trade 4,04' 

For  refuge  only 1, 


A  II. 
IMPROVEMENT  OF  KENNEBEC  RIVER.  MAINE. 

Con^rit'ss  recognized  the  iinportaiice  of  improving  tbe  Kennebec 
Kiver  as  early  as  1827,  wlien  an  a[)i)ropriation  was  first  made.  Appro- 
priations aggregating  -^18,500  were  made  between  1827  and  1853.  From 
1852  to  180(>  no  work  was  done  by  tlie  General  Government,  but  the 
citizens  of  Augusta  within  this  period  undertook  to  dredge  oat  a  chan- 
nel above  Shepj)ards  Point,  and  they  improved-  it  in  some  localitieSi 
but  the  material  was  not  removed  a  sullicient  distance  from  the  chan- 
nel, and  from  that  and  other  causes  it  lilled  up  again. 

The  act  of  June  23, 1SG(>,  appropriated  $20,000  for  the  improyemeiit 
of  the  upper  part  of  the  river  between  Sheppards  Point  and  Augusta, 
a  h'ngtli  of  about  3  miles.  The  project  for  this  improvement  consisted 
in  removing  rocks  and  straightening  and  deepening  the  channel,  which 
was  obstructed  by  shoals,  to  a  depth  of  8  feet  up  to  Hallowell  and  7 
feet  from  thence  to  Augusta.  The  estimated  cost  was  850,000.  The 
projected  width  of  channel  was  lixed  at  first  at  75  feet. 

In  1808,  after  a  survey  of  the  river  had  been  made  from  Augusta  to 
Gardiner,  the  i)ioject  was  amended  so  as  to  include  all  that  part  of  the 
river  from  Gardiner  to  Augusta,  and  the  width  fixed  at  100  feet.  The 
amended  project  was  estimated  to  cost  880,000.  In  1871  the  project 
was  again  extended  by  act  of  Congress,  which  approimuted  $5,000  for 
improving  the  river  between  Gardiner  and  llichmond.  This  part  of 
the  river  it  was  proposed  to  imi)rove  so  as  to  give  10  feet  at  low  tide 
up  to  Gardiner.    This  necessitated  the  removal  of  a  ledge  near  Nehum- 
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zeg  Island,  of  ledges  and  bowlders  at  other  points,  the  dredging  of  a 

hannel  thfongh  the  Upper  Sands  Bar,  and  one  near  the  liead  of  Swan 

Bland. 

Tlie  estimated  cost  of  this  additional  i)roject  was  about  $13,000. 

IBy  July  1, 1872,  all  the  work  contemplated  in  the  various  projects  for 

^^ proving  the  Kennebec  from  Eichmondupto  Gardiner  had  been  com- 

^^ted.    There  were,  however,  several  rocks  in  the  main  channel  of  the 

^^er  at  Lovejoy  Narrows,  on  the  cast  side  of  Swan  Island,  which  were 

source  of  danger  to  shipping.     One  of  them,  known  as  ^'  Half-tide 

cxili,^  had  been  excavated  to  a  depth  of  8  feet  at  low  tide,  but  as  this 

only  about  13  feet  at  high  tide  it  was  not  sufticient  to  accommo- 

commerce.     In  the  report  of  the  Chief  of  Engineers  for  1872  the 

'Xixoval  of  some  of  these  rocks  to  a  depth  of  12  feet  at  mean  low  tide 

^^a  suggested,  at  an  estimated  cost  of  813,500.    A  survey  of  two  of 

'  ^   ledges  was  made  in  1872,  when  it  was  found  they  were  larger  than 

expected,  so  that  the  estimate  was  increased  to  $30,603.61.    A  more 

rate  survey  was  made  in  1874,  and  other  small  sunken  ledges  were 

53  ^^d.     In  that  year  the  adopted  project  consisted  in  removing  Ledges 

IV,  Y,  and  Dry  Rock,  all  to  a  depth  of  12  feet  at  mean  low  tide. 

ge  I  (Ualf-tide  Eock)  had  been  completed  to  12  feet  in  Kovem- 

5  1873,  and  Ledge  II  was  omitted  from  the  project,  as  the  removal 

ry  Rock  seemed  to  render  the  removal  of  Ledge  II  unnecessary. 
:ii  1877  all  the  dangerous  rocks  in  Lovejoy  Narrows  had  been  removed 
depth  of  12  leet  at  mean  low  tide,  which  completed  all  projected 
:^rovements  in  the  Kennebec  River. 

o  further  work  was  done  on  the  river  until  1880,  when  a  survey  was 

^e  in  obedience  to  the  requirement  of  the  harbor  and  river  act  of 

e  14,  1880,  of  Richmond  Harbor,  at  the  head  of  Swan  Island,  with  a 

^v  to  its  improvement.    The  project  suggested  for  this  improvement, 

icli  was  adopted  in  1881,  was  to  give  a  navigable  channel  not  less 

n  10  feet  deep  at  mean  low  water  on  the  shoals  at  the  upper  end  of 

an  Island  and  at  Hatchs  Rock,  about  2  miles  below,  and  11  feet  at 

lower  end  of  Swan  Island,  about  5  miles  below  the  town  of  Rich- 

iid. 

he  estimated  cost  of  the  project  was  $20,500.     This  project  was  com- 
ted  in  1SS3. 

^  Jin  the  river  and  harbor  act  of  1886  a  new  survey  of  the  Kennebec 

^i^erwas  ordered  at  Bath,  and  from  Augusta  to  the  lower  end  of  Per- 

""  ^xis  Island.    This  survey  was  made  in  1887,  and  a  new  project  for  the 

'^^provenient  of  the  river  from  Rath  to  Augusta  was  submitted.    The 

l>Voject  submitted  consisted  in  removing  the  shoals  at  Beef  Rock,  at 

*Iatchs  Rock,  and  near  Soutli  Gardiner  by  means  of  wing  dams  and 

graining  walls,  anddredging,  the  removal  of  rocks  at  Bath  and  at  Love- 

M^y  Narrows  by  blasting,  and  the  dredging  of  a  channel  through  the 

shoals  between  Augusta  and  Gardiner,  and  the  removal  of  the  old  piers 

of  the  bridge  at  Ilallowell.    The  depths  were  to  be  as  follows:  At  Beef 

liOck  Shoal  12  feet,  at  Hatchs  Rock  9  feet,  at  Lovejoy  Narrows  18  feet, 

at  Upper  Sands  Bar  12  i'eet^  at  Hallowell  Shoal  10  i'cet^  and  from  thence 

to  Augusta  8  i'Qetj  all  at  low  tide.    The  estimated  cost  of  the  entire 

project  was  $410,500.     In  1888,  an  appropriation  of  $75,000  having 

been  made  for  the  improvement  of  the  Kennebec  River,  a  project  for 

the  expenditure  of  the  appropriation  in  improving  Hatchs  Rock  and 

Beef  Rock  Shoals  was  approved.     Subsequently,  owing  to  dredging 

which  had  to  be  done,  and  which  was  not  contemplated  in  the  original 

project,  the  estimated  cost  of  the  entire  improvement  was  increased 

to  $428,500.    All  of  the  appropriation  made  by  act  of  September  19, 
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1890,  was  also  cxi>eiidcd  on  Beef  Bock  and  Hatchs  Bock  Sheals  and 
the  removal  of  the  x)iers  of  the  old  bridge  at  HallowelL 

In  August,  1892,  the  project  was  revised  and  a  general  project  fcr 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  fM 
up  as  far  as  Sands  Island;  12  feet  from  thence  to  Hinckley  Sbod,aBd 
10  feet  from  thence  to  Augusta;  a  steamboat  channel  9  feet  de^ wert 
of  Swan  Island,  and  the  removal  of  old  bridge  piers  at  HaDowdl,aU 
the  above  depths  being  referred  to  mean  low  tide.  The  estimated  cost 
of  the  revised  project  was  $388,500. 

The  aim  of  the  project  is  to  be  accomplished  by  dredging  and  cot 
traction  works  at  Beef  Bock  Shoal,  Hatchs  Bock  Shoal,  and  Upptf 
Sands  Bar;  dredging  alone  between  Gardiner  and  Angasta^  androek 
ex(,*avation  at  Lovejoy  Narrows. 

By  the  river  and  harbor  act  of  1892,  $100,000  were  appropriated  fcr 
continuing  the  improvement,  with  a  i)rovision  that  a  sum  not  exceed- 
ing $5,000  may,  in  the  discretion  of  the  Secret^iry  of  War,  be  erpended 
between  the  cities  of  Augusta  and  Waterville.    A  survey  of  the  part 
of  the  river  referred  to  (which  is  above  that  ]i)ortiou  covered  bytto 
(existing  project)  was  made  in  1891,  and  the  report  printed*  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1892  (pp.  641-550).   The 
amount  was  too  small  to  accomplish  any  material  benefit,  besides  which 
there  exists  at  Augusta  a  dam,  the  property  of  a  private  corporation^ 
with  a  lock  through  which  vessels  nmst  pass  to  reach  the  npper  river. 
This  lock  should  become  tlie  property  of  the  United  States  before  the 
improvement  of  tlie  river  above  it  is  undertaken  by  the  National  Gov- 
ernment.   The  amount  ($5,000)  made  available  by  the  act  of  18ft2  is 
held  for  future  allotment. 

The  following  ai)propriations  have  been  made: 

March  L',  1«27... $.1,000  :  Marcli3,1873 $12,000 

March  11),  1828 3,500  !  Juno  23,  1874 12,000 

April  2:5,  1«:^) 5,0<X)  '  March3,1875 15,000 

Aii«;u8t  30,  1852 6,000  ■  March3,1881 10,000 

Juno  23,  IHGt) 20,000     Augnst  11, 1888 75,000 

March2,1867 :^).000     Soptember  IJ),  1890 50^000 

April  10,  1«()1) 11.850  i  Julv  13,  1892 100,000 

Julyll,l«70 15^000  I         '  

Marcli3,  1871 15,  0(H)  i  Total 3^8S0 

Juin;  10,  1872 ?<,  000  ; 

The  total  expeiiditures  on  the  river  up  to  June  30,  1893,  ^^ere 
$;U().2()8.31).    The  results  accomi)lished  may  be  stated  thns: 

Before  the  improvements  were  commenced,  the  main  channel  between 
the  foot  of  Swan  Island  and  Gardiner  (15  miles)  was  obstructed  by  a 
slioal  at  the  foot  of  Swan  Island,  with  only  10  feet  on  it  at  mean  low 
tide;  by  dangerous  ledges  in  Lovejoy  ^Narrows;  by  a  shoal  below  South 
(lanliiier,  with  only  8  feet  of  water  on  it  at  mean  low  tide,  and  by  a 
ledge  ill  tlie  channel  at  Xehumkeg  Island.  This  part  of  the  river  had 
been  improved  by  dredging,  contraction  works,  and  removal  of  ledge, 
so  as  to  give  a  good  channel  12  feet  deep  at  mean  low  tide  as  far  up  as 
(lardiner,  (»xcept  over  the  shoal  below  South  Gardiner.  A  channel 
was  dredged  through  this  shoal  to  a  depth  of  10  feet  at  mean  low  tide, 
but  gradual  lilling  liad  since  reduced  this  depth  to  9  feet. 

The  steamboat  channel  to  the  westward  of  Swan  Island  had  been 
improved  by  dredging  and  contraction  works  so  as  to  give  a  depth  of 
0  feet  at  ni(»an  low  tide.  The  former  depth  over  the  shcalB  was  but 
7.1  feet. 
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The  channel  between  Gardiner  and  Angnsta  (fii  miles)  was  obstnieted 
by  shoals  with  a  depth  of  water  on  them  of  only  3^  feet  at  low  summer 
tkle.  This  depth  was  increased  to  7  feet  between  Gardiner  and  Hal- 
lowellf  and  6i  feet  between  Hallowell  and  Augusta.  Gradual  shoaling 
had  since  reduced  the  available  channel  depth  to  6  feet  between  Gar- 
diner and  Hallowell,  and  to  5  feet  between  Hallowell  and  Augusta* 
Three  old  bridge  piers  were  also  removed  from  the  channel  of  the  river 
at  Hallowell.  Low  summer  tide  line  is  about  2  feet  below  that  of  mean 
low  tide. 

The  exx)enditures  during  the  year  ending  June  30, 1894,  have  been 
#48,760.78. 

At  the  date  of  the  last  Annual  Eeport,  work  was  in  progress  under 
a  contract  with  Moore  &  Wright  for  dredging  at  Upper  Sands  Bar,  and 
at  and  near  Gardiner;  ledge  excavation  at  Lovejoy  Narrows,  under 
contract  with  Townsend  &  Olsen,  had  been  commenced;  and  about 
2,170  tons  of  stone,  purchased  in  open  market,  had  been  deposited  in 
the  jetty  at  Beef  Book  Shoal. 

Dredging  was  continued  throughout  the  season,  and  the  contract 
with  Moore  &  Wright  was  completed  about  the  last  of  October,  1^3. 
Ninety-two  thousand  three  hundred  and  seventy-eight  cubic  yards  of 
material,  in  all,  were  dredged  under  this  contract,  making  a  depth  of 
12  feet  at  mean  low  tide  at  Upper  Sands  Bar,  Gardiner,  Browns  Island, 
and  Hinckley  Lower  Shoal,  and  10  feet  at  mean  low  tide  at  Hinckley 
Upper  ShoaJ. 

The  excavation  of  ledge  at  Lovejoy  Narrows  was  in  progress  during 
the  season  of  1893  until  the  27th  of  November,  when  work  was  sus- 
pended for  the  winter.  At  the  date  of  suspension  about  611  cubic 
yards  of  rock  had  been  taken  out,  or  nearly  one-third  the  total  quan- 
tity contemplated  by  the  contract.  The  excavation  was  resumed  early 
in  May,  1894,  and  was  in  progress  at  the  close  of  the  fiscal  year.  The. 
excavated  material  is  deposited  in  the  jetty  at  Beef  Bock  Shoal. 

The  deposit  of  stone  in  the  jetty  at  Beef  Bock  Shoal,  which  was  in 
progress  at  the  dose  of  the  fiscal  year  1893,  was  completed  early  in 
August.  The  stone  deposited  in  this  way  during  the  summer  of  1893 
amounted  to  6,044  tons,  practically  completing  the  jetty. 

The  improvement  is  in  the  coHcction  district  of  Bath,  of  which  Bath  is  the  port 
of  entry.  Fort  Popham  and  the  light- house  on  Pond  Island  are  near  the  motita  of 
the  river. 

Money  statement 

Jaly  1,  1893,  balance  unexpended $85y  141.61 

June  30,  1894,  amount  expended  during  fiscal  year 48,  760.78 

July  1,  1894,  balance  unexpended 36,380.83 

July  1,1894,  outstanding  liabilities $1,261.92 

July  1,  1894,  amount  covered  by  uncompleted  contracts 15,899.25 

17,161.17 

Jnly  1,  1894,  balance  available 19,219.66 


'Amount  (estimated)  required  for  completion  of  existing  project 163, 500. 00 

J  Amount  thatcan  ho  jirofitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000. 00 
*  Submitted  in  compliance  with  retjuirements  of  sections  2  of  river  and 
harbor  acts  of  180(3  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abatravt  of  contracts  for  improving  Kennebec  Hirer,  Maine,  in  force  during  the  JUotX 

year  ending  June  SO,  1894. 


Xo.  I    Name  and  nddrcHi*  of  contractor. 


I    ;  Moore  A:.  Wright,  Portland.  Mc. 


2    j  Townsend  Sc  Olscn,  Boston,  ^Eaf^s. 


I>ato  of  con- 
tract. 


Dec.  19,1892 
Feb.    7, 1803 


Siiljject  of  contract. 


^rodging  at  Upper  Sandn  Bar 

<Oredging  shoaia  at  and  above  Gar^ 
(    diner. 

Kcnioval  of  ledges  at  Lovejoy  Kar- 
rowe. 


*  Contract  completed. 


COMMKRCIAL   STATISTICS. 

lieccipts  and  ahipmenta. 


Articl«'M. 


Hrirks 

Coal 

Ccmrnt  and  plaster 

drain 

<  icnerni  niorclinndifte 

(i  rani  to  and  feldspar 

Hav 

1(0 

Iron 

Tiiino 

Lumber  and  sliip  tinibera. 

S.nU , 

Wood 


Tons. 

1,003 

123,356 

335 

150 

22,400 

12,000 

13,255 

846,105 

830 

245 

186,523 

2,212 

1,100 


Toiw. 

13,500 

150,000 

532 

185 

33,000 

12,000 

16,500 

025,000 

465 


111,053 


Total !    1,210,474       1,203,146 


eabie 
yard. 


10. 2S 
12.47 


400 

192,075 

415 

60 

42.801 

7,660 

2..750 

057.700 

2.300 


01,286 

726 

2,608 


070,938 


Xumhcr  of  vesseh  (irrirhifj  in  calendar  year,  JS03, 

Steamers,  constwise: 

Alxmt  1,000  tons 64 

About  1,  100  tons 61 

Al)out  100  tons,  or  less 1,376 

.Sailing  vesst'ls,  coastwise,  average  over  400  tons 3,200 

Total 4,704 

Tugs  (steam)  plying  in  tin*  river 15 

Steam  ferryboats  in  the  river 2 

Vessels  built  during  the  year,  gross  tonnage,  7,518  (I  ship,  4  ateainors,  5 

schooners,  o  barges,  and  2  eloops) 15 


A    12. 
IMPROVEMENT  OF  IIAKKASEEKET  KIVER,  MAINE. 

The  act  ap])rovod  Miircli  3,  1881,  provided  that  survey  be  made  of 
this  river.  The  survey  was  made  in  July  of  that  year,  and  a  rei>ort 
was  submitted  in  December  by  the  engineer  of  tlie  district. 

The  river  empties  into  Caseo  Bay  at  Stookbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stockbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide, 
with  no  obstructions  to  navigation.  From  Westons  Point  np  to  Free- 
port  Landing,  a  distance  of  4,500  feet,  the  depth  diminishes  BO  that 
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for  the  greater  part  of  the  distance  the  bottom  of  the  river  is  ^3J  feet 
out  of  water  at  mean  low  tide.  The  rise  and  fall  of  tides  here  is  9  feet. 
The  project  recommended  in  1881  was  the  dredging  of  a  channel  not 
less  than  60  feet  wide  and  3  feet  deep  at  mean  low  tide  up  to  Freeport, 
and  a  turning  basin  180  feet  wide  at  the  head  of  the  channel.  The 
estimated  cost  of  the  improvement  recommended  was  $13,000. 

No  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the 
improvement  was  submitted  January' 4,  1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide. 

The  estimated  cost  of  the  project  was  $36,000. 

The  following  appropriations  have  been  made: 

Act  of  September  19,  1890 $10,000 

Act  of  July  13,  1892 16,000 

The  appropriation  of  1892  is  for  completing  the  improvement. 

^o  work  had  been  done  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1893.  The  expenditures  had  been  $47.80.  Proposals  for  doing  the 
work  were  opened  October  3,  1892,  and  again  November  16,  1892,  but 
in  each  case  the  prices  were  considered  high  and  all  the  bids  were 
rejected. 

The  expenditures  during  the  year  ending  June  30, 1894,  were  $669.20, 
making  the  total  expenditures  $717. 

Bids  for  doing  all  the  dredging  covered  by  the  existing  project  were 
again  invited,  and  were  opened  September  30,  1893.  A  contract  was 
made  with  Moore  &  Wright,  of  Portland,  Me.,  at  17J  cents  per  cubic 
yard,  the  work  to  be  done  during  the  present  season. 

The  tiver  is  iu  the  collectiou  district  of  Portland  and  Falmouth.  The  nearest 
hght-house  is  on  Halfway  Kock. 

Money  statement 

July  1,  1893,  balance  unexpended $25, 952. 20 

Jane  30,  1894,  amount  expended  during  tiscal  year 669. 20 

July  1,  1894,  balance  unexpended 25,283.00 

July  1,1894,  outstanding  liabilities $300.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 24,000.00  , 

24,300.00 

July  1,  1894,  balance  available 983.00 


Abstract  of  proposals  for  dredging  in  Harraseeket  River,  Maine,  September  SO,  1893. 


No. 


Name  Jiud  atldrosa  of  bidder. 


1 
2 

3 

4 
5 


Angnstus  li.  Martin.  Iioston,  Mafls  ... 

Charles  H.  Soutliei-.  Iloston,  Ma.ss 

Moore  Sc  Wright.  I'orflaiid.  Me 

Hamilton  A:  Sawyer,  Cliebeamie,  -Me    . 
Charles  W.  Antliony.  Fail  Kiver,  Mass 


Contract  made  with  Moore  &,  Wright,  October  24,  1893. 
KNG  94 SS 


Price  per 
cubic  vard 
(150,000  cu- 
bic yards), 
measured 
iu  scow. 


Amount. 


$42,000 
37.500 
2«i,  250 
38,250 
32,850 
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COMMERCIAL   STATISTICS..    • 

No  statement  of  tonnage  could  bo  obtained. 

The  following  letter  was  received  in  reply  to  a  request  for  information  as  to  the 
tragic  of  the  river: 

Frkeport,  Me.,  January  26, 1S94 

Dkar  Sir  :  In  reply  to  yonrs  of  the  23d,  requesting  commorcial  statiatics  pertain'* 
in<;  to  the  Harrnseckct  River  for  the  calendar  year  1893,  I  wish  to  say  that  ttw  bnii- 
uess  fur  tho  past  year  has  been  about  the  same  as  it  has  been  for  the  past  ten  yesn. 
The  Bteumboat  has  made  daily  trips  from  March  1  to  the  last  of  December  and  two 
trips  daily  from  June  20  to  Sej) timber  1.    Wo  can  not  do  anything  to  increase  ear 
business  through  water  transportation.    I  have  over  100,000  paving  stone,  9SL  onfc 
and  ready  to  ship  as  soon  as  the  season  opens.    I  want  to  ship  these  by  water,  lint 
can  not;  shall  have  to  ship  by  rail.    Then  I  have  a  party  who  stands  ready  to  cftftb- 
lish  a  coal  yard  to  the  head  of  navigation,  and  ho  will  do  so  as  soon  as  loaded  TOi' 
sols  can  cunio  up.     Our  coal  consumption  is  increasing  rapidly^  and  no  donbtuoit 
all,  if  not  all,  would  conio  by  water.    There  is  no  reason  why  1  can  not  ship  300,000 
paving,  thousands  of  tons  of  rough  granite  and  building  stock,  and  Arom  1,000,000 
to  2,0(K),000  brick  yearly,  if  vessels  could  come  up  to  the  landiuff.    Yon  wUl  naiiloa 
me  for  so  often  making  the  statement  of  what  wo  are  going  to  ao  after  the  cniniiet 
\H  dredged,  but  to  us  here  in  Freeport  it  means  everything.   I  am  sorry  I  can  nut  give 
yon  further  information  relating  to  business  done  on  the  river,  bnt  as  yon  nndei- 
stand  there  is  nothing  being  done  or  will  be  done  until  the  Goyemment  does  what  it 
can  to  help  us.    I  will  call  on  you  the  iirst  time  I  am  in  the  city,  and  will  be  ploaied* 
to  give  you  any  further  information  I  may  possess. 
I  am,  yours,  very  truly, 

£.  B.  Mallet,  Jb. 

Lieut.  Col.  Peter  C.  IIains. 


A  13. 
IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  commercial  importance  of  Portland  was  recognized  in  the  eady 
(lays  wlicn  Congress  began  a  system  of  internal  improvements  for  the 
country.  The  first  api)ropriations  were  made  for  the  constraction  of  a 
breakwater  on  Stamford  Ledge,  in  Portland  Harbor,  according  to  the 
plan  of  John  Anderson,  of  the  Corps  of  Engineers,  in  183G.  Subseqnmt 
appropriations  ran  the  aggregate  up  to  about  $166,000;  The  break- 
water was  completed  in  1874,  according  to  the  plans  of  Col.  B.  S.  Alex- 
ander, which  plans  had  been  submitted  to  and  approved  by  a  board  of 
engineers,  consisting  of  Col.  U.  Bache,  Lieut.  Ool.  George  Thorn,  and 
Maj.  T.  L.  Casey,  in  1807. 

The  first  regtilar  appropriation  for  deepening  the  waters  of  the  harboc 
was  made  in  1870,  though  by  joint  resolution  of  Congress,  approved" 
June  5, 1808,  the  Chief  of  Engineers  was  authorized  to  exx)end  bo  much 
of  the  unexpended  balance  of  the  appropriation  of  1866  for  the  break- 
water as  he  might  deem  proper  in  excavating  the  middle  ground  near 
said  breakwater  and  in  otherwise  protecting  and  improving  the  chan- 
nel, so  that  the  appropriation  of  180(5  for  the  breakwater,  and  subee- 
(luent  a])propriations  for  improving  Portland  Uarbor,  were  expended  , 
partly  on  the  breakwater  and  i)artly  in  dredging. 

The  first  regular  project  for  dredging  the  harbor  was  submitted  by 
Col.  George  Tliom,  June  30,  1808,  in  which  he  recommended  the  exca-. 
vation  of  a  channel  300  feet  wide  through  the  eonthem  slope  of  the 
middle  ground  to  the  depth  of  20  feet  at  mean  low  tide,  and  the  removal 
of  the  bar  oft'  Grand  Trunk  wharves  to  the  same  depth.  The  project 
was  approved.    The  estimated  cost  was  $28,000. 

The  estimated  cost  of  completing  the  breakwater  at  the  time  this 
report  was  made  was  $50,984,  and  as  892,000  of  the  appropriation  of 
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ISGG  was  at  tbat  time  available,  no  additional  funds  were  needed  over 
Tvhat  had  already  been  appropriated. 

In  1>09  an  extension  of  the  breakwater  190  feet  was  added  to  the 
3>roject,  and  subsequently  a  further  extension  of  200  feet  was  ordered. 

In  1870  the  project  for  the  channel  improvement  was  amended  so  as 
to  provide  for  a  channel  400  feet  wide  instead  of  300,  and  in  1871  it 
was  still  further  added  to  by  making  it  500  feet  wide,  the  extra  cost  of 
these  additions  to  the  project  being  $05,000. 

The  act  of  Congress  of  June  10,  1872,  made  an  appropriation  of 
945,000  for  Portland  Harbor  and  Back  Bay.  The  approved  project  for 
this  latter  improvement  was  estimated  to  cost  $15,000.  The  improve- 
ment contemi)lated  was  the  enlargement,  by  dredging,  of  the  channel 
leading  from  Tukey's  bridge  southwardly  to  the  stone  wharves. 

In  December,  1872,  there  was  added  to  the  project  a  plan  to  dredge 
the  inner  harbor  to  a  depth  of  16  feet  up  to  the  harbor  commissioner's 
lines,  beyond  which  several  wharves  extended.  The  estimated  cost  of 
this  additional  improvement  was  $110,000,  but  it  was  not  designed  to 
expend  it  until  the  outer  ends  of  the  projecting  wharves  had  been 
removed.  By  1876  all  the  work  projected  for  the  improvement  of  the 
harbor  had  been  completed  except  the  dredging  in  the  inner  harbor  in 
front  of  the  harbor  commissioner's  lines  above  Merrill's  Wharf. 

The  total  expenditures  up  to  1876  had  been  $306,908.07,  which  expend- 
itures had  been  of  great  benefit  to  the  commerce  of  the  city. 

No  appropriation  was  made  between  1875  and  1881. 

A  resurvey  of  the  harbor  was  made  in  1880,  which  showed  that  the 
dredged  channels  up  to  that  time  had  not  deteriorated. 

A  new  approi)riation  was  made  in  1881,  and  with  a  view  to  the 
ftirther  improvement  of  the  harbor  a  i)roject  and  estimate  for  the 
removal  of  the  entire  area  of  the  shoal  known  as  the  middle  ground  to 
a  depth  of  21  f(^t,  at  an  estimated  cost  of  $160,000,  was  adopted.  The 
work  on  this  latter  project  was  continued  until  1885,  when  it  was  com- 
pleted. The  total  expenditures  on  the  entire  harbor  up  to  June  30^ 
1885,  were  $427,929.21.  In  1886  the  board  of  tra<Ie  and  other  parties 
interested  asked  for  still  further  improvement  of  the  harbor  to  a  depth 
of  29  feet  at  mean  h)W  tide.  A  project  for  this  improvement,  at  an 
estimated  cost  of  $135,000,  was  approved  in  1886.  In  1890  the  project 
was  extended  to  include  some  dredging  in  the  upper  harbor  to  16  feet, 
at  an  estimated  cost  of  $5,000. 

The  following  appropriations  have  been  made: 

July  4, 1836,  for  breakwater.. $10,000.00 

March  3,  1837,  for  breakwater 25,000.00 

.July  7. 1838,  for  breakwater 26,366.00 

June  23, 1866,  for  extending  breakwater,  but  nnexpeuded  balance  made 
available  for  excavatiii*^  middle  i;round  by  joint  resolution  of  Jnno  5, 

1868 105,111.05 

July  11, 1870,  lor  improving'  harbor 10,000.00 

March  3, 1871,  for  improving  harbor 40,000.00 

.June  10,  1872.  for  improving  Portland  Harbor  an<l  Back  Bay 45,  000. 00 

March  3, 1873.  for  improving  harbor 50,000.00 

June  2ti  1874,  for  improving  harbor 20, 000. 00 

March  3, 1875,  for  improving  harbor 20, 000. 00 

March  3. 1881,  for  improving  hai;bor 20, 000. 00 

Anpnst  2, 1882,  for  improving  harbor 35,000.00 

.July  5. 1884,  for  improving  harbor 30, 000. 00 

August  5.  18^6,  for  improving  harboi" 30,  000.  00 

August  11, 1888,  for  improving  harbor 40,  000.  00 

September  19, 18JK),  for  improving  harbor 40,000.00 

July  13, 1892,  for  completing  improvement 30,  000.  00 

Total 576,477.05 
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The  total  expenditures  up  to  Juue  30, 18^,  vere  $551,336.43. 

Before  the  improvement  of  the  harbor  Avas  begun  the  greatest  depth 
at  mean  low  tide  across  the  bar  between  the  middle  gronnd  and  Stam- 
ford Ledge  was  16  feet,  while  the  depth  on  the  middle  ground  itself 
was  only  from  8  to  10  feet  at  mean  low  tide.  The  deptli  in  the  inner 
harbor  along  the  front  of  the  wharves  was  in  places  no  more  than  4  feet 
The  expenditures  have  resulted  in  removing  the  entire  area  of  the 
middle  ground  up  to  the  harbor  commissioner's  line,  giving  a  wide  and 
commodious  entrance  21)  feet  deep  at  mean  low  tide:  also  in  giving  a 
depth  of  10  feet  at  mean  low  tide  within  the  inner  harbor  along  the 
wharves  and  up  to  the  harbor  commissioner's  lines,  and  a  breakwater 
to  protect  the  anchorage. 

The  expenditures  in  the  fiscal  year  ending  June  30,  1894,  have  been 
8385.22. 

The  total  amount  of  dredging  done  in  the  harbor  up  to  the  end  of 
the  fiscal  year  ending  June  30,  1804,  has  been  about  1,708,051  cubic 
yards.  The  total  amount  of  stone  built  in  the  breakwater  is  aboat 
45,000  tons. 

At  the  date  of  the  last  annual  report  all  the  dredging  contemplated 
by  the  projecft  had  been  completed.  In  February,  1894,  the  project 
was  amended  to  cover  the  widening  of  the  uppei*  end  of  the  29-fbot 
channel,  and  the  opening  of  a  25  foot  channel  to  connect  the  deep  water 
in  the  lower  part  of  the  harbor  with  that  in  the  upper  part. 

The  estimate  of  the  cost  of  the  improvement  was  not  increased,  the 
balance  already  available  being  sufQcient  to  meet  the  cost  of  the  addi- 
tional work.  Bids  for  doing  the  new  work,  amounting  to  about  150,000 
cubic  yards  of  dredging,  were  oi^ened  April  21, 1894,  and  a  contract 
was  made  May  12,  1894,  with  Moore-  &  Wright,  of  Portland,  Me.,  at 
ir/^  cents  per  cubic  yard.  The  work  is  to  be  commenced  by  the  16th 
of  July  next.  ^ 

The  linrbor  is  detVaulcd  hy  Forts  Preble,  Gorf^es,  Scammeli  and^a  battery  at  Port- 
land Ifcad.  There  is  a  light-house  on  the  breakwater  and  one  at  Portland  Head,  3 
miles  distant  from  tlie  city.  The  liarbor  is  in  the  cellection  dlBtrict  of  Portlandand 
Falmouth,  of  which  Portland  is  the  port  of  entry. 

Money  statement. 

July  1, 1^<98,  balance  unexpended $25, 140. fi2 

June  !^),  18iM,  amount  expended  during  fiscal  year 385.22 

July  1,  IJ^JM,  balance  unexpended 24,  755.40 

July  1,  181M,  outstanding  Habilities $200.00 

July  1, 181Uy  amount  coyercd  by  uncompleted  coutracta 23,625.00 

23,8^.00 

July  1,  IWM.  balance  ayailable 930.40 


AhKiravt  of  jirojtosah  for  dredtjing  in  Portland  HarhWf  Mainty  April  Sl^  X894, 


"So. 


Xaiiio  and  uddn-ns  of  bidder. 


1  Ilaiuilton  iS:  Saw  yor.  Clu'lM'njruc,   Mo. 

*J  ('liarl»-s  n.  Soutlier.  HoHton.  Mass  ... 

;{      I. vim  Dn-dyiiiK  Co.,  Lynn.  Mass 

4     yiiunv  \  Wright.  Portland.  Mt- 


150,000  cubic  yards. 


Price  per 
cuble 
yard. 


Amount. 


Cmte. 

27  ;  $JO.MI 

31  4e.iOI 

»1  W,500 

16|.  »,6H 


Contract  made  with  Moore  &  Wright,  May  12,  1894. 
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COMMERCIAL   STATISTICS. 


Receipts  and  shipments. 


Articles. 


Apples 

Bacon,  pork,  and  provisions 

Bricks 

Coal 

Cattle  on  hoof 

Cement  and  lime 

Cotton 

Cooperage 

Fish 

General  merchandise  and  Hour 

Grain  and  hay 

Ice 

Iron,  machinery,  and  castings,  lead,  and  tin. 

Lumber  and  carriage  wood 

Molasses  and  sugars 

Miscellaneous  and  dry  goods 

Oil  and  paints 

Sand,  stone,  clay,  and  whiting 

Salt,  brimstone,  and  rags 

Railroad  ties 

Printing  paper  and  china  clay 


1891. 


Tons. 

107,801 

810 

4,675 

600, 000 

3,185 

14, 915 

2,874 

2,345 

13, 052 

482,  620 

29,936 

6,154 

2,773 

39,162 


20,000 

20,  862 

16, 703 

364 


Total..  1,368,237 


1892. 


Tons. 

5.733 
18,700 

7,350 
600,000 

3,512 
17,165 

3,815 

5,514 

10,000 

377, 417 

91,970 

26,637 

7,650 
65,328 

8,360 
73,227 
26,531 
22.455 

4,766 
685 


1,376,815 


1893^ 


Tons. 

2,662 

18,640 

6,750 

621, 930 

733 

6,001 

6,000 

4,858 

52, 875 

282,205 

111,131 

1,000 

37,462 

74,950 

2,782 

36,494 

86,000 

23,969 

5,635 


101, 728 


1. 432, 805 


Arrivals  in  calendar  year  1893. 

Steamers : 

Coastwise,  drawinpf  12  to  18  feet,  average  1,500  tons *834 

Foreign,  drawing  20  to  26  feet,  average  3,400  tons 37 

For  refuge 57 

Sailing  vessels : 

Foreign,  drawing  10  feet  or  more,  average  500  tons 119 

Coastwise,  drawing  10  feet  or  more,  average  500  tons 3, 581 

Coastwise,  drawing  10  feet,  and  less,  average  100  tons 5, 900 

For  refuge 1, 500 

*  Does  not  include  a  number  of  smaller  steamers  which  ply  from  Portland  to 
points  in  Casco  Bay,  3  to  14  miles  distant. 


A  14. 
IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

The  first  work  done  in  Back  Cove  was  ordered  in  the  river  and  har- 
bor act  of  1872.  The  project  was  for  dredging  a  channel  in  "Back 
Bay  ^' 100  feet  wide  and  8  feet  deep  at  mean  low  tide,  from  Tukeys 
bridge  to  the  ^'  Stone  shed  Wharves."  The  estimated  cost  was  $10, 000. 
The  work  was  completed  in  January,  1874. 

The  act  of  August  5,  1886,  appropriated  $26,250  for  continuing  the 
improvement  of  Back  Cove.  A  survey  was  made  in  1886,  and  a  project 
adopted  having  in  view  the  straightening  and  deepening  of  the  chan- 
nel to  a  depth  of  12  feet  at  mean  low  tide  and  to  a  width  of  300  feet, 
following  the  harbor  commissioner's  lines  along  that  part  of  the  cove 
which  borders  the  city,  a  distance  of  about  5,000  feet,  with  a  turning 
basin  at  the  upper  end.  The  estimated  cost  of  this  project  was  $181,000, 
which,  in  1888,  was  revised  inconsequence  of  a  trifling  modification  in 
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the  location  aud  put  at  $180,000.    This  project  is  now  in  process  of 
execution. 
The  following  api^ropriationa  have  been  made: 

Aot  <>f — 

Juno  10,  1K72.  for  improvciiient  of  PortlaiKl  Harbor  and  Back  Bay $45,000 

August  r>,  1886 26,250 

August  11,  1888 25,000 

Septmiiber  19,  1890 :S,000 

July  13,  1892 20,000 

When  work  under  the  existing  project  was  commenced  the  channel 
had  a  depth  at  low  tide  of  about  8  to  10  feet  for  about  one-half  its 
length;  iu  portions  of  the  remaining  length  the  depth  at  low  tide 
did  not  exceed  1  foot. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  Jane  30, 1803, 
under  the  existing  project,  amounted  to  $70,330.21.  At  that  date  the 
condition  of  the  work  was  as  follows:  The  channel  had  been  extended 
for  a  distance  of  about  1,400  feet  to  a  width  of  160  feet;  aboat  1,40U  feet 
to  a  width  of  205  feet,  and  the  remaining  length  to  a  width  of  IK)  feet, 
with  a  turning  basin,  400  feet  wide,  at  the  upper  end,  all  to  the  depth 
of  1 2  feet  at  mean  low  tide. 

The  exi)onditures  during  the  fiscal  year  ending  June  30, 1894,  were 
$204.02. 

Practically,  there  was  no  work  done  during  the  last  fiscal  year. 

A  contract  was  made  January  II,  1804,  with  Charles  W.  Anthony, 
of  Fall  liiver,  Mass.,  to  continue  the  dredging,  to  the  extent  of  about 
110,000  cubic  yards,  at  14.2  cents  per  cubic  yard,  the  work  to  be  done 
during  the  present  season. 

BiU'k  Covo  is  a  part  of  Portland  Harbor,  and  is  therefore  in  tho  same  collection  dis- 
trict ;  is  defended  by  tbo  8ame  forts,  and  the  same  light-houses  are  near  it  as  are 

given  for  Portland  Harbor. 

Money  statement. 


July  1,  189S,  balance  unexpended 

June  JiO,  l^<i^l,  amount  exi)ended  during  fiscal  year. 


.  $19,019.79 
204.92 


July  1,  18iM,  balance  unexpended 19, 714. 87 

Julyl,  1S04,  outstanding  liabiliticB 1200.00 

July  1,  181M,  amount  covered  by  uncompleted  contracts 1j5,620lOO 

15,820.00 

July  1,  1894.  balance  available 3,894.87 


Amount  (cKtimated)  required  for  completion  of  existing  project 83, 750. 00 

Amount  that  can  beprofitably  expended  in  fiscal  yearendinff  June  30, 1896    50,000.00 
Submitted  in  compliance  with  reriuireuients  of  soctious  2  of  river  and 
harbor  acts  of  18(k3  aud  1867  and  of  sundry  civil  act  of  March  3, 18B8. 


Ahutract  of  propoHah  for  dredging  in  Bach  Core,  Portland  Harbor,  JfoliM,  December  ^mw, 

1893. 


X<>. 


Xaini*  and  address  of  bidder. 


1  Moon*  &.  Wright,  l^ortlniid.  M<* 

2  1 1 similtoii  lie  Sawyer,  ('lu'lMMRiie,  Me 

W  Charlfs  W.  Aiithouy,  Fall  liiver.  ^lass 

4  Aii::iistnH  B.  Martiii,  l^>Htun,  Mass 

5  Charlfrt  II.  Souther,  Iloston,  MasM 

Contract  made  ^vith  Charles  W.  Anthony,  January  11,  1894 


Price  per 
cnliioTud 

(110,000 
cnb.  jrdO 
moMund 

in  MOW. 


AmeuBta 
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COMMKRCIAL   STATISTICS. 


Beceipta  and  shipments. 


Articles. 


Coal 

C  lay  and  sand 

Granite 

Wood 

Railroad  ties . 
Pipe 


Total 


1891. 


Ton*. 
11,586 
15,868 
.    635 


28,089 


1892. 


Tont. 
35,771 
19,025 


125 
560 


1893. 


Tons. 
34,063 
22,653 


3,050 


55,481 


69,765 


Number  of  arrivals  in  calendar  year  1S03, 

Sailing  vessels  drawing — 

About  18  feet,  1,000  to  1,500  tons  each ,  3 

From  12  to  16  feet,  500  to  1,000  tons  each 47 

About  12  feet,  300  to  500  tons  each 25 

About  10  feet,  200  to  500  tons  each 16 

Less  than  10  feet,  less  than  100  tons  each 172 

Total ..263 


A  15. 

IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  first  appropriation  made  for  the  improvement  of  the  Saco  Elver 
was  in  1827,  when  $7,000  was  appropriated  for  the  erection  of  piers, 
placing  beacons  and  buoys,  and  removing  obstructions  at  and  near 
the  entrance  to  the  harbor.  With  the  expenditure  of  these  funds  it 
appears  that  12  i)iers  were  constructed  within  the  river,  the  object  of 
which  was  to  keep  vessels  from  drifting  onto  the  rocks  and  ledges,  and 
2  outside  piers,  which  were  evidently  intxjnded  for  breakwaters.  No 
further  appropriations  were  made  until  18GG,  when  an  appropriation  of 
$40,000  was  made  for  continuing  the  repairs  of  piers  in  the  Saco  River. 

Ill  186G  a  plan  was  proposed  by  Mr.  George  Davidson,  of  the  Coast 
Survey,  for  the  construction  of  2  stone  piers  conducting  the  river  to 
the  sea  in  a  northeasterly  direction^  at  an  estimated  cost  of  $40,000. 
In  the  same  year  Maj.  B.  S.  Alexander,  of  the  Corps  of  Engineers, 
submitted  a  i)lan  for  the  construction  of  a  breakwater  between  the 
2  outside  piers,  2,915  feet  in  length,  12  feet  above  low  tide,  the  outer 
face  to  be  of  cut  granite  and  the  inner  of  rubblestone,  the  estimated 
cost  of  which  was  8192,500.  The  project  of  Maj.  Alexander  was  modi- 
fied at  the  suggestion  of  Col.  George  Thom,  Corps  of  Engineers,  by 
adding  to  it  the  repairing  and  rebuilding  of  the  inside  piers,  the  total 
cost  of  tlie  entire  project  being  estimated  at  $211,701.  The  latter 
projecrt  was  approved  March  28,  18G7,  with  the  condition  that  the  posi- 
tion of  the  breakwater  should  first  be  determined  by  a  board  of  engi- 
neers. Such  a  board,  consisting  of  Maj.  Casey,  Lieut.  Col.  Thom,  and 
Col.  II.  Bache,  approved  the  location  proposed  by  Maj.  Alexander, 
Corps  of  Engineers.  The  estimated  cost  was  subsequently  increased 
to  $270,000,  and  in  18G8  to  $320,000. 

The  project  in  18G8  was  the  construction  of  the  breakwater  at  the 
mouth  of  the  river,  the  removal  of  sunken  rocks,  and  the  rebuilding  of 
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Kome  of  the  most  important  piers  iu  the  river.  The  ooping  or  paving 
of  the  outer  slopes  of  the  breakwater  was  afterwards  dispensed  with, 
and  some  of  the  other  work  was  apparently  done  at  a  lower  cost  than 
tlie  estimates,  so  that  the  entire  project  was  completed  in  1873  at  a 
total  cost  of  8109,275. 

Nothing  more  was  done  from  1873  to  1882.  In  the  latter  year  a 
resurvey  of  the  breakwater  was  ordered  by  act  of  Congress.  Thto 
survey  was  made  in  1883  under  direction  of  Col.  BIunt|  Corps  of  Engi- 
neers, and  an  estimate  submitted  for  extending  the  breakwater  oat  to 
Sharps  Ledge,  raising  and  repairing  the  one  in  existence,  constmeting 
another  of  less  height  on  the  south  side  of  the  entrance,  and  for  dredg- 
ing. The  total  estimated  cost  of  the  improvement  was  $356,000.  The 
resurvey  showed  that  the  breakwater  did  not  prevent  the  accamnlation 
of  sand  on  the  south  side  of  it,  so  that  the  bar  had  again  become  aD 
obstruction. 

In  1884  an  appropriation  of  815,000  was  made  for  improving  break- 
water at  mouth  of  Saeo  Kiver  and  repairs  to  same.  This  was  a  single 
item  in  the  foregoing  estimate,  and  the  improvements  and  repairs  sug- 
gested were  estimated  to  cost  $70,000,  so  that  the  project  for  improve- 
ment at  the  mouth  of  the  river  became  repairing  and  raising  the  exists 
ing  breakwater  to  a  height  of  15  feet  above  mean  low  tide  and  a  width 
of  12  J'eet  on  top. 

The  same  a<;t  of  Congress  that  made  an  appropriation  for  the  break* 
water  ordered  a  x>reliminary  examination  and  survey  of  Saeo  Siver. 
A  rc^port  of  this  survey  was  submitted  October  10, 1885,  and  a  project 
ibr  imjiroving  the  navigation  of  the  river  proper  from  its  month  to  tiie 
towns  of  Saeo  and  Biddeford  was  suggested,  at  an  estimated  cost  of 
$50,000.  This  amount  was  expected  to  give  a  continuous  channel  of  6 
feet  at  mean  low  tide  to  the  head  of  navigation  from  the  bar. 

In  18S(>  two  ap])ropriations  were  made,  one  for  the  river  proper  and 
the  other  for  the  repair  and  completion  of  the  breakwater.  The  same 
was  done  in  1888.  In  1889  the  engineer  recommended  that  the  two 
projects  be  combined  in  one.  The  revised  estimate  of  the  cost  of  the 
two  was  then  put  at  8185,000— $30,000  to  complete  the  breakwater  and 
$155,000  to  give  0  feet  at  mean  low  tide  from  the  sea  to  Biddeford  and 
Saeo,  at  the  head  of  navigation.  This  estimate  included  the  constmc- 
tion  of  a  jetty  on  the  south  side  of  the  mouth  of  the  river.  The  appro- 
priation made  in  1800  was  understood  to  be  for  continning  work  on  the 
combined  project. 

The  following  appropriations  have  been  made: 

Mnrcli  2,  1827,  for  picrH,  buovH^  and  removing  obstrnctious  at   and  near 

«*iitriin<'i» '. $7,000 

Jmio  2:i,  IWMJ,  lor  repairing  jiiers 40^000 

March  2, 1S<)7,  for  improving  river 1..  40,000 

July  2;"),  iXiiH,  for  improving  river 90,000 

Ai»ril  10,  1W>!»,  for  im])roving  river 22,275 

July  11. 1870,  for  im]>roving  river 10,000 

Man'li  :<,  1S71,  for  imi»roving  river 15,000 

,Inne  10,  1872,  for  improving  river 15,000 

.July  5,  1881,  for  breakwater 15^000 

AugUHt  r>,  1886,  for  breakwater •  12,500 

August  o,  188<l,  for  improviug  river 12,500 

AugUHt  11, 1888,  for  breakwater 12,500 

August  1 1, 1888,  for  improving  river 10,000 

Septoui}»er  11»,  181M),  for  improviug  river,  including  breakwater  and  Jetty...  65^000 

.July  i:5, 18H2,  for  improving  river,  including  breakwater 25,000 

Total 321,775 

The  total  expenditures  on  both  river  and  breakwater  np  to  Jane  30, 
1893,  were  S-n>l,Gy7.UU. 
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The  river  before  the  improvement  was  begun  was  obstructed  at  its 
mouth  by  a  bar  on  which  there  was  only  about  2  feet  of  wat^r  at  low 
tide,  though  much  of  the  river  was  deeper,  and  by  ledges  and  bowlders. 
The  swift  currents  also  tended  to  sweep  vessels  on  the  rocks  and  ledges. 

The  expenditures  up  to  June  30, 1893,  have  resulted  in  removing  the 
dangerous  ledges,  constructing  piers  against  which  vessels  could  touch 
without  danger  of  damage,  the  construction  of  a  substantial  break- 
water on  the  north  side  of  the  entrance,  and  the  construction  of  a  jetty, 
to  contract  the  channel  way,  on  the  south  side. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  have 
been  $15,364.53. 

At  the  date  of  the  last  Annual  Eeport  the  construction  of  two  jet- 
ties— one  at  the  head  of  Cow  Island  and  one  just  below  the  island — wa** 
in  progress  under  a  contract  with  John  F.  Hamilton.  The  contract  was 
completed  by  the  latter  part  of  November,  1893.  Eight  hundred  and 
four  fascines  and  17,065  tons  of  stone  were  used  in  the  construction  of 
the  two  jetties. 

Work  under  contract  with  Joseph  H.  Curit  for  extending  the  jetty 
on  the  south  side  of  the  entrance,  which  was  in  progress  at  the  close  of 
the  fiscal  year  1803,  was  completed  August  12, 1893.  Fifteen  thousand 
five  hundred  and  ninety-eight  tons  of  stone  in  all  were  delivered  under 
this  contract,  and  with  its  completion  the  jetty  had  been  built  for  adisr 
tance  of  about  4,500  feet  from  the  shore.  The  effect  has  been  to  obtain 
deeper  water  tlian  was  formerly  found,  though  the  projected  depth  has 
not  yet  been  fully  secured. 

The  jetties  constructed  at  and  near  Cow  Island  were  with  a  view  to 
securing  and  maintaining  a  greater  channel  depth  by  contraction.  The 
object  has  in  a  measure  already  been  accomplished,  but  proposals  were 
opened  June  16,  1894,  for  dredging  about  50,000  cubic  yards  of  mate- 
rial from  the  channels  at  Factory  Island  and  at  and  near  Cow  Island. 

Saco  River  is  iu  tho  coHection  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of 
entry.    The  nearest  light-house  is  Wood  Island. 

Money  statement, 

July  1,  l893,H)alance  unexpended $30,077.71 

June  30,  1894,  amount  exjjended  during  fiscal  year 15,  364. 53 

July  1,  1894,  balance  unexpended 14,  713. 18 

July  1,  1894,  outstanding  liabilities 2,487.47 

July  1,  1894,  balance  available 12,225.71 

{Amount  (estimated)  required  for  completion  of  existing  project 72,500.00 
Amountthatcanbi'prolitably  expended  in  fiscal  year  ending  June  30, 1896    50,000.00 
Submitted  in  coin])liauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Ahnirdct  of  jyruposah  for  dredging  in  Saco  River ^  Maine,  June  10,  1S94. 


No.  Name  and  addrosa  of  bidder. 


I  50,000  rubic  varda. 

I !^ 


Cen  U.      I 

1.  Columbian  Dn'djrin^' Co..  Boston,  Mass 20  $10,000 

2.  Jlobort  Ilaniillou.  Clicbeairm'.  M«-    '              37;  18..t00 

3.  Moon-  vi:  Wriulit.  Portland.  Ml- ,              20  |  10,000 


Projiosal  of  Moore  &  Wright  ace  ej)tcd. 
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Abstract  of  contracts  for  improving  Saco  Hirer ,  Maine,  in  force  during  Jlteul  ftar  eniin§ 

June  30, 1894, 


Ko. 


1. 


Nainn  nnd  address  of  contractor. 


Josepli  F.  Curit,  Clicboagnc,  Me.  *. 


2.  :  Joliii  F.IInmilton.  Tortlaud,  Me.*.. 


Date  of  con- 
tract. 


SutOect  of  contraet. 


Frits. 


m 


July  25, 1802    Exteuflion  of  stone  Jetty  st  month 
}     of  river 

Doc.  17, 1892    Constmction  of  riprap  Jetties  imir  <      i'H 
;     Cow  Island |      {:» 


*  Contract  completed. 


t  Per  ton  for  stone. 


X  ]?or  each  faselne. 


COMMERCIAL   STATISTICS. 

Beceipts  and  shipmentB, 


Articles. 


JlrJcks. 
Coal. 


Oineiit  and  liiue  . 

Iron 

Lumber 

Molding;  Huud 

I'owder  and  anhen 
KooHnc:  gravel . . . 
I'liuspbato 


Total. 


1891. 


Tons. 
6,000 
40,724 
485 

1.IS4 

80 

480 

02 

220 


1882. 


IbiM. 


e,iGO 


300 
072 
120 
250 


im. 


Tons. 


40 


272 

ioi 


'I 


49,765  I      47,108 


S9;7« 


A  l6. 
IMPKOVEMENT  OF  HARBOR  AT  YORK,  MAINE. 

York  Harbor  is  located  at  the  luoiith  of  York  River,  a  small  stream 
that  empties  into  the  Athiiitic  Ocean  about  10  miles  east  of  Portsmoatb. 
N.  IT. 

A  survey  w  as  made  iu  1884,  and  a  report  thereon  submitted  in  ¥eH>- 
ruary,  188.>,  in  whitrh  a  project  of  improvement  was  suggested.  This 
project  had  for  its  object  (1)  the  removal  by  dredging  of  part  of  the 
spit  off  the  southwest  point  of  {Stage  Neck;  (2)  the  removal  by  dredg- 
ing of  part  of  a  sand  shoal  off  Bragdons  Island,  nnd  (3)  the  removal 
of  the  upper  shoal  just  north  of  Bragdons  Island.  The  object  of  the 
improvement  was  to  widen  and  straighten  the  channel,  which  was  very 
crooked  and  difficult  to  navigate,  and  give  a  navigable  channel  of  10 
feet  at  mean  low  tide.    The  estimated  cost  of  the  project  was  $25,000. 

The  ])roject  was  approved  in  1880,  after  the  lirst  appropriation  for 
the  work  was  made,  and  its  execution  was  entered  upon. 

In  1887  it  was  found  that  the  x)rices  on  which  the  estimate  was  based 
were  too  low,  so  the  estimate  was  revised  and  increased  to  930,000. 

►Subsequently  it  Mas  found  that  part  of  the  spit  off  Stage  Neck  was 
ledge  instead  of  loose  rock  and  gravel,  and  iu  1888  the  estimate  was 
again  revised  and  made  >«44,()00. 

The  following  appropriations  have  been  made: 

Au*;u»t  5,  l?<8r> $L%000 

August  11,  1^<^S IOlOOO 

,Sei)toiubcr  19,  18ii() 10,000 

.July  13,  1892,  for  complotiii«:f  iuiproveiiiciit 9,000 
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The  total  expenditures  up  to  June  30,  1893,  have  been  $35,023.94. 

With  these  expenditures  the  following  work  has  been  accomplished: 
Part  of  the  shoal  at  the  entrance  to  the  harbor  has  been  removed  by 
dredging  and  rock  excavation  to  a  depth  of  10  feet  at  mean  low  tide, 
thereby  increasing  the  width  of  the  channel  at  the  narrowest  point 
from  90  feet  to  about  150  feet.  A  part  of  the  shoal  in  the  upper  part 
of  the  harbor  lias  also  been  removed  by  dredging  to  the  same  depth, 
increasing  the  width  of  the  10-foot  channel  at  that  point  about  106 
feet. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  were 
$8,976.06,  exhausting  the  funds. 

Under  the  contract  with  Augustus  B.  Martin,  referred  to  in  the  last 
Annual  Report,  dredging  operations  were  commenced  June  29  and  con- 
tinued until  July  20,  1893,  when  the  contract  was  completed.  Five 
thousand  eight  hundred  and  seventy-eight  cubic  yards  of  material  were 
dredged  at  the  entrance,  and  12,143  cubic  yards  in  the  harbor  basin. 

The  appropriation  of  1892,  which  was  for  completing  the  improve- 
ment, having  been  expended,  the  project  is  regarded  as  completed. 

The  improvement  is  iu  the  collection  district  of  York.     The  nearest  light-house  is 
Capo  Neddick,  3  miles  distant. 

Money  statement, 

Jnly  1,  1893,  balance  imexpoudetl $8, 976. 06 

Jnne  20,  1894,  amount  expencfed  durinj^  liscal  year 8,976.06 


comm?:rcial  statistics. 


Receipts  and  shipments. 


Articles. 


1891. 


Ai>ple« 

Bricks 

Coal 

Farm  prwluce 

liRb  and  uystors 

Grain 

(reneral  nicrcbandiHO 

Hay,  \roo«l,  and  potatoes. 

Lime  and  cement 

LumlMT 


Tons. 


3,500 
400 
100 
100 
500 
500 

1,100 
150 


Total. 


6,350 


1892. 


Ton». 

90 

1,800 

600 

00 


650 
1,50!0 


600 


5,330 


1893. 


Tom. 

100 
5,500 
1.500 

150 

175 
1,000 
1,050 
1,800 

350 
10.000 


21,625 


Xumher  of  vessels  arriving  in  calendar  year,  1803. 

Sailing  vessels — 

I>rawing  9  feet 75 

For  refuge  only 50 


A   17. 
raPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

The  Bellamy  River  to  the  head  of  navigation  is  a  tidal  branch  of 
Great  Bay,  which  empties  into  the  Piscataqua  lliver  at  Dover  Point, 
4  miles  above  the  bridge  at  Portsmouth,  N.  H.    At  low  water  the  chan- 
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iiel  of  the  river  is  too  shoal  for  auy  navigation,  except  for  a  short  dis- 
taiK^e  from  its  mouth.  The  distance  over  which  improvementa  are  pro- 
jected is  about  2i  miles. 

A  survey  was  niade  of  the  Bellamy  Eiver  in  1887  and  a  project  of 
im])rovement  suggested,  at  an  estimated  cost  of  $28,000,  which  was 
increased  in  1891  to  $;i5,000.  The  project  is  to  secure  a  channel  oOftet 
wide  and  5  feet  deep  at  mean  low  tide  from  the  month  of  the  river  up 
to  Sawyer's  Mill  at  Dover.  The  rise  and  fall  of  the  tide  being  about  7 
feet,  a  high- water  navigation  of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888  and  its  execution  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

August  11, 1888 HO^OOO 

SeptcMiibcr  19,1890 1^000 

July  13,1892 7,500 

The  exi)enditures  up  to  the  close  of  the  fiscal  year  ending  June 30, 
180;5,  have  been  $10,081.01.  These  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  above 
Eobert's  brickyard,  50  feet  wide  and  5  feet  deep  at  low  tide.  In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

There  were  no  expenditures  during  the  fiscal  year  ending  Jane  90| 
1S04,  and  there  were  no  operations. 

Proposals  for  dredging  wereopened  November  10, 1892, but, the prieee 
being  high,  all  bids  were  rejected.    The  work  will  be  readvertiaed. 

There  is  no  trade  on  the  river  at  present  beyond  the  brickyard,  near 
which  the  iirst  dredging  was  begun,  but  it  is  thought  that  the  improve- 
ment of  the  river  in  the  upper  part  will  develop  the  manufacture  of 
bricks,  an  extra  good  <iuality  of  which,  it  is  reported,  can  be  made  here; 
and  it  will  also  enable  coal  and  other  mill  supplies  to  be  shipped  to  Saw- 
yer's Mill  and  the  western  part  of  Dover  at  a  less  cost  than  at  present 

Money  statement 

July  1, 1803,  balance  nncxpcuded $7,818.98 

July  1, 1S94,  baIaiic(Minexpeii(l('d 7,818.30 

{Amount  (estimated)  reqnired  for  completion  of  existing  project 7, 500.00 
Anidunt  that  can  bei)rotitably  expended  in  tiacalycar  ending  Jane  30, 1^6      7, 600. 00 
Submitted  in  (;um])1ianco  with  reouirements  of  sections  *2  of  river  and 
harbor  acts  of  18CG  and  1867  and  of  sundry  civil  act  of  March  3, 19&S, 


A  i8. 

IMPROVEMENT  OF  COCIIECO  KIVER,  NEW  HAMPSHIBE. 

The  Coc'iieco  Kiver  is  a  branch  of  thePiscataqua,  which  empties  into 
the  sea  at  rortsniouth,  N.  II.  Dover  is  the  head  of  navigatioii,  and 
here  the  mean  rise  and  fall  of  tides  is  abont  7  feet. 

From  Dover  to  the  Lower  Narrows,  a  distance  of  about  14  miles,  the 
river  was  much  obstructed  by  bowlders,  ledpfes,  and  shoals,  the  depth  of 
water  bein^  only  from  (>  inches  to  2  feet  at  mean  low  tide.  Appropria- 
tions amounting  to  81(),0()0  were  made  as  early  as  1836  and  1837  "for 
deepening  the  channel  of  the  Coeheco  branch  of  the  Piscataqua,  lead- 
ing into  Dover  Harbor,"  but  the  records  do  not  show  what  work 
accomplished. 
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The  first  regular  project  for  the  improvement  of  the  river  was  based 
on  an  examination  made  in  1870,  and  consisted  in  making  a  channel 
not  less  than  40  feet  wide  and  4  feet  deep  at  mean  low  tide  from  the 
lower  narrows  up  to  Collins  Wharf,  at  the  head  of  the  upper  narrows. 
The  estimated  cost  of  the  project  was  $45,000. 

Subse(iuently  more  accurate  and  extended  surveys  having  shown  the 
practicability  of  extending  the  improvement  up  to  Packets  Landing 
and  thence  to  make  a  channel  2  feet  deep  at  low  tide,  corresponding  t» 
9  feet  at  high  tide,  and  a  width  of  30  feet,  up  to  the  bridge  at  the  head 
of  navigation,  the  estimate  was  increased,  to  suit  the  latter  project,  to 
$85,000.  This  sum  was  appropriated  between  1871  and  1878,  and  by 
1879  all  the  improvements  at  that  time  contemplated  were  completed. 

These  improvements  opened  up  a  large  commerce,  employing  large 
vessels  where  formerly  flatboats  had  been  used.  Owing  to  the  abrupt 
tnrus,  however,  in  the  channel  at  the  Lower  Narrows  these  vessels  had 
difficulty  in  passing  that  i)lace.  The  larger  vessels  that  came  into  use 
required  a  wider  and  deeper  channel. 

A  new  project  was  therefore  adopted  providing  for  making  a  cut-off 
channel  through  Alleys  Point,  with  straight  connecting  channels  above 
and  below,  and  widening  to  60  feet  and  deepening  to  5  feet  the  existing 
channels  through  Trick eys  and  Clements  Point  shoals;  $28,000  were 
appropriated  and  expended  in  making  the  "  cut-otf  "  through  Alleys 
Point.  The  other  work  of  blasting  and  removing  rock  and  dredging 
in  the  upper  portions  of  the  river  was  estimated  to  cost  $47,000  more. 
This  second  project  was  completed  in  1888. 

The  act  of  August  11, 1888,  ordered  another  survey  to  be  made  of  the 
river.  The  report  of  this  survey  is  dated  December  14,  1889.  The 
large  increase  in  trade  seemed  to  justify  still  further  improvement  of 
the  river,  and  accordingly  a  new  project  was  submitted,  suggesting  an 
improvement  that  looks  to  obtaining  a  channel  depth  of  7  feet,  increas- 
ing to  7i  feet  in  rock,  the  channel  to  have  a  minimum  width  of  50  feet 
where  contined  in  rock,  increasing  to  60  and  75  feet  where  the  material 
is  less  expensive  to  remove.  This  last  project  is  estimated  to  cost 
$175,000. 

The  following  appropriations  have  been  made  for  the  improvement  of 
this  river: 

Julv  4,1836 $5,000     August  2, 1882 $28,000 

March  3,1837 5,000     July5,1884 28,000 

March  3,1871 10,000     August  5,  1886 10,000 

.luiie  10,1872 10,000     August  11, 1888 9,000 

March  3,1873 10,000     September  19, 1890 25,000 

.June  23,  1874 10,000     July  13,1892 15,000 

March  3, 1875 25,000                                                          .       

August  14,1876 14,000               Total 210,000 

Juno   18,1878 6,000 

The  total  expenditures  on  the  improvement  of  the  river  up  to  June 
30,  1S93,  have  been  $194,434.  These  expenditures  have  resulted  in 
^ivin^  a  channel  through  the  rocky  bed  of  the  river  5  feet  deep  and  40 
feet  wide  in  the  narrowest  parts,  where  before  the  depth  was  only 
from  (» inches  to  2  feet. 

The  upper  end  of  the  channel  at  Dover  has  been  deepened  to  7  feet 
at  mean  low  tide  for  a  length  of  1,200  feet,  with  widths  varying  from 
1(K)  to  140  feet.  Portions  of  the  channel  above  and  below  Clements 
AVharf,  of  a  total  length  of  600  feet,  have  also  been  dredged  to  the  same 
depth. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  have 
been  8584.08. 
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A  coDtnict  was  made  March  20, 1804,  with  Rogers  &  Fitzpatrick,of 
Plattsburg,  K.  Y.,  for  the  excavation  of  abont  2,000  cable  yards  of 
ledge  in  the  Upi>er  Narrows  at  $6.44  per  cable  yard.  The  contractor 
began  work  early  in  May,  1804,  and  by  the  close  of  the  year  had  mada 
considerable  progress. 

The  improvements  in  the  navigation  of  the  Gocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of 
coal  alone  it  is  reported  that  not  less  than  35,000  tons  are  supplied 
annually  at  a  saving  of  50  cents  j)ev  ton,  which  could  not  have  beeu 
done  had  no  improvement  been  made. 

Money  statement, 

July  1, 1893,  balance  nnoxpcnded $1S^66B.OO 

Jnue  30, 1894,  amouut  expoudcd  during  fiscal  year 584. tt 

July  1, 1894,  balance  unexpended 14)961.9 

July  1,1894,  outstanding  liabilities $300.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 12, 880. 00 

— -^ 13,1«.00 

July  1,1891,  balance  available 1,80L3S 

I  Amount  (estimated)  reqnired  for  completion  of  oxi8tiii|^  projoot lS6^00d.OD 

;  Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  Jnue  SO,  1896    00,008.01 
)  Submitted  in  compliance  with  requirements  of  sectiomi  2  of  river  and 
haibor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3»  1888. 


Abstract  of  propot'iU  for  removal  of  ledge  in  Cocluo3  RiveTf  New  Hamptkirej  jtfiarakl» 


No. 


1 

•> 


Namo  luid  nddresH  of  bidder. 


Clioiiud  II.  Souther,  BoHton.Mnan 

Tlioin.'iH  Svinonds.  Slnmrhostcr,  Mn^s 

Tnwiis«>n((  A:.  Johnston,  Soinors  Point.  N.J, 
liogoFH  Ac  Fitzpatrick,  I'lattsburjr,  N.  Y  — 


Contract  madt;  ^viili  Hojj;its  &  Fitzpatrick,  March  20,  1894. 


COMMKKCIAI.   STATISTICP. 
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Vessels  arriving  in  calendar  year  1S93, 

Sailiug  vessels,  coastwise— 400  to  500  tons  each 35 

Less  than  400  tons  each 68 

Steam  tugs 3 

Barges I 

A  ig. 

IIARBOR  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

At  tlie  instance  of  members  of  the  Marino  Society,  and  the  Board  of 
Trade,  and  other  citizens  of  Portsmouth,  a  survey  of  this  harbor  was 
made  in  1882  by  CoL  George  Thom,  Corps  of  Engineers.  The  improve- 
ment desired  at  that  time  was  to  have  the  channel  of  entrance  opened 
to  a  depth  of  9  feet  nt  mean  low  tide  for  a  width  of  100  feet  and  to 
have  th«  mner  basin  enlarged  to  a  width  of  300  feet  for  a  length  of 
about  700  feet  and  the  dredged  channel  and  basin  protected  by  a 
rubblestone  breakwater.    The  estimated  cost  of  the  project  was  $33,000. 

The  act  of  Congress  of  July  5,  1884,  directed  a  preliminary  exami- 
Bation  and  survey  to  be  made  with  a  view  to  its  improvement  as  a 
harbor  of  refuge.  This  examination  was  made  in  the  latter  part  of  the 
year  1884,  and  an  enlarged  project  submitted  for  the  improvement,  the 
estimated  cost  of  which  was  $150,000.  The  former  project  wai3  not 
regarded  by  the  district  engineer  as  sufficient  to  accomplish  satisfactory 
results,  and  the  latter  he  regarded  as  too  costly  to  justify  the  Govern- 
ment in  undertaking  it.  Tlie  former  project,  however,  was  adopted  in 
1880,  and  its  execution  entered  upon. 

In  1887  the  engineer  recommended  that  the  project  be  enlarged,  as 
the  old  project  did  not  seem  to  meet  the  needs  of  those  interested.  A 
new  project  was  therefore  suggested,  providing  for  the  construction  of 
two  breakwaters,  one  on  the  north  side  and  the  other  on  the  south  side 
of  the  entrance,  and  the  dredging  of  an  anchorage  behind  them  of 
about  41)  acres  to  a  deptli  of  12  feet  at  mean  low  tide.  The  estimated 
cost  of  the  enlarged  project  was  $235,000. 

The  act  of  1888  made  an  appropriation  of  $20,000  for  the  work  on 
the  enlarged  i)hin.  Before  the  improvement  was  undertaken  the  deptli 
of  water  in  the  harbor  was  only  about  0  feet  at  low  tide,  and  the 
anchorage  was  small  in  area  and  exposed  to  the  full  force  of  the  sea, 
which  is  heavy  when  the  winds  are  strong  from  the  northeast.  The 
object  of  the  improvement  is  to  form  a  harbor  of  refuge  for  small 
coasters  and  other  vessels  that  get  caught  outside  and  are  unable  to 
get  into  the  liarbor  of  Portsmouth  on  account  of  the  strong  ebb  tide 
which  sets  out  to  sen.  It  is  said  that  a  number  of  wrecks  have  occurred 
Ts-hich  need  not  have  happened  if  such  a  harbor  had  been  in  existence. 

The  following  appropriations  have  been  made: 

Anjrtist  5,  1886 $10, 000 

August  11,  1888 20,000 

September  1 9,  1890 40, 000 

.Tnly  13,  1892 30,000 

The  total  ex])enditures  up  to  June  30,  1893,  were  $45,490.86.  The 
results  accomplished  up  to  that  date  were  the  dredging  of  a  part  of  the 
area  intended  for  anchorage  ground  under  the  new  project  and  the 
partial  construction  of  the  breakwater  on  the  south  side  of  the  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1894,  have 
been  $44,018.92. 

At  the  date  of  the  last  annual  report  work  was  in  progress  under 
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two  contracts — one  with  Cleorge  Willett  Andrews  for  raising  and  widen- 
ing the  breakwater  on  the  south  side  of  the  entrance,  and  the  other 
with  Moore  &  Wright  for  dredging. 

The  constraction  of  the  breakwater  was  completed  the  last  of  Octo- 
ber, 1893.  The  total  quantity  of  stone  delivered  under  the  contract 
was  14,002  tons. 

Tlie  dredging,  under  contract  with  Moore  &  Wright,  coirtinued  nntil 
January  0, 1 894,  when  145,137  cubic  yards  of  material  had  been  removed. 
Under  this  contract  the  channel  or  anchorage  was  widened  200  feet,  to 
the  depth  of  12  feet  at  mean  low  tide. 

March  19, 1894,  a  contract  was  made  with  William  S.  White,  of  Bock- 
land,  Me.,  for  the  construction  of  the  breakwater  on  the  north  side  of 
the  entrance.  The  work  was  commenced  on  the  15th  of  May,  and  was 
in  piogress  at  the  close  of  the  year. 

There  is  no  commerce,  properly  considered  as  such,  in  Little  Harbor. 
The  work  is  intended  as  a  harbor  of  refuge,  and  will  doubtless  be  used 
only  in  case  of  necessity  by  small  coasters  which  can  not  reach  Porto- 
mouth  Harbor  in  northeasterly  storms. 

Money  statement 

July  1, 1803,  balance  unexpended |64, 600. 14 

June  30, 1891,  amount  expended  during  liscal  year 44, 018^  82 

July  1,  1894,  balanre  unexpended 10,490.88 

July  1,1894,  outstanding  liabilitieH $300.00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 10, 000. 00 

10,800.00 

July  1. 1891,  balance  available 190.23 

r  Amount  (estimated)  required  for  completion  of  existing  project 135,000.00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1896    25, 000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposaU  for  construction    of  stone   hreakwaier   at  Little  Harbor,  JV4 

Hampshirvj  March  5,  1894, 


Ko. 


>«ame  aud  ad<lrc88  of  bidder 


TowDMjnd  &.  JoliiiHtou,  Somors  Point,  N.  J 

12     J{(N-kport  Granito ('oinimny.  Ko<*kiK)rt,  Moss. . . 

3  I  (i<M>rji«  Willett  AndrewB,  Biddeford,  Me 

4  I  Jost'pli  II.  Wliito,  Boston,  MaHs 

5  ;  Hnniilton  A-  Doven,  Portland  Me 

6  William  S.  White,  Rockland,  Me 


Beacon 


.7l'T2R«»»™>.b.2k;«tir. 


per  ton. 


$1.08 
3.C4 
2.88 
3.34 
3.75 
1.96 


price  i»er 
ton. 

6,270  tons; 
price  per 
ton. 

AmooBt. 

$1.08 
8.50 
2.88 
8.84 
4.00 

i.oe 

$1.86 
1.80 
2.00 
1.88 
2.20 
LOi 

$18. 287. » 
U,4Uw84 

is.nL» 

15^884.88 
18. 8181  If 

C(»ntract  made  with  William  S.  White,  March  10,  1894, 


A  bit  tract  of  contracts  for  improving  Little  H  arbor  j  Xcw  HampMrt,  in  force  dmrin§  ikM 

fiscal  year  ending  June  3(ty  1894. 


Ko.      Name  and  address  of  contraetor. 


Dato  of  eon- 
tract. 


Snbjert  of  oontracit. 


*1      (leuruo   Willett    Andrews.    Hidde-     July  12, 1«):I     ItaiHinu  iiii<l  widening  brrakwater 
ford.  Me.  *  at  Vnmt  Pcdnt. 

'*2     M(M)ro  \-  Wri;^lit,  Portland.  Me Y\\\.  'Jl,  I{i93     Dred^ini;  eliannel to  12 feetatneui 

low  ti«h". 
3     William  S.  White.  Koekland.  Me...    Mar.  10. 1894     (.■ouHtriiction  of  breakwater  at  Jer- 

rv'8  Point. 


Plrioe. 


f$l.ll 
tL88 


Contract  completed. 


t  Per  ton  for  stono. 


*  Per  cubic  yard  la  msow. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 


BEPORT  OF  LIFAJT.  COL,  S.  M.  MA'XSFIELD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE   WORKS. 


IMPROVEMENTS. 


1.  Newhiiryport  Harl>or,Ma88achu8ett8. 

2.  Merriinac  River,  Massachusetts. 

3.  Powow  Kiver,  Massachusetts. 

4.  Ipswicli  Hiver,  Massachusetts. 

5.  Essex  Hiver,  Massachusetts. 

6.  Harbor  of  refugti,   Sandy  Bay,  Cape 

Anu,  Massachusetts. 

7.  Gloucester  Harbor,  Massachusetts. 

8.  Manchester  Harbor,  Massachusetts. 

9.  Salem  Harbor,  Massachusetts. 

10.  Lynn  Harbor,  Massachusetts. 

11.  Winthrop  Harbor,  Massachusetts. 

12.  Mystic  and  Maldeu  rivers,  Massachu- 

setts. 


13.  Boston  Hiirbor,  Massachusetts. 

14.  Weymouth  River,  Massachusetts. 

15.  Hingham  Harbor,  Massachusetts. 

16.  Scituate  Harbor,  Massachusetts. 

17.  Plymouth  Harbor,  Massachusetts. 

18.  Kingston  Harbor,  Massachusetts. 

19.  WellHeot  Harbor,  Massachusetts. 

20.  Provincetown'Harbor, Massachusetts. 

21.  Chatham  Harbor, Massachusetts. 

22.  Removing    suuken  vessels    or  craft 

obstructing  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Boston,  Matts.,  July  5,  1894. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  river  aiid  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30,  1S94. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 


Lieut.  Col.  of  Engineers. 


B  I. 

improvement  of  harbor  at  NEVVBURYPORT.  MASSACHUSETTS. 

Newburyport  is  situated  on  the  south  bank  2h  miles,  approximately, 
from  the  mouth  of  the  Merrimac  Kiver.  The  river  empties  into  the 
Atlantic  Ocean  midway  between  Cape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river,  between  Plum  Island  and  Salisbury  Point,  is 
1,(KM)  feet  wide  and  ^^  feet  deej)  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  ])revious  to  the  improvement,  a  channel,  variable  in 
jK)sition  and  depth,  was  maintained  by  the  current  of  the  river, 
increased  by  the  tidal  prism  in  a  large  interior  basin,  due  to  a  range  of 
tid  iS  equaling  8J  feet. 
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For  1,000  feet  ontwani  from  the  gorge  toward  the  crest  of  the  bar  the 
current  was  able  to  niaiiitaiii  a  channel  of  navigable  width  and  18 feet 
deep  at  mean  low  water,  and  for  a  farther  distance  of  1^500  feet  a  chan- 
nel 12  feet  deep.  From  tlie  18-foot  contour  line  on  the  inside  to  the 
same  on  the  outside  the  distance  was  4,000  feet,  and  between  the  IS- 
foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  ftefe«t 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bars 
channel  i,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,flO 
that  vesi^els  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the 
tide  with  as  great  draft  as  can  reach  !N'ewburyport  by  the  river  ath|gh 
tide. 

The  project  submitted  September  16,  1880.  prox>osed  two  couvergiug 
rubblcstone  jetties,  their  outer  ends  parallel  for  1,000  feet  and  aSoBt 
tlie  same  distance  a])art,  and  the  protection  of  the  beach  in  tlMff 
vicinity.  This  was  modified  in  1882  so  as  to  provide  for  the  partU 
closing  of  Plum  Island  Basin  with  a  timber  dike  about  800  fleet  long 
and  5^  feet  above  mean  low  water. 

Thedirection  of  the  south  Jetty  and  the  character  of  the  ishoreppotw- 
tion  was  modified  in  1883.  Tlie  north  jetty,  from  Salisbury  Beadif  to 
to  be  4,000  feet  h)ng,  approximately,  and  the  south  jetty,  ftom  HiB* 
Island,  is  to  be  2,400  feet,  approximately. 

Both  are  15  feet  wide  <m  top,  which  is  in  a  plane  12  feet  above 
h)W  water.    The  two  jetties  have  slo^ws  of  1  on  2  on  the  sea  side 
of  1  on  1  on  the  harbor  side.  - 

A  map  showing  the  location  of  the  jetties  is  published  in  the  AnWlfft' 
Report  of  the  Chief  of  Engineers  for  1885.  Their  form  and  dimen»w»* 
are  shown  in  the  report  for  1881 .  The  location  and  details  of  conBttHf^ 
tion  of  the  dike  are  given  in  the  report  for  1883.  The  estimated  cost t^ 
the  improvement  was  $375,000. 

The  total  appropriations  to  date  are  $277,500. 

The  amount  ex])ended  to  June  30, 1893,  was  $251,841.87.  ^^ 

On  tlune  30,  181)3,  the  condition  of  the  improvement  was  as  folhyv^ 
The  north  jetty  was  2,510  feet  long,  fully  completed,  and  partly  coi^' 
pleted  for  an  additional  length  of  165  feet;  the  south  jetty  wasofli^ 
pleted  for  1,077  feet,  and  ])artly  completed  for  an  additional  distancBJBSS 
223  feet,  and  its  shore  end  was  strengthened  by  a  sand  catch;  the 
was  completed  so  far  as  was  prudent  for  its  safety;  it  was  817 
h)ng,  5i  feet  high  abovci  mean  low  water,  except  that  near  its  centtf 
weir  had  been  left,  150  feet  long,  its  sill  2  feet  above  mean  low  watarr 

Operations  were  in  progress  under  a  contract  with  Mr.  George ^j^ 
lett  Andrews,  of  Biddeford,  Me.,  to  deposit  in  the  north  jetty  I^IP^ 
tons  of  rubbh^stone ;  work  umler  this  contract  was  continued  during "*^ 
year,  a  total  of  14,444  tons  of  stone  being  deposited  to  the  date  oil 
report. 

On  June  30, 1894,  the  north  jetty  is  2,705  feet  long,  fully  completed 
the  south  jetty  and  dike  are  in  the  same  condition  as  on  Jane  30|i 

The  annual  survey  of  the  bar  was  made  early  in  June,  1894,  andli^ 
comjiarison  with  the  survey  of  1803,  it  is  found  that  the  cbanud 
the  bar  at  its  outer  end  has  swung  still  farther  to  the  southward; 
depth  on  the  bar  and  the  <mtside  contours  have  not  altered;  and 
inside  the  bar  the  channel  has  steadily  improved. 

To  complete  the  imi)rovement  an  appropriation  of  $97,600  will 
required,  all  of  whi<'h  could  be  expended  to  advantage  during  the  Hi--^ 
year  ending  June  30,  1890,  in  the  extension  of  both  jetties  to  their  fldP 
projected  lengths. 
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The  advantages  to  bo  derived  from  the  completion  of  the  project  are 
tbo  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refage  on  the  inside  of  Salisbury  Beach  and  giving 
easy  access  at  high  tide  to  the  wharves  at  Kewboryport  for  vessels 
drawing  17  feet,  approximately. 

This  work  is  located  in  tbo  coUection  district  of  Newbnryport^  Mass.,  of  whicji 
New  bury  port  is  the  port  of  entry.  The  nearest  light-house  is  on  Plam  Island,  at 
the  entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  have  bee& 
furnished  by  the  coUector  of  customs  for  ^ewburyport,  Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 

Act  of— 

Jnnol4,1880 ^ $50,000 

March  3, 1881 40,000 

Anffn8t2, 1882 40,000 

July  5, 1884 40,000 

August  5, 1886 87,600 

AiiKUst  11, 1888 25,000 

September  19, 1890 25,000 

Jnly  13,1892 20,000 

Total 277,500 

Money  statement 

Jnly  1, 1893,  balance  unexpended ,.  $25^058.13 

June  30, 1894,  amount  ex})ended  during  fiscal  year 17,881.97 

July  1,1894,  balance  unexpended 7,776.16 

July  1, 1894,  outstanding  liabilities 0,716.07 

July  1, 1894,  balance  available 1,060.03 

,  Amount  (estimated)  required  for  completion  of  existing;  project 97, 500. 00 

•  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1896    97, 500. 00 
,  Submitted  in  compliance  with  rcqairements  of  8ectton9  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


x^utttmiv  \'M,  iv;t«7i 

ttllJ    ^tfXlUV.  bV^ 

IL     XU«7m,    <p«^\j 

rs.t/v,    XCN 

7U,    «p«7 

1.C7.VX  ,     J 

LOiTS, 

^m 

Shipping. 

1802. 

1883. 

1804. 

£ii1ram-es: 

Foroipn 

No. 
3 

T&n8. 

387 

No. 
2 

Tons, 
140 

Ko,     Ibiui. 

7              889 

DonicAtic 

CIt.'arum'e«: 

Foreign 

4 

16 

485 
4,085 

13       2,362 
1          390 

1 

13 

DoHM^if^in .      ._.. 

1 
< 

Imported. 

1          1892. 

1 
1 

1893. 

1804. 

I 

1 

Coal 

1 

'         Tons. 

56.1 

Tbns. 

!        Ton$. 

>                 1.554 

I^ntnlM»r 

'34.200 

1 98, 600 

115 

LntliH 

Misccliuueoas    -  - 

•*■■*******    •••• 

*  Feet. 

t  lum 

imber. 

• 

Alarj^ro  qn.'intity  of  coal  is  annually  landed  at  this  port  from  coastwise  vessels,  the 
arrivnN  and  clearances  of  which  are  not  recorded,  and  statistics  can  not  be  ^iveii. 
Vessels  drawing  from  10  to  14  feet  frequent  the  harbor. 
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B  2. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  inoutli  of  the  Merriinac  liiver  is  15  miles  northwest  from  Cape 
Aim,  JMassachufietts.  Tide  water  extends  up  it  a  dlstAiice  of  19 
inih»s,  or  to  the  foot  of  the  "Upper  Falls,"  li  miles  above  Haverhill, 
j\Inss. 

S('veu  in(;or})orate(l  cities  and  the  largest  mills  in  New  England  ara 
diriMtly  interested  in  this  improvement. 

Before  improvement  the  channel  wa^s  narrow  and  crooked,  aud  inach 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth. 
'J  he  sea  bar  at  the  m<mtli  of  the  river  has  been  improved  uuder  specific 
{\l)propriations  for  the  improvenient  of  Newburyport  Ilarbor,  while 
many  sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar 
have  b(»en  n^moved  by  general  appropriations  for  the  improvement  of 
the  river. 

The  object  of  the  improvement  is  to  widen,  straighten,  and  deepen 
the  natural  (channel  of  the  river  from  the  bar  to  the  head  of  tide  water. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  HaverhOl 
bridge,  4  feet. 

]^o  plan  of  the  river  above  Newburyport  has  been  pabliahed  in  the 
reports  of  the  Chief  of  Engineers. 

The  ])r()iect  originally  adoi)ted  in  1870  proposed  to  remove  obstmo- 
tiousliom  the  Upper  and  Lower  Mitchells  Falls,  and  to  remove  the 
Clangway  Rock  and  the  *' Boilers"  in  Xewburyport  Harbor. 

The  cost  was  estimated  to  be  809,02/5. 

The  project  was  moditied  in  1874  so  as  to  include  the  removal  of 
rocks  in  and  near  the  draw  of  the  bridge  at  Deer  Island,  2  miles  above 
!Newburyport,  and  at  Ivocks  bridge,  and  at  Little  Curriers  Shoal,  EaH 
IlaviM'liill,  so  that  the  channel  should  have  the  following  depths  at 
oniiuary  hi^h- water  stages  of  the  river:  From  the  mouth  to  Deer 
Islaiul  l)ri<lge,  ">  miles,  lOi  feet;  thence  to  Haverhill  bridge,  12J  miles, 
12  feet;  then<e  to  the  foot  of  Mitchells  Falls,  Hazeltine  Rapids,!} 
miles,  10  feet;  thence  through  Mitchells  Falls  to  the  head  of  the  Upper 
Falls,  2.^  miles,  not  less  than  4^  feet,  when  the  mill  water  at  Lawrence 
is  running.  . 

This  ievis<Ml  project  was  estimated  to  cost  8147,000. 

The  total  apj)ropriations  to  date  are  $242,3(i6.72. 

The  (expenditures  to  June  30, 1S03,  were  $233,275.20. 

The  excess  of  ex])enditure  over  the  estimate  is  due  to  the  removal  of 
rocks  an<l  other  o1)strncti<nis  that  were  unknown  and  removal  not  oon- 
tcin])latc<l  when  the  estimate  was  made,  and  by  the  expense  of  neces- 
sary surveys  and  examinations  not  provided  for  in  the  estimate. 

The  <M)n<lition  of  the  iin]n*ovement  on  June  30, 1893,  was  as  follows: 

The  m()dine<l  i)roject  of  1S74  was  completed  with  the  exception  of 
the  removal  of  tlie  *'  Hoilers"  ui)on  which  work  was  in  progress  under 
a  <-oiitract  with  Messrs.  Stnrgis  <S:  Andrews,  of  Honny  Eagle,  Me. 

This  contract  was  comi)leted  in  August,  1893;  360  cubic  yards  of 
ledge  were  nMnoved. 

At  the  date  of  this  report  the  project  for  the  impirovement  of  the 
river  is  comi)leted,  and  the  improved  channel  is  in  good  order. 

To  extend  the  improvement  so  that  the  same  depth  of  water 


now  obtained  throngh  31itchells  Falls  can  be  carried  to  Lawrence  (a 
distance  of  5  miles  from  the  head  of  the  falls),  was  iu  1882  estimated  to 
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cost,  for  dredgiug  through  Gages  Shoal  and  Audover  Bar  aud  removing 
bowlders  and  ledges,  $11,000. 

This  work  is  located  ia  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  Plum 
Island  lights  and  the  Newburyport  Upper  Harbor  lights. 

Commercial  statistics  are  included  in  statement  for  Newburyport , 
Harbor. 

No  increase  of  the  tonnage  of  the  river  is  apparent  since  the 
improvement  was  commenced,  and  no  new  lines  of  watfer  transporta- 
tion have  been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows : 


Act  of— 

Mav  23,1828 $32,100.00 

April  2,1830 3,506.72 

Manh  2,  1831 10,  000.  00 

March  2,  1833 4,  900.  00 

June  28,  1834 3,860.00 

July  11,  1870 25,000.00 

March  3,  1871 25,  000.  OC 

.June  10,  1872 25.  000.  00 

March  3,  1873 25,  000.  00 

Juno  23,  1874 10,000.00 

March  3,  1875 12,  000.  00 


Act  of — 

June  18,  1878 $10,000.00 

March  3,  1879 5, 000. 00 

June  14,  1880 12,000.00 

March  3,  1881 9,000.00 

August  2,  1882 9,000.00 

Julv  5,  18g4 3,500.00 

September  19,  1890 10,000.00 

July  13,  1892 1,500.'00 

Total 242,366.72 


Ai)i)ropriations  made  since  1870  have  been  expended  on  the  approved 
project  of  that  date  and  its  modifications. 

Money  statement. 

July  1,  1893,  balance  unexpended $9,  091. 52 

June  30, 1894,  amount  expended  during  fiscal  year 3,  779, 80 

July  1,  1894,  balance  unexpended 5, 311. 72 


B  3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  Kiver  is  a  tributary  of  the  Merrimac  River,  which  it  joins 
from  the  north  about  3i  miles  above  Kewburyport. 

The  tide  enters  the  river  a  distance  of  about  l),600  feet,  following  the 
channel,  or  to  a  <lam  just  above  the  town  of  Amesbury,  Mass. 

The  ]>resent  channel  is  narrow,  exceedingly  crooked,  and  is  not  navi- 
gable at  low  water.  The  mean  range  of  the  tide  at  the  mouth  of  the 
river  is  6.7  feet. 

The  project  for  the  improveiuent  of  the  river  was  proposed  January 
24,  1885.  It  was  based  on  the  survey  provided  for  in  the  act  of  July  5, 
1884. 

This  ])roject  ])rop()scd  to  make  a  channel  9,600  feet  long,  60  feet  wide 
on  the  bottom,  and  12  feet  deep  at  mean  high  water,  at  an  estimated 
cost  of  $77,000. 

Three  a])propriations  have  been  made  for  this  improvement,  viz,  by 
the  act  of  August  11,  1888,  which  appropriated  83,000  for  dredging, 
provided  that  this  sum  shall  not  be  expended  until  the  towns  of  Ames- 
bury  and  Salisbury,  or  either  of  them,  shall  have  caused  such  a  draw 
to  be  placed  in  the  present  bridge  over  said  river  as  may  be  approved 
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by  the  Socrotary  of  War;  by  the  act  of  September  19, 1890,  $5,000, 
witli  a  similar  proviso;  and  by  act  of  July  13, 1892,  $4,000. 

On  April  10, 1889,  tlio  Secretary  of  War  approved  the  plan  of  the 
l)roposed  brid|(c.  On  May  11, 1892,  the  chairman  of  the  sclectmon  of 
the  town  of  Amesbury,  Mass.,  stated  that  the  bridge  over  tUo  Powow 
Kiver  had  been  reconstructed  in  accordance  with  the  approved  plans. 

The  available  funds  are  insufficient  to  afford  any  appreciable  benefit 
to  commerce  by  their  expenditure,  and  they  will  bo  retained  in  the 
Treasury  until  additional  funds  are  provided. 

To  complete  this  improvement  vrill  require  an  appropriation  of  $05,000. 
Of  this  amount  $30,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  189G. 

Thia  work  is  located  in  the  collect  ion  district  of  Xowlmryport,  Mass.,  of  wbidi 
Nowl>uryi)ort  is  the  nearest  )>ort  of  entry.  Tlio  nearest  ligbt-houses  are  the  New- 
bnryport.  Upper  Harbor  lijjbts. 

Xo  increase  in  the  tonnage  of  the  river  is  appai*ent,  and  no  new  lines 
of  water  transportation  have  been  established. 

Commercial  statistics  arc  included  in  the  statement  for  Newburyport 
11  arbor. 

Money  HtatcmenU 

July  1,  1?<03,  balance  nncxpended $12,000.00 

July  1,  15S94,  balance  unexpended 12,000.00 


Amount  (estimated)  re<|uirod  for  completion  of  existing;  project ^,000.00 

AuKuint  that  eanbeproiitabiyexpondcdiu  fiscal  year  ending  J  uuo  30,1896    30,  000.00 
Submitted  in  conii>lianee  with  requirements  ol'  soctiona  2  of  river  and 
harbor  acts  of  18GG  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


B  4. 
IMPHOVEMKNT    OV    IPSWICH    RIVER,    MASSACHUSETTS. 

I])s\vi(h  Iviver  empties  into  Plum  Island  Soand  9  miles  aouth  of 
Newhuryport,  Mass.,  and  at  tlie  same  distanee  west  of  Cai)e  Ann. 
The  head  of  navigation  is  3  miles  above  the  month. 

The  entrance  of  Plnm  Island  Sonnd  is  7  miles  east  of  the  inoatk  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  ^oo(V  anchorage,  with  from  3  to  5  fathoms  of 
water. 

IJefore  improvement  the  channel  of  the  river  from  its  mouth  to  Bar- 
ras  Tiiri),  :i  distance  of  li  miles,  was  at  least  GO  feet  wide  and  4  feet 
(Ici^j)  at  m«Mn  low  water.  From  liarras  Turn  to  the  town  wharveSi  a 
distance  of  1  mile,  the  channel  was  narrow  and  crooked,  and  had  at 
some*  i)laces  but  H  feet  depth  at  mean  low  water.  The  rise  or  fall  of 
the  tide  is  8.1  feet. 

The  ori«;iiial  project  for  im])rovement  was  submitted  December  0, 
1875.  It  proposed  a  channel  (>0  feet  wide  and  4  feet  deep  at  mean  low 
water  from  l>arras  Turn  to  the  town  wharves,  at  an  estimated  cost  ^ 

On  November  5,  18S.J,  the  project  was  divided  into  three  i)artial  pro- 
jects: 

1.  The  removal  of  the  ledges  at  Ileards  Point  and  opiKXsite  Nabbys 
Point  to  a  <1epth  of  2  feet  at  mean  low  water,  to  oiH3n  a  navigable  chan- 
nel of  that  depth,  at  a  cost  of  8I5,1K)0. 
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2.  To  dredge  the  shoals  at  Labor  in  Vain  and  The  Shoals  so  as  to 
open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at  a 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  Barras  Turn 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900. 

In  the  Annual  Eeport  of  1887,  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opening  a 
channel  60  feet  wide  and  4  feet  deep  through  The  Shoals  and  Labor  in 
Vain,  and  extending  it  to  the  deep  hole  opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Eeport  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  work  to  date  is 
$7,500. 

The  amount  expended  to  June  30,  1893,  was  $2,556.29. 

On  June  30, 1893,  a  channel  had  been  dredged  4  feet  deep  at  mean 
low  water,  60  feet  wide  at  Labor  in  Vain,  and  40  feet  wide  at  The 
Shoals;  and  a  contract  was  in  force  with  Mr.  Edgar  P.  Lovering,  of 
South  Boston,  Mass.,  to  remove  6,000  cubic  yards  by  dredging,  and 
thus  complete  the  limited  project. 

Operations  under  this  contract  were  commenced  during  the  latter 
part  of  June,  1894,  and  as  but  1,506  cubic  yards  were  dredged  during 
the  fiscal  year,  the  condition  of  the  improvement  at  the  date  of  this 
rejxnt  is  essentially  the  same  as  on  June  30,  1893. 

To  comi)lete  the  original  project  would  require  an  appropriation  of 
817,500,  but  the  present  proposed  partial  project,  it  is  believed,  will 
fully  meet  all  the  reasonable  demands  of  the  commerce  of  the  river, 
and  the  available  funds  will  suffice  for  this  purpose. 

Ipswicli  River  is  in  Iho  coUectiou  district  of  Newburyport,  Mass.  The  nearest 
light-liouMo  is  the  Ipswicli  Light  ou  Castle  Neck,  about  1^  miles  southeast  from  the 
ui«)uth  of  the  river. 

Commercial  statisti(%s  are  included  in  the  statement  for  Newbury- 
port Harbor. 

No  increase  in  the  tonnage  of  the  river  is  apparent  and  no  new  lines 
of  water  transportation  have  been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  are: 

By  act  of— 

Augusts,  1886 $2,500 

August  11,  1888 2,500 

July  13,  1892 2,500 

Total 7,500 

Money  statement. 

July  1,  1893,  balauce  uuexpended $4,943.71 

Juue  30.  1891,  auiount  expended  during  fiscal  year 81.30 

July  1 ,  1894,  balance  unexpended 4,  862.  41 

July  1,  1894,  outstanding  liabilities $527.10 

July  1,  1894.  amount  covered  by  uncompleted  contracts 1,572.90 

2,100.00 

July  1,  1894,  balance  available 2,762.41 
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B5. 

IMPUOVEMENT  OF  ESSEX  RIVER,  MASSACHUSETTS. 

■ 

Essex  Kiver  winds  between  marshy  banks  for  3^  miles  from  the  head 
of  navipition,  at  tlie  village  of  P^ssex,  to  its  mouth,  which  forms  a 
harbor  of  refuge  for  light-draft  vessels,  about  3  miles  to  the  southeast- 
ward of  the  entrance  to  Jpawich  Kiver,  Massaelmsetts. 

The  channel  of  the  river  is  crooked  and  obstructed  by  sand  bars  and 
bowlders. 

The  projoct  for  its  improvement  was  submitted  May  15,  1801.  It 
propositi  to  widen  and  deepen  the  upper  12,000  feet  of  the  natural 
channel  of  the  river,  so  that  4  feet  at  mean  low  water  could  be  carried 
t<)  the  head  of  navigation  in  a  channel  <>0  feet  wide  at  a  cost,  as  esti- 
mated, of  825,000.  ' 

liut  one  appropriation  has  been  made  for  this  work,  viz,  by  the  act 
of  July  13,  18!»2,  §5,000. 

The  a\'ailable  funds  are  insullicieut  to  aff'ord  any  appreciable  benefit 
to  commerce  by  their  expenditure,  and  they  will  be  retained  in  the 
Treasury  until  additional  funds  are  provided. 

No  operations  were  in  progress  during  the  year,  and  at  the  date  of 
this  rej)ort  the  original  condition  of  the  river  is  unaltered. 

To  complete  the  improvement  will  require  an  appropriation  of  $20,000, 
all  of  which  could  be  expended  to  advantage  during  the  iiscal  year 
eiuling  June  30,  180(1. 

Ksst'x  River  is  in  tho  roUi^ctioii  district  of  (tIouc ester,  Mass.,  of  whit^h  GloQcester 
is  tlit^  port  of  outry.  Tlie  noiirest  Ii^ht-lH»ii8o  is  Aunisquam  Light,  2  miles  east  of  iha 
iiioutli  of  the  riv»*r. 

Commercial  statistics  are  included  in  the  statement  for  Gloucester 
Harbor,  Masschusetts. 

M one II  Htatement, 

,1  Illy  1 .  WS.\,  l)alaiice  unrxponded $5, 000. 00 

.July!    l?<tM,  halamt'  iiuoxpeuded 5,000.00 

Ainouiit  (cstiiiiatrd)  required  for  coinplotioii  of  existinj^  project 20,000.00 

Aiiiountthatcan  l>e])rotita1)ly  expended  iu  fiscal  year  ending  J  line  30, 1896    20,000.00 
iSuliniittcd  in  <roniplianee  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l^GG  and  1^7  and  of  sundry  civil  act  of  March  3,  18^. 


B  6. 
HAKHOK  or  KKFUGE,  SANDY  liAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
toiy  of  ('ape  Ann.  which  forms  the  northern  limit  of  Massachusetts  Bay. 
Its  shore  lines  form  a  little  less  th<iii  a  ri^ht  angle,  and  their  dircctioiia 
are  nearly  north  and  south  and  east  and  west.  The  rocky  island  of 
Straitsmouth  forms  the  eastern  extremity  of  one  shore  line,  and  the 
steep  headhmd  of  An<lrewa  Point  the  northern  end  of  the  other.  Fol- 
lowing; the  line  of  the  pro])osed  l)reak  water  the  bay  is  25  miles  wide,  and 
has  a  depth  of  2  miles,  ap])roximately. 

The  bay  on  the  lan<l  side  is  ])erfeetly  protected  by  steep,  high  hills, 
but  it  fronts  the  northeast  an<l  is  oi)en  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  eoast. 
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The  great  seas  of  tlie  ocean  are  broken,  liowever,  iu  a  degree  by  the 
sunken  rocky  ledges  called  Averys  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  mouth 
of  the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unob- 
structed, and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1892,  p.  5G4. 

The  original  project  for  improvement  was  submitted  in  1884.  It  pro- 
posed a  continuous  breakwater  9,000  feet  long,  divided  into  two  branches ; 
one  starts  at  Averys  Ledge  and  runs  in  a  direction  a  little  w^est  of 
north  to  Abners  Ledge,  a  distance  of  3,000  feet;  the  other  extends 
5,420  feet  from  Abners  Ledge  in  a  northwesterly  direction  and  termi- 
nates at  the  84-foot  contour  off  Andrews  Point. 

The  axis  of  the  pi^oposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges,  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
Btorm  waves. 

The  southern  entrance  to  the  i^roposed  harbor  lies  between  Straits- 
mouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  anjl  at 
least  30  feet  deep.  The  northern  entrance  near  Andrews  Point  is  2,700 
feet  wide  and  80  feet  deep.  They  are  so  located  with  reference  to  each 
other  that  vessels  can  enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  original  project  proposed  to  build  the  substructure  of  the  break- 
water to  tlie  level  of  2-5  feet  below  mean  low  water  of  a  mound  of  rub- 
blestone,  40  feet  wide  on  top. 

On  March  2,  1892,  the  project  was  modified  to  include  the  entire 
breakwater  by  a  report  of  the  special  board  of  engineers  constituted 
for  that  purpose. 

This  project  Avas  approved  March  17,  1892,  and  it  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone  with  the  following  section: 
On  the  sea  side,  from  the  bottom  to  15  feet  below  mean  low  water,  a 
slope  of  1  on  1.;^;  thence  to  mean  low  water,  1  on  3;  thence  to  18  feet 
above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20  feet;  and  the 
rear  slope,  1  on  i^J\,  to  mean  low  water;  thence  to  the  bottom,  1  on  1. 

The  axis  of  the  eastern  branch  of  the  breakwater  is  indicated  by  an 
iron  spindle  on  Averys  Ledge  when  in  range  with  the  South  light-house 
on  Thatchers  Island.  Cross  ranges  are  established  by  iron  pipes  let 
into  the  rocks  on  Dry  and  Little  Salvages,  which  mark  i)oints  at  inter- 
vals of  100  feet  from  the  spindle  (initial  point)  on  Averys  Ledge.  The 
axis  of  the  north  branch  is  cross  range  3040. 

The  estimated  cost  of  the  improvement  is  $5,000,000,  to  which  must 
b2  added  82,r)(K)^()0()  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  of 
not  less  til  an  10  p<*r  cent  of  the  original  estimates  of  cost.  Should 
operations  be  suspended  at  any  time  from  want  of  funds,  or  annual 
ai)i)roi)riations  be  reduced  to  small  sums  for  a  series  of  years,  the 
expense  for  the  final  construction  will  be  proportionally  increased. 

The  total  appropriations  to  date  are  8000,000. 

The  ex])enditures,  not  including  outstanding  liabilities,  to  June  30, 
1893,  were  $47(>,4S5.0.S. 

On  June  30,  1893,  r)91,797  tons  of  stone  had  been  deposited  in  the 
breakwater.  Of  this  amount  591,073  tons  were  small  stone  (less  than 
4  tons  weight)  deposited  below  low  water,  and  724  tons  were  large 
stone  (averaging  G  tons  Aveight)  and  deposited  above  low  Avater.  Four 
thousand  six  hundred  feet  of  the  breakwater,  between  cross  ranges  140 


538         KEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

and  1740,  were  to  a  grade  22  feet  below  mean  low  water;  200  feet, 
between  cross  ranges  3G40  and  3440,  wete  to  the  grade  of  mean  low 
water,  and  iO  feet  of  the  breakwater,  between  cross  ranges  3540  and 
3490,  were  completed. 

Operations  were  in  progress  under  a  contract  with  the  Bocki>ort  and 
Pigeon  llill  Granite  companies  to  deposit  14,000  tons  of  large  stone 
and  120,000  tons  of  small  stone  in  the  breakwater. 

During  the  liscal  year  70,755  tons  of  small  stone  and  0,224  tons  of 
large  stone  Avere  deposited  between  cross  ranges  3040  and  2940;  the 
breakwater  was  completed  between  cross  ranges  3540  and  3040  aod 
brought  to  the  grade  of  mean  low  water  between  3640  and  2940. 

Two  hundred  feet  of  the  breakwater  were  completed  at  the  close  of 
the  working  season  1893  and  exposed  to  the  nnusually  severe  stormfl 
of  the  winter  1893-'94.  The  only  effect  noticed  as  produced  by  these 
storms  was  a  settling  of  the  large  stone  an  average  of  2  feet  on  the 
soutliern  half  of  tlie  complet<»d  portion  of  the  breakwater.  This  would 
seem  to  indicate  tliat  one  or  more  seasons  should  be  allowed  to  elapae 
after  the  breakwater  is  brought  to  the  grade  of  mean  low  water  before 
the  large  stone  forming  the  superstructure  arc  put  in  place. 

The  total  number  of  tons  of  stone  placed  in  the  breakwater  to  date 
is  071,770  tons,  of  which  9,948  tons  were  large  and  601,828  tons  snudL 

To  complete  the  project  will  cost  $4,400,000. 

During  the  fiscal  year  ending  June  30,  1896,  $500,000  could  be 
expended  to  advantage. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  ai*o  increased  Siifety  to  life  and  prop- 
erty and  a  consequent  reduction  in  freight  and  insurance. 

Snndy  Bay  Ih  sitiiatod  in  tlio  conectioii  district  of  Gloucester,  Mass.,  of  whieli 
(.floucoistt^r  is  the  ]M)rk  of  entry.    The  nearest  liglit-boiiso  is  Straitsmoath  Light,  al 

tlio  soutliern  ontranco  of  the  bav. 

The  acc()m])anying  commercial  statistics  for  the  fiscal  year  ending 
Juno  30,  181>4,  have  been  furnished  by  Mr.  Charles  S.  Eogers,  of  Bock- 
l)ort,  Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  aB 

follows: 

Act  <.r— 

July  5,  1S81 $100,000 

An-nstf),  im\ 100,000 

Anirust  11,18^ 100,000 

September  11»,  I81H) 130,000 

July  U,  ISJL* 160,000 

Total 600,000 

Money  statement, 

.Inly  1,  1S<>:^,  halann*  niiexiKMidcd $123,514.99 

.hinc  :>(»,  1^5{U.  amount  cxiJondod  durin*^  fiscal  year , 81,  810l38 

July  1,  1801,  halanco  un«'xpcn«lt'd 41,701.54 

.Inly  1,  1S!M.  ontstandin;::  lial.iliti«'.s $20,769.34 

July  1,  1801,  anionnt  coycred  by  nnc()ni])lctod  contraotH 10,425.50 

31,191.84 

July  1,  181H,  balance  ayailablc 10,509.70 


I 
1 


Amount  (estimated)  riMpiirod  for  completion  of  exi.sting  project 4,400,000.  00 

Amount  that  can  be  proiitably  cxpendcil  in  fiscal  year  undinji;  Jnno 

:5o,  ish;.. .._ 500,000.00 

Submitted  in  compliantMMvitli  requirements  of  sections  2  of  river  aDcl 
hariior  acts  of  I8(j(3  and  1867  and  of  sundry  ciyil  act  of  March3,18iKI. 
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COMMEKCIAL   STATISTICS. 


Articles. 


Shippetl : 

Stoiio tons. . 

KecelvtMl : 

Coul tons.. 

"\V«>o«l cords . . 

Liuubcr feet. . 

Fish    -..pounds.. 

Mackerel barrels. . 

Fish  sounds pounds. . 

Lolwters oarrelfl.. 

C'(m1  oil gallons.. 

Medicine  oil do 

Salt hogsheads.. 


1892. 


IDS,  101 

8,153 

160 

300,  000 

3, 115,  000 

1,000 

20,000 

1,000 

8,000 

4,000 

1.200 


1893. 


170, 000 

8,126 

490 

250,  000 

2, 340, 000 


600 
7.200 
4,700 
1,000 


1894. 


271,  o:o 

8,000 

200 

325.000 

2,  UOO,  0  >0 

900 

260, 000 

9J0 

9.  000 

4,500 

600 


B7. 

IMPROVEMKNT  Oy  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland,  and 
is  the  principal  resort  for  all  New  England  fishing  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  of  Cape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this 
coast  occur,  and  provides  a  secure,  ample  shelter  for  all  classes  of  ves- 
sels, except  from  south  winds,  and  from  these  a  moderate  extent  of 
protected  anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead,  the  inner  harbor,  and  in  the  inner 
channel  connecting  them  sufficient  deep  water  for  the  most  liberal 
demands  of  commerce,  but  the  inner  harbor  and  channel  are  obstructed 
by  bowlders,  ledges,  and  shoals  dangerous  and  inconvenient  to  ship- 
ping, and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all 
southerly  winds. 

A  plan  of  the  harbor  w  as  published  in  the  Annual  Iteport  of  the 
Chief  of  Engineers  for  1887,  p.  506. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  provided  for  by  the  act  of  July  11, 
1870.  (lieport  of  Chief  of  Engineers,  1871,  p.  800.)  This  project  pro- 
posed the  removal  of  cert<ain  bowlders  from  the  inner  haibor  at  a  cost, 
as  estinmted,  of  $1(),G0().20,  and  the  construction  of  a  breakwater  from 
Eastern  Point  over  Dog  Bar  toKound  Eock  Shoal,  at  an  estimated  cost 
of  $494,148.05. 

On  November  10,  1884,  Maj.  C.  W.  Raymond,  Corps  of  Engineers, 
by  order  of  the  special  board  of  engineers  that  was  considering  the 
subject  of  the  Sandy  Bay  Breakwater,  submitted  a  project  for  two 
breakwaters  at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000 
on  essentially  the  same  site  as  that  proposed  in  1871,  and  a  supple- 
mentary one  through  Normans  AVoe  Bock  to  cost  $607,000. 

This  project  and  estimate  are  published  in  the  Chief  of  Engineers' 
Beport  tor  1S85,  ]).  5'M. 

On  January  20,  1S85,  it  was  recommended,  in  accordance  with  act  of 
July  5, 1884,  that  a  survey  of  tlie  inner  harbor  and  of  the  reef  oft*  Muscle 
I*oint  be  made,  and  that  Babson  Ledge  be  removed  to  21  feet  at  mean  low 
Avater.  (KeportofCliief  of  Engineers,  1885,  p.  541.)  In  the  annual  report 
for  this  harbor  for  1887  a  general  project  for  its  improvement  was  sub- 
mitted, based  on  the  survey  provided  for  by  the  act  approved  August  5, 
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1 SSO.  (Chief  of  Engineers'  Rei>ort,  1887,  p.  500.)  This  project  proposed 
to  ienu)vo  from  the  inner  harbor  101^  cubic  yards  of  rock  known  to 
exist,  and  to  dredge  210,000  cubic  yards,  scow  measurement,  at  an  esti- 
muted  cost  of  $05,000;  and  to  construct  the  breakwater  recoDiinendeil 
isi  tlie  project  of  188-4,  that  extends  from  Eastern  Point  to  Bound  Kock 
JSlioal,  at  an  estimated  cost  of  8752,000. 

The  total  a])propriations  to  date  are  $80,000. 

1  he  expenditures  to  June  30,  1803,  were  $30,721.50. 

Tlie  condition  of  the  improvement  on  June  30, 1803,  was  as  follows: 

Clam  Kock  had  been  reduced  from  1  foot  to  9J^  feet  at  niesin  low 
Avater;  Pinnacle  Kock  from  8J  to  lOJ  feet,  mean  low  water;  rocK  off 
lew's  Wharf  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's 
Wharf  from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks  were 
1  educed  to  the  level  of  the  surrouiuling  bottom.  Babsous  Ledge  had 
l.een  reduced  from  11  to  14  feet,  mean  low  water. 

No  work  had  been  done  on  the  breakwater.  Two  channels  bad  been 
dred^^^ed  in  Harbor  Cove,  approximately  parallel  to  the  heads  of  the 
M  harves;  the  east  channel  was  550  feet  long;  the  west,  1,000  feet  long; 
hoth  were  140  feet  wide,  10  feet  deep  at  mean  low  water,  except  over  a 
small  ledge  uncovered  by  the  dredging  off  Parmenter's  Wharf.  The 
main  harbor  had  been  imi)roved  as  projected  from  its  entrance  near 
I'ort  Point  to  the  steamboat  wharf,  so  that  15  feet  depth  at  mean  low 
water  could  be  carried,  except  over  4  small  ledges  uncovered  by  the 
dredging  near  the  Halibut  Ccmipany  Wharf. 

On  June  30,  1803,  operations  were  in  progress  under  a  contract  with 
the  National  Dredging  Company,  of  Wilmington,  Del. 

Work  under  this  contract  was  continued  until  the  latter  part  of 
September,  1893,  when  all  of  the  dredging  x)roposed  by  the  project  was 
completed. 

The  ledges  uncovered  by  the  dredging  were  surveyed  and  were  found 
to  contain  549  cubic  yards  above  the  grade  of  the  projected  improve- 
ment. 

On  January  22,  1894,  sealed  proposals  were  invited  by  public  adver- 
tisenuMit  tor  the  removal  of  these  ledges.  An  abstract  of  the  bids 
received  will  be  found  in  the  annexed  table. 

On  March  (>,  1894,  a  contract  was  entered  into  with  Messrs.  Town- 
send  «S:  Johnston,  of  Somers  Point,  X.  J.,  to  remove  549  cubic  yards  of 
ledge,  at  89.80  per  cubic  yard. 

Operations  under  this  contract  were  commenced  in  April,  1894,  and 
at  the  clos(»  of  the  liscal  year  38(5  cubic  yards  had  been  removed. 

At  the  date  of  this  repent  all  of  the  proposed  dredging  has  been 
done,  and  the  removal  of  the  ledges  un(»overed  by  this  dredging  is 
under  way.     Nothing  has  been  done  on  the  breakwater. 

To  complete  the  improvement  will  re(|uire  an  appropriation  of 
$752,000,  of  which  $250,000  could  be  expended  to  advantage  during  the 
year  ending  June  30,  LS90. 

The  lU'ospective  advantages  to  commerce  by  the  completion  of  the 
imi)roveni(*nt  are  a  more  safe  anchorage  for  vessels  seekiuff  protection 
from   southerly  gales. 

(iluuccstor  llnibor  is  in  the  collection  diHtrict  of  (iloucoster,  Mass.,  of  which  Glbii- 
ce8t<T  is  the  port  of  entry. 

The  nearest  light-honHeH  are  Ten  Pounil  Island  Light,  in  the  harbor,  and  Eastern 
Point  Light;  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  have  been 
furnished  by  the  collector  of  customs  at  Gloucester,  Mass. 
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The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 

Act  of— 

June  10,  1872 $10,000 

Augusts,  1886 5,000 

August  11,  1888 10,000 

September  19,  1890 15,  000 

July  13,  1892 40,000 

Total 80,000 

Money  statement, 

July  1,  1893,  balance  unexpended $43,  278. 50 

June  30,  1894,  auiouiit  expended  during  tiscal  year 22,  921.  63 

July  1,  1894,  balance  unexpended 20, 356. 87 

July  1,  1894,  outstanding  liabilities $2,297.38 

July  1,  1894,  amount  covered  by  uncompleted  contracts 1, 607. 18 

•  3, 904. 56 

July  1,  1894,  balance  available 16. 452. 31 

I  Amount  (estimated)  re<iuired  for  completion  of  existing  project 752, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  .250, 000, 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  removal  of  ledges  from    Gloucester  Harbor j   Massachusetts, 
opened  February  i?3,  1894,  by  Lieut,  CoL  S.  M,  Mansfield,  Corps  of  Engineers, 


No. 

Name  and  addrens  of  bidder. 

Price  bid 
per  cubic 

yard, 

measured 

in  situ. 

Total. 

Kemarka. 

1 

Geo.  W.  Townscnd,  Boston.  Mass 

$15. 94 

^  lax.  yR 

2 
3 

Hcrb<'rt  H.  Sturgis.  Bonny  Eaulo,  M«'. ;  Solon  S.  Andrews, 

Gorliani,  M*'..  and  TIjos.  Liddlc,  Kast  Boston,  Mass. 
Hiram  W.  Piiillins,  Quinc v  Point.  Mass 

12.45  ,      6,835.00 

21.45  1    11,226.05 
9.86  '      5,413.14 

12.80  '      7.027.20 

14. 37         7.  889. 13 

4 

5 
6 

En<Mh  Townsend  and  Chag.  W.  Jolinston. Soraers  Point, 

N.J. 
Koberi  II.  Rogors  and  John  J.  Fitzpatrick,  Plattaburg, 

^ .  \ . 
John  Austin   PhiladelT>ljia.  Pa 

Lowest  bid. 

7 

Thomas  Svmonds.  Maiu'liester.  Mass 

17.  50         9.  607. 50 

The  contract  was  awarded  to  Messrs.  Townsend  and  Johnston,  with  the  approval 
of  the  Chief  of  Engineers. 


COMMERCIAL   STATISTICS. 


Amount  of  revenue  (ollected,  1892, ;  1893,  $9,083;  1894,  $4,204. 


Entranrps : 

Fonijrn . . 

Doinrst  if 
Clearanrrs : 

Fort' i tin. . 

Donifstic 


Shij»i»in^. 


1892. 


Xo. 
2i:{ 

25 

189 
77 


Tons. 

A'^.  46) 

2,  700 

25.  700 
17,110 


1893. 


1894. 


Xo.  '    Ton*.   ;    Xo.       Ton*. 
1.53      22,135        15.3        22.140 
9       1.490         29         3,522 


145 
63 


18.021 
9,734 


1-43       18, 169 
69  I     12,243 
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C(>MMKi:ciAL  STATISTICS — cootinuod. 


Importt'il. 


1802. 


1899. 


Conl 

1  mil 

Salt 

Lunihor 

Miscc-lluiieoiiA 


Ton». 
37,200 


33,000 
200 
8.5U0  i 


10,000 
f288,0C0 
500 


*  Fnmi  coastwise  jJortH. 


tFeet. 


1894. 


52.000 

iff 

20,503 

100 
2,500 


All  classeM  of  vessels  freqiiout  the  harbor,  from  5  to  1,500  tons.     Gruatest  draft  24 
feet. 


B8. 
IMPK<  )VKMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  11  arbor  is  situated  about  5^  miles  northeastward  from 
the  entrance  of  Salem  Harbor,  Massaeliusetts. 

A  chart  of  the  harbor  was  published  in  the  Aiiniial  Keport  of  the 
Chief  of  Engineers  for  LS8S,  part  1,  p.  40G. 

The  outer  slieltered  roadstead  eoutaius  approximately  300  acres,  wiA 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctors  Point,  isevery- 
where  at  least  liK)  feet  wide,  and  i>i  feet  deep  at  mean  low  water,  and 
is  unobstructed. 

At  the  Narrows,  distant  1,400  feet  inside  of  Proctors  Point,  the 
depth  in  the  channel  was  reduced  to  1^  feet  at  mean  low  water;  thence 
to  the  town  wharves,  a  farther  distance  of  2,500  feet,  no  low-water 
channel  oriji^inally  existed.  Near  the  town  wharves  tlie  channel  is 
crossed  by  the  Boston  and  Maine  Railroad  (eastern  division)  on  a 
brid<re  which  has  a  draw  opening  1*8  feet  wide. 

The  original  pioject  for  the  improvement  of  this  harbor  was  sub- 
niitte<l  Xovember  28,  1887.  it  was  based  on  a  survey  provided  for  in 
the  river  and  harbor  act  of  August  5,1880.  It  proi^osed  to  dredge  a 
channel  (>()  feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water 
from  Proctor's  Point  to  the  town  wharves,  at  an  estimated  cost  of 
$14,:U)0. 

The  total  apiu'opriations  for  this  improvement  to  date  have  been: 

liv  tho  lU'X  of — 

WiiXUHt  11.  188S $8,600 

Sri»teiiil).T  19.  ISIH) fiyOOB 

,iuiy  i:i.  ix\)'j e^soo 

Tot:il 14,800 

The  expenditures  to  rJune  ;U),  181K5,  were  87,155.03,  and  the  improved 
channel  was  ;>.*i  feet  wi<le,  4  feet  deep  at  mean  low  water  from  Proctors 
Point  to  tin*  railroad  bri<lge,  a  distance  of  2,000  feet.  A  contract  dated 
September  17,  1S1)2,  was  in  forcr  with  Mr.  Edgar  P.  Loveriug,  of  South 
Boston,  IMass.,  to  dredge  22,222  cubic  yards,  and  thus  complete  the 
imi^rovement. 

Operations  under  this  contract  were  commenced  in  October,  1898, 
and  were  satisfactorily  completed  in  Ajuil,  1804. 

At  the  date  of  this  ie])ort  the  improved  channel  is  00  feet  "wide  and 
4  feet  deep  at  mean  lowwat<'r  from  Pioittors  l^oint  to  the  town  wharf; 
opposite  the  town  wharf  it  is  80  feet  wide. 
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Manchester  Harbor  is  in  the  collection  district  of  Gloucester,  Miiss.,  of  whicli 
Gloucester  is  the  port  of  entrj' ;  the  nearest  light-houso  is  on  Bakers  Island,  2^  miles 
from  Proctors  l*oint. 

The  existing  commerce  is  nominal,  and  commercial  statistics  are 
included  in  the  statement  for  Gloucester  IJarbor,  Massachusetts. 

Money  statement. 

July  1, 1893,  balance  unexpended $7, 144. 07 

Jane  30, 1894,  amount  expended  during  fiscal  year ...  1 G,  483. 36 

July  1, 1894,  balance  unexpended 660.71 


B  g. 

IMPROVEMENT  OF  HARBOR  AT  SALEM,  MASSACHUSETTS. 

Salem  Harbor  is  12  miles  to  the  northward  of  Boston,  Mass.  Port 
Pickerin<»:  Light  marks  its  entrance  between  Winter  Island  on.  the 
west  and  Naugus  Head  on  the  east.  The  harbor  is  1,750  feet  wide  at 
its  entrance  and  5,500  feet  long  between  the  12-foot  contours  of  opposite 
shores.  It  contains  a  well  sheltered,  entirely  unobstructed  anchorage 
of  about  110  acres  of  a  greater  depth  than  18  feet  mean  low  water. 
In  front  of  the  city  are  extensive  flats,  which  make  long  wharves 
necessary  to  reach  deep  water.  The  principal  wharves  of  the  city  are 
located  on  '^South  Kiver,"  a  small  stream  which  formerly  drained  a 
tidal  basin  on  the  southwestern  side  of  the  city.  This  basin  is  now 
practically  tilled  up  by  city  improvements.  The  river  is  3,000  feet  long 
to  the  head  of  navigation  at  South  or  Lafayette  Street  bridge.  It  is 
crossed  by  a  highway  bridge  about  one-fourth  of  a  mile  below  the  head 
of  navigation,  with  a  draw-opening  31^  feet  wide.  The  width  of  the 
nver  varies  from  300  feet  at  its  mouth  to  150  feet  at  the  head  of  navi- 
gation. 

Originally  the  greatest  depth  of  continuous  low-water  channel  was 
0.8  feet. 

Tlie  original  project  for  the  improvement  of  the  harbor  was  sub- 
mitted December  10,  1872.  It  was  proposed  to  dredge  a  channel  1,730 
feet  long,  300  feet  wide,  8  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  832,000.    This  project  was  essentially  completed  1873-'75. 

The  ])resent  project  for  the  improvement  of  the  harbor  was  submitted 
December  1*,  1889.  It  was  based  on  a  survey  provided  for  in  the  act 
of  August  11,  1888.     It  proposed  as  follows: 

To  clean  out  the  channel  of  approach  to  South  Eiver  to  the  original 
dimensions  as  dredged  in  1873-'75,  viz,  300  feet  wide  at  the  entrance 
and  150  feet  wide  oil"  Derby  Wharf  Light,  8  feet  deep  at  mean  low 
water;  to  extcn<l  this  channel  with  the  same  depth,  gradually  reducing 
the  width  to  100  feet  to  near  the  inner  end  of  Derby  Wharf;  and  from 
this  point  to  the  head  of  navigation  to  excavate  a  channel  50  feet  wide 
and  ()  feet  deep  at  mean  low  water. 

The  total  length  of  channel  to  be  im])roved  was  5,100  feet  approxi- 
mately, and  its  excavation  would  require  the  removal  of  85,000  cubic 
yards  of  material,  at  an  estimated  cost  of  828,000. 

The  total  appropriations  to  date  have  been  $53,000. 

The  expenditures  to  June  30,  1893,  were  $37,801.20. 

On  June  30,  1893,  the  improved  channel  was  50  feet  wide,  8  feet  deep 
to  near  the  inner  end  of  Derby  Wharf,  and  thence  to  the  head  of  navi- 
gation G  feet  deep  at  mean  low  water;  and  a  contract  was  in  force  with 
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Mr.  Augustus  K.  Wright,  of  Portland,  Me.,  dated  September  17,  1892, 
to  remove  by  dredging  40,000  cubic  yards  and  thus  complete  the  project. 
Operations  under  this  contra(»t  were  commeuce<l  in  April,  1^4,  and 
it  was  satisfactorily  completed  in  June,  1894.  Fifty-four  thonsand  six 
hnndred  and  fifty-two  cubic  yards  were  dredged  under  it,  and  at  the 
date  of  this  report  the  project  for  the  improvement  of  the  harbor  is 
completed. 

Salem  Harbor,  including]:  South  River,  Massncliusesti,  is  in  the  coUection  district  of 
Salem,  Mans.,  of  which  Salem  i.s  tlio  port  of  eutry.  The  nearest  light-house  is  Derby 
AVharf  l-ight,  Sah*m  Harbor,  Massaehusutts. 

The  accompanying  commercial  statistics  for  the*  fiscal  year  ending 
June  30, 1804:,  have  been  furnished  by  the  collector  of  customs  at  Salem, 
Mass. 

Tlie  dates  and  amounts  of  the  appropriations  for  this  improvement 
are  as  follows: 

Aot  of— 

Mareh  3,  1873 $15^000 

June  1*3,  1S71 10,000 

September  11>,  li<90 14,000 

.Inly  13,1892 U,000 

Total 63,000 

Money  statement, 

July  I.  1S93,  balance  nnexponded $15,198.80 

June  30,  1894,  amount  expended  duriug  tiscal  year 2,437.59 

,Inlv  1,  ISIU,  balance  nnex])ended 12,761.21 

July  1,  iyJ4.  outstanding  liabilities 9,122.44 

July  1,  ISJM,  balance  available 3^638. 77 


COMMKRCIAL   STATISTICS. 

Amount  of  revenue  c<dlected  1892,  $3,611.0)2;  1893,  $2,384.85;  1894,  $2,171.18. 


flipping. 


1892. 


1893. 


KntniiicfH: 
Kc>reitrn . . 
Donifstic 

ClearaiMOH: 

Domestic 


I  No. 
77 
10 

75 
39 
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5,933 


74 
2 
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U,53e 

248 

6,820 
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1894. 


80 
13 

85 


11,  SM 

10. 0» 
9,887 


Iiiil)ort(Ml, 


Cnjll tonH.. 

LiitnltiT t'tft.. 

Sliiii;iU^H nuTnli(>r.. 

J.jiihs <lo 

Ki:  K** dozen . . 

l'iif\v«Mul  iiinl  Imrk roriI«.. 

J. inn*  mill  «-«'iiient barr*'lH..! 

IJailnijul  tif8 liniulwr..! 

I'.rirks d«t 

Stone toiiB . . : 

(  lay do. ... ! 

T'iliiig fi'Ct   .; 

.Saiiil toHH . . ; 

I'owdi-T cam-s . .  I 


1892. 


3.256 

875. 791 

3, 323,  out) 

575,000 

1.074 

1,100 

l.UOO 

4.024 


I 


I 


18»|. 


356,884 
8.805,944 
2,628.000 
1,774,000 


408,101 
4,790,880 
2.014,008 


MiHcellaneouA  for  1S94:  Four  bnndred  and  forty-five  bushels  iK>tato68;  aalt,  3,880 
busbols;  hay,  137  tons;  water  pipe,  21  pieees;  ^as  pipe,  243  tons. 
Vessels  of  all  descriptions  drawing  from  9  to  21  feet  freqaent  the  harbor. 
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B   lO. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lynn  Harbor  is  situated  9  miles  northeast  from  Boston.  Itis  approxi- 
mately 1  by  2  miles  in  extent,  of  which  the  greater  part  is  dry  at 
low  tide. 

It  is  protected  on  the  north  and  west  by  the  mainland,  on  the  east 
by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachusetts 
Bay,  is  on  tlie  south  side. 

A  plan  of  the  harbor,  showing  the  projected  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  part 
1,  p.   532. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
the  Saugus  River.  The  main  ship  channel  is  entered  between  White 
and  Lobster  rocks,  and  connects  about 3,600  feet  northward  with  the 
Black  Rock  Channel,  which  is  the  most  eastern,  near  Nahant  Beach. 

The  project  for  improvement  was  adopted  in  1884.  It  provides  for 
the  excavation  of  a  channel  200  feet  Avide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  White  Rocks,  to  deep  water 
op])osite  Little  Nahant,  a  distance  of  3,610  feet.  This  is  called  the  outer 
improved  channel,  and  is  merely  a  rectification  and  deepening  of  the 
main  ship  channel.  The  combined  main  ship  channel  and  Black  Rock 
channel  are  sufficient  for  the  purposes  of  commerce  for  the  next  2,500 
feet.  Tlien  commences  the  inner  improved  channel,  which  is  projected 
6,450  feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low  water.  It 
extends  from  deep  water,  o])posite  Sand  Point,  to  the  harbor  commis- 
sioners' line,  and  follows  very  closely  in  direction  the  extension  of  the 
main  ship  and  Black  Rock  channels. 

On  September  24,  1888,  this  project  was  modified.  It  was  then  pro- 
posed to  extend  the  main  ship  channel  400  feet  within  the  harbor  line, 
and  to  excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet 
deep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  bo  dredged  occa- 
sionally to  maintain  its  width  and  dej)th,  but  a  training  wall  about 
6,000  feet  long  is  proposed  to  aid  in  keeping  the  outer  channel  open,  if 
exi^erience  shall  show  it  to  be  necessary.  This  wall  is  to  start  from  the 
shore  at  '*  Little  Xalianf'  and  is  to  cross  Black  Rock  channel.  Its 
outer  x)ortionis  to  be  parallel  to  the  outer  im])roved  channel. 

The  cost  of  the  original  project  was  estimated  to  be  $145,000.  This 
estimate  was  revised  in  18<s5,  and  then  made  $157,000,  to  provide  for 
an  increased  amount  of  dredging  found  to  be  necessary  during  the 
progress  of  the  work,  to  roiintl  otf  the  junctions  of  the  natural  channel 
with  the  dredged  channel,  to  provide  flatter  slopes  to  the  sides  of  the 
cuts  than  was  originally  designed,  and  also  to  provide  funds  for  nec- 
essary surveys  during  the  progress  of  the  work. 

The  modifications  ])roposed  September  24, 1888,  were  estimated  to  cost 
$25,000,  which  would  make  the  total  cost  of  the  improvement  $182,000. 

The  total  appropriations  Jor  this  work  have  been  §101,000. 

The  amount  expended  to  eJune  30,  18i>3,  was  $85,752.41. 

On  June  30,  1893,  the  outer  channel  and  the  basin  were  completed  a« 
proposed;  the  inner  channel  was  150  feet  wide,  and  operations  were 
in  progress  under  a  contract  with  Messrs.  Boynton  Bros.,  of  Boston, 
Mass.,  to  dredge  40,000  cubic  yards  from  the  western  and  inner  channels. 

ENO  1)4 35 
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Oi)erations  under  this  contract  \rero  commenced  in  Jane,  1893,  and 
finished  in  August,  1893;  30,808  cubic  yards  were  dredged  under  the 
contract,  of  which  18,377  were  removed  from  the  western  channel  and 
the  balance  from  the  inner  channel. 

During  the  month  of  July,  1893,  a  survey  of  the  outer  improved 
channel  was  made,  and  no  essential  change  in  its  condition  wasfomid. 

At  the  date  of  this  report  the  outer  channel  is  completed;  the  inner 
.channel  is  completed  for  500  feet  at  the  southerly  end,  the  balance  is 
150  feet  wide;  the  basin  is  completed;  the  western  or  Saugus  Eiver 
channel  is  4,000  feet  long,  loO  feet  wide,  8  feet  deep  at  mean  low  water. 

To  complete  this  improvement  will  require  an  appropriation  of 
$81,000,  of  which  $20,000  could  be  expended  to  advantage  during  tbe 
fiscal  year  ending  June  30,  1896,  in  completing  the  proposed  dredging. 

Lynn  ih  a  port  of  entry  iu  tbo  collection  district  of  Marblehead,  Maaa.  TheBCtr- 
est  iijj^ht -house  is  Egg  Rock  (Nabaut)  Light,  3  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1804,  have  been  furnished  by  the  collector  of  castoms  at  Mac- 
blehead,  Mass. 

The  date  and  amount  of  appropriations  for  this  work  arc  as  follows: 

Act  of — 

August  2,  1882 180,000 

Augusts,  1886 : 6^000 

August  11,  1888 10,000 

yepteuihor  19,  1890 15,000 

July  13.1892 10,000 

Total 101,000 

■ 

Money  statement, 

July  1,  1893,  balauco  miexpouded $15,247.69 

June30,  1894,  amount  expended  during  tisoal  year 14,362.84 

•Inly  1,  lS9t,  balance  uuoxi)endcd 884.75 

[  Amount  (estimated)  required  for  completion  of  oxistin^  project 81,000.00 

j  Amount  that  can  he  ])roiitably  expended  in  fiscalyeor endme Jane30,1896   20, 000.00 
]  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18(36  and  1807  and  of  sundry  civil  act  of  March  9, 1803.    ^ 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  coUocted,  1892,  $3,515.17;  1893,  $4,755.48;  1894,  $3,124.31. 
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No. 
27 


32 
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1802. 


Toiif. 
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in,  tot 


*  5. 911. 000 

12,540,000 

21,000 


TenOm 

L 
'2,80, 

:n. 
:i4. 


*  Foot.  \  Shingli'rt,  laths,  etc.  *  Exported. 

All  classes  of  vessels  fre<iuent  the  harbor,  drawing  from  8  to  18  ftet  of  wator. 
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B   II. 

IMPROVEMENT  OF  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

This  harbor  is  situated  in  the  uortheasteru  part  of  Boston  Harbor, 
immediately  westward  of  Wiuthrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  18S8,  part  1,  p.  470. 

The  harbor  Contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
The  mean  range  of  the  tide  is  9.4  feet. 

The  nearest  deep  water  channel  of  Boston  Harbor  is  known  as  the 
"Back"  Channel,  and  it  extends  from  Point  Shirley  to  East  Boston. 
It  has  from  9  to  lf>  feet  depth  at  low  tide.  The  town  wharf  is  distant 
3,900  feet  from  this  "  Back  *'  Channel. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  28,  1887.  It  was  based  on  the  survey  provided  for 
in  the  act  of  August  5,  188G. 

The  project  proposed  to  excavate  a  straight  channel  3,900  feet  long, 
50  feet  wide,  and  0  feet  deep  at  mean  low  water,  from  the  "Back" 
Channel  to  Rice's  Wharf,  at  an  estimated  cost  of  $17,000. 

For  this  improvement  the  foUpwing  appropriations  have  been  made: 

By  act  of — 

August  11,  1888 $1,000 

September  19,  181)0 5,  000 

July  13,  J892 •. 3,000 

Total.. 9,000 

The  amount  expended  to  June  30,  1893,  was  $8,974.85,  and  the  pro- 
posed improvement  had  been  completed. 

No  operations  were  in  progress  during  the  year,  and  at  the  date  of 
this  report  the  improved  channel  is  in  good  order. 

Wiuthrop  Harbor  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston 
is  the  port  of  entry.     The  nearest  light-house  is  at  Deer  Islaud  Point. 

Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor. 

Money  statement, 

.Tilly  1,  1893,  balance  unexpended $25. 15 

June  ;3<^,  1894,  amount  expended  during  fiscal  year 8.36 

June  1,  1894,  balance  unexpended 16.79 


B    12. 

IMPROVEMKN T  OF  MYSTICS  AND  MALDEN  RIVERS,  MASSACHUSETTS. 

Those  two  rivers  empty  into  the  inner  harbor  of  Boston,  Mass. 

Tlie  main  river  (Mystic)  extends  from  the  navy-yard  to  the  town  of 
Medford,  a  distance  of  about  4i  miles.  Maiden  River  is  about  2  miles 
long,  from  the  town  of  Maiden  to  its  junction  with  Mystic  River,  about 
li  miles  above  the  navy -yard. 

Originally  Mystic  River  had  no  navigable  low- water  channel.  A 
I)roject  for  its  improvement  was  submitted  May  9,  1891.     It  proposed 
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to  widen  and  deepen  the  natural  channel  of  the  river  so  that  it  should 
be  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first  turn 
above  Denning's  Wharf,  and  thence  to  the  head  of  navigation  4  feet 
deep,  witli  the  width  gradually  reduced  to  50  feet  at  Craddock's 
bridge.    The  cost  of  this  improvement  was  estimated  to  be  825,000. 

Originally  in  Maiden  River  there  was  in  a  narrow  and  exceedingly 
crooked  channel  a  navigable  depth  of  barely  7  feet  at  meau  high 
water.  The  rise  of  the  tide  is  9.8  feet.  The  original  project  for  ita 
improvement  was  proposed  December  1,  1880.  It  contemplated  the 
excavation  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  high 
water  up  to  the  second  drawbridge,  with  two  cutoffs,  one  east  of  the 
island  near  the  junction  of  the  Maiden  and  Mystic  rivers  and  the  other 
through  the  marsh  land,  about  half  a  mile  above,  at  a  cost  of  $36,000. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  make 
the  natural  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  first  bridge,  and  thence  75  feet  wide  to  the  second  bridge,  at  an 
estimated  cost  of  $40,000. 

Ten  thousand  dollars  were  appropriated  for  this  work  by  the  a^'t  of 
August  2,  1882,  and  expended  (188;j-'84)  in  making  the  channel  fipom 
the  nionth  to  the  drawbridge  in  Maiden,  a  distance  of  1^  miles,  at 
least  r>0  feet  wide  (70  feet  at  turns),  12  feet  deep  at  mean  high  water. 

By  the  act  of  J  uly  13, 1892,  §10,000  were  appropriated  for  the  improve- 
ment of  Mystic  and  Maiden  rivers. 

On  July  18,  1892,  it  was  recommended  that  one-half  of  this  amonnt 
be  retained  in  the  Treasury  for  the  improvement  of  Maiden  River 
(when  additional  funds  are  available),  and  that  the  balance  be  expended 
in  improving  Mvstic  Itiver  as  proposed  from  its  mouth  to  Denning^s 
AVharf. 

On  August  8,  1892,   an  advertisement  was  issued  calling  for  pro- 
posals lor  this  work.    The  lowest  bid  received  (48  cents  i)er  cubic  yard) » 
was  deemed  excessive,  and  it  was  rejected. 

Xo  oi)erations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  tiie  original  condition  of  Mystic  Itiveris  unaltered; 
and  the  improved  channel  of  Maiden  lUver  is  at  least  50  feet  wide  (70 
feet  at  turns),  12  feet  deep  at  mean  high  water,  to  the  first  bridge  at 
JMalden,  a  distance  of  1^  miles. 

To  complete  the  improvement  of  Mvstic  Kiver  would  require  an 
appropriation  of  $20,000  and  of  Maiden  River  $30,000;  a  total  of 
.*?50,000;  all  of  which  could  be  expended  to  advantage  during  the 
fiscal  year  (Muling  June  30,  1S9C. 

My^tir  and  Miildeu  rivers  nw  in  tho  colluctiou  district  of  Bostou.  Mass.,  of  which 
nostOn  is  the  ])ort  of  entry,      riie  nearest  ]i<rht-hoiiHe  is  ou  Loui;lslancl,  Hostoa  HarboFi 

Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  aa  fol- 
lows : 

For  Maiden  KMver,  bv  act  of  An^nist  2,  IHS'2 $10,000 

ForMystie  and  Mald'^en  rivers,  l»y  act   of  .Inly  18,  1802 10,000 

Monc}!  statrmcnt, 

July  1,  18113.  balance  nnexi)onde<l $9,968.45 

July  1,  l^iM,  balance  unexpended 9,958.45 

Amount  (estiniatecl)  re«|nired  Ibr  <*oni])letion  of  existing  project 50,000.00 

Amount  that  can  be  ]irotitab]y  (^x])endedin  tiscal  year  ending; .Tuno  SO,  1896  50,000.00 
Submitted  in  ei)m{dianee  with  retiuiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1><G6  and  1N>7  and  of  sundry  civil  act  of  March  3,  18&3, 
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B   13. 

IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  outer  harbor, , 
united  by  a  deep  waterway,  and  each  accessible  from  the  sea  by  a 
distinct  channel,  widening  into  a  deep  and  spacious  roadstead. 

1.  Inner  harbor.— T\\\^  harbor  lies  to  the  north  and  westward  of  Long 
Island,  and  has  deep  water  and  good  anchorage  in  the  President  Eoads, 
seaward  of  Lower  Middle  Bar,  and  also  near  the  city,  westward  of 
Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  the  basin,  the  Charles,  Mys- 
tic, and  Chelsea  rivers  from  the  north,  and  the  Neponset  from  the 
south.     The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

2,  Outer  harbor, — This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Nantasket  Roads,  as  well  as  in  Hingham 
Bay,  a  well-sheltered  harbor  southeast  of  Paddocks  Island.  It  con- 
nects with  the  inner  harbor  by  the  main  ship  channel  through  the 
"Narrows,"  and  by  secondary  channels  east  and  west  of  Long  Island. 
It  is  reached  from  the  sea  by  Nantasket  Roads,  which  lie  south  of 
Georges  and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance 
by  Boston  Light, 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors  and  contain  many  islands,  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  tides  at  the  navy-yard  is  0.8  feet  and  at  the  entrance  to 
the  outer  harbor  0.4  feet.  A  sketch  of  the  harbor  was  printed  in  the 
Annual  Report  of  the  Chief  of  p]ngineers  for  the  year  1888,  page  454. 

The  object  of  the  iniproveinent  is,  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands,  and,  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  api)ropriations  from  1825  to  date  have  been  $2,G04,27G.10. 

The  total  expenditures  to  June  30,  1803  (excluding  outstanding 
liabilities),  were  82,2G4,8()3.80. 

WORKS   OF   PRESERVATION. 

Point  AUerton. — This  headland  at  the  southeasterly  entrance  of  the 
harbor  is  protected  by  a  granite  sea  wall  1,202  feet  in  length,  completed 
in  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet  is  protected 
by  an  apron  and  ei^ilit  short  jetties  of  granite  and  rubblestone.  No 
work  was  done  on  it  during  the  fiscal  year. 

Its  condition,  June  30,  1804,  is  as  follows: 

The  wall  is  <rencrally  in  good  order,  although  some  of  its  joints  need 
repointing.  The  hlulf  protected  by  this  wall  is  not  fully  covered  from 
storm  action,  and  the  sea  wall  should  be  extended  westward  for  a  dis- 
tance of  at  least  l.")0  feet,  and  the  foundation  of  this  extension  should 
be  jirotectcd  with  riprap. 

This  is  estimated  to  cost  $15,000. 

(ireut  BrcH'stcr  Island. — This  island  is  on  the  north  side  of  the  main 
ship  channel  near  the  entrance,     it  is  i)rotected  by  a  granite  sea  wall 
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2,840  feet  long,  which  was  completed  in  1869.    iNo  work  was  done  on  it 
during  the  fiscal  year. 

On  June  30, 1804,  the  wall  is  in  fair  order,  bnt  sonie  rei)oiutiug  is 
needed,  for  which  fnnds  iire  available. 

Georges  Island, — Its  northern  and  eastern  shores  are  protected  by  a 
granite  sea  wall  2,150  feet  long.  West  of  this  wall  is  a  riprap  protec- 
tion extending  for  4r>0  feet,  and  south  of  it  another  COO  feet  long.  The 
sea  wall  and  southern  riprap  were  built  about  1835.  The  western  rip- 
rap  was  built  in  1884-'8o. 

No  work  was  done  on  the  wall  or  ripraps  during  the  year,  and  they 
are  in  good  order  at  the  date  of  this  report. 

The  unprotected  western  shore  line  of  the  island,  in  front  of  the  Gov- 
ernnient  buildings,  has  been  considerably  abraded,- and  it  should  be 
protected  by  a  light  sea  wall,  1,400  feet  long,  at  a  cost  of  $35,000. 

Lo veils  Island, — The  western  shore  of  this  island  is  protected  by  a 
rub])lestone  apiK)n  975  feet  long,  built  in  1873,  and  repaired  and  extended 
in  1884;  the  nortliern  shore  is  covered  by  a  granite  sea  wall'TdO feet 
long,  built  in  1843;  and  the  eastern  shore  is  protected  by  a  granite  sea 
wall  800  feet  long,  built  in  1869  and  repaired  in  1879  and  1886,  and  by 
two  rubblestone  aprons,  one  between  the  northern  and  eastern  sea 
w  alls,  1,440  feet  long,  and  the  other  south  of  the  cast  sea  wally  1,330 
feet  long. 

Cooperations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  works  on  Juno  30,  1894,  was  as  follows:  The 
sea  walls  and  the  ripraps  of  the  eastern  shore  were  in  good  order;  the 
western  shore  riprap  was  undennined  in  places  and  had  fallen  down, 
bnt  it  needed  no  ininiediato  repairs. 

Gallops  Island, — The  western,  northern,  and  eastern  shores  of  this 
island  lu  e  i)rotected  by  a  granite  sea  wall  2,385  feet  long,  completed  in 
1892,  and  by  a  rubblestone  apron,  completed  in  1884,  3,050  feet  long, 
which  also  covers  part  of  the  foundation  of  the  sea  wall.  No  operations 
weie  in  propess  during  the  fiscal  year,  and  at  the  date  of  this  report 
the  works  arc  in  ♦i'ood  order. 

Deer  Island, — Three  i)ronnnent  bluffs  of  this  island  are  protected  by 
granite  sea  walls,  originally  built  about  1827.  The  north  head  wall  is 
1,740  feet  long,  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1805  and  18U9  these  walls  were  partly  rebnilL 
and  in  the  weakest  i)laces  were  backed  with  concrete.  They  were  all 
originally  built  dry,  and  from  time  to  time  have  required  repairs. 

No  operations  on  these  sea  walls  were  in  progress  during  the  fiscal 
ycjir,  and  they  are  in  good  order  at  the  date  of  this  report. 

L<pn(f  Island, — The  north  head  of  this  island  is  protected  by  a  granite 
sea  wall  2.081;^  feet  long,  completed  in  1874.  Part  of  the  foundation 
of  the  wall  and  the  beach  at  both  its  ends  is  protected  by  a  rabble- 
stone  jiiu'on,  aggregating  1,(>75  feet  in  length.  This  apron  was  bailt 
in  1874,  and  extended  in  1884  and  1892-'93. 

No  operations  were  in  i)rogress  during  the  fiscal  year,  and  the  works 
are  in  good  order  at  the  date  of  this  report. 

Rains/ord  Island. — The  north  head  of  this  island  is  protected  by  a 
dry  granite  sea  Mall  1,500  feet  long,  originally  built  about  1840,  and 
extensively  repaired  in  1884-85.  No  work  was  done  dniing  the  fiscal 
year,  and  on  June  30,  1S94,  the  wall  is  in  good  order. 

Castle  Island, — The  north  and  i)art  of  the  east  and  west  shores  of 
this  island  an*  protected  by  a  dry  granite  sea  wall  3,300  feet  long,  built 
about  18;^5.  A  light  ri])rap  extends  along  the  east  shore  300  feet  flrom 
the  end  of  the  Avail;  this  was  built  in  18()5.     No  work  was  done 
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the  year  ending  June  30,  1894,  and  at  that  date  the  riprap  was  in  good 
order.  The  sea  Avail  needed  repairs  on  the  north  face,  a  short  distance 
west  of  the  wharf,  where  the  foundation  has  been  undermined  and  the 
wall  has  settled.  About  100  running  feet  of  the  wall  has  been  thus 
injured,  and  this  length  of  the  wall  needs  taking  down  and  rebuilding, 
at  a  cost  of  $1,000. 

Governors  Island, — The  shore  line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluft's,  however,  should  be  covered  by  sea 
walls  to  prevent  additional  abrasion,  not  only  to  secure  the  sites  of 
the  batteries  which  occupy  these  bluffs,  but  also  to  prevent  injury  to 
the  main  ship  channel. 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 

W^ORKS   OF   IMPROVEMENT. 

The  main  ship  channel, — Before  improvement  it  had  a  least  width  of  100 
feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  original 
project  for  its  improvement  Avas  submitted  in  18C7.  It  proposed  t-odredge 
the  channel  23  feet  deep  at  mean  low  Avater,  1,000  feet  wide  at  the  upper 
and  lower  middles,  and  G85  feet  at  the  Narrows. 

In  1870  the  proposed  width  at  the  Narrows  was  reduced  to  625  feet, 
and  increased  to  1,100  feet  at  the  anchorage  shoal  in  the  inner  harbor. 

In  1887  it  Avas  proposed  to  straighten  the  passage  through  the  Nar- 
rows by  cutting  off'  a  spur  that  projected  from  Lovells  Island,  which 
Avas  estimated  to  contain  20,000  cubic  yards. 

A  revised  project  for  the  improvement  of  the  main  channel  was  sub- 
mitted August  11,  1892.  It  proposed,  in  accordance  with  the  act  of 
July  13,  1892,  to  widen  and  deepen  the  channel  so  that  it  should 
be  1,000  feet  Avide  and  27  feet  deep  at  mean  low  water.  This  revised 
project  was  estimated  to  cost  $1,250,000. 

On  June  30,  1893,  the  main  ship  channel  was  23  feet  deep  at  mean 
low  water,  1,100  feet  wide  west  of  the  upper  middle,  850  feet  wide  at 
the  upper  middle,  1,000  feet  wide  at  the  lower  middle,  and  at  least  625 
feet  wide  elsewhere. 

In  effecting  this  iraproAcment  dredging  or  blasting  was  done  at  the 
following  places: 

At  Nashs  Rock  Shoal,  during  the  years  1876-1878,  365  cubic  yards  of 
ledge  were  remoAcd. 

At  Kellys  Rock  and  /Shoal,  during  the  years  1869-1879, 222  cubic  yards 
of  ledge  Avere  removed. 

Tower,  Coricin,  and  Channel  Rocks  were  removed  during  the  years 
1867-'75;  they  aggregated  6082  cubic  yards. 

From  the  west  end  of  Brewster  Spit,  during  the  years  1874-'76,  1891, 
and  1892,  57,730  cubic  yards  of  sand  and  gravel  were  dredged,  and  95 J 
cubic  yards  of  ledge  Avere  removed. 

At  Lovells  Island,  from  the  southeast  and  southwest  points,  267,294^ 
cubic  yards  Avere  dredged  during  the  years  1867-'77,  and  from  the  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
the  years  lS80-'83, 36,957  cubic  yards  were  dredged  and  20  tons  of  rock 
were  removed. 

At  the  Lower  Middle,  in  1874-'75,  State  and  Palmyra  rocks  were 
removed;  they  aggregated  62  cubic  yards.  In  1887-'89,  71,892  cubic 
yards  were  dredged  from  this  shoal  and  375  cubic  yards  of  ledge  were 
removed. 
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At  the  Upper  Middle,  during  tho  years  1870-70,  1880-'93,  G26,452j^ 
(ill  bio  yards  were  dredged,  and  229  cubic  yards  of  ledge  were  removed. 

At  Anchorage  Shoal,  during  the  years  1879-'82,  05,327  cabic  yards 
were  dredged. 

At  Man-of-  War  Shoal,  85,917  cubic  yards  were  dredged  hi  the  years 
1878-'80. 

.1/  Mystic  River  Shoal,  during  the  years  1879-'82,  82,082  cubic  yards 
were  dredged. 

During  tlie  fiscal  year  operations  were  in  progress  under  the  contract 
of  October  17,  1892,  with  Mr.  Charles  H.  {Souther,  of  Boston,  Mass.. 
and  Mr.  Augustus  K.  Wright,  of  Portland,  Me.,  to  dredge  500,000 
cubic  yards  from  the  main  ship  channel,  and  302,231  cubic  yards  were 
dredged,  a  total  of  307,897  cubic  yards  removed  under  the  contract. 

The  improved  channel  at  the  date  of  this  report  is  27  feet  deep  at 
mean  low  water,  300  feet  wide  at  the  shoal  east  of  Nashs  Bock,  1,000 
feet  wide  at  the  shoal  west  of  Nashs  Kock,  500  feet  wide  at  the  Centu- 
rion Shoal.  In  the  Narrows  the  channel  has  been  dredged  700  feet 
wide,  but  ledges  were  uncovered  which,  until  they  are  removed,  pre- 
vent the  use  of  the  increased  depth.  These  ledges  contain  4,532  cubic 
yards  above  the  i)roi)osed  grade. 

The  remainder  of  the  main  ship  channel  is  in  the  same  condition  as 
on  June  30,  1893. 

The  appropriation  for  the  project  of  August  11,  1892,  has  been 
*2r>5,0()0. 

The  balance  necessary  to  complete  it,  after  the  channel  at  the  Upper 
Middle  r>ar  has  been  widened  in  accordance  with  the  original  project 
(wliioh  it  is  estimated  will  cost  81(>0,000),  is  8985,000. 

The  lollowing  tributary  channels  have  been  improved  by  dredging 
or  bhisting: 

1.   (CHARLES   RIVER. 

This  river  empties  into  the  inner  harbor  near  the  navy-yard  at 
Chailcstown. 

Helore  improvenn^nt  the  natural  channel  had,  so  far  up  as  Western 
avenue*  bridge,  4iJ  miles  from  its  mouth,  7  feet  depth  at  mean  low  water, 
except  in  several  places,  covering  about  1 J  miles  in  length  below  Brook- 
line  street  bridge,  where  the  dei)th  varied  from  4^  feet  to  7, 

From  Western  avenue  bridge  to  Arsenal  street  bridge  (2 J  miles)  there 
wiis  a  dei)th  of  4  feet  at  mean  low  water,  and  thence  to  the  dam  at 
the  head  of  tide  water  (1 J  miles)  a  depth  varying  from  0  to  OJ  feet  above 
mean  low  water.  The  mean  rise  or  fall  of  the  tide  is  10  feet.  A  sketch 
showing  the  river  was  jmblished  in  the  Annual  liei)ort  of  the  Chief  of 
Knjjfineers  lor  1SS4,  i)age  512. 

Till*  project  Inr  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deei)ening  the  natural  channel,  so  that  it  shall  be 
from  its  mouth  to  Western  avenue  bridge  7  feet  deep  at  mean  low  water 
and  200  feet  wide;  IVom  Western  avenue  bridge  to  Market  street  bridge 
(}  feet  doei)  «*t  mean  low  water  and  80  feet  wide;  thence  to  the  dam  at 
the  head  of  tide  water  00  feet  M'ide  and  2  feet  deep  at  mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  A, 
revised  estimate  was  submitted  in  1881  of  >?12.j,000. 

The  total  allotments  from  the  approju-iatious  for  Boston  llarbor  for 
this  work  to  date  have  been  $77,500. 

The  expenditures  to  Juiu'  30,  1S!»3,  were  $57,500. 

No  operations  W(»re  in  ])rogress  during  the  fiscal  year,  and  the  con- 
dition of  the  improvement  on  «)une  t^O,  1801,  was  as  follows:  The  pro- 
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jected  channel  had  been  completed  from  the  month  of  the  river  to 
Arsenal  street  bridge  (7|  miles) ;  work  was  stopped  at  this  point  for  the 
reason  that  the  piers  and  draws  of  this  bridge  do  not  conform  to  the 
projected  channel  above  it.  In  effecting  this  improvement  127^971 
cubic  yards  were  dredged  during  the  years  1880-'84. 

2.  FORT  POINT   OHANNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  South  Boston 
on  the  other  side.  It  connects  the  tidal  basin  of  South  Bay,  which  has 
an  area  of  250  acres,  with  Boston  inner  harbor,  is  fast  becoming  the 
center  of  the  city's  most  extensive  shipping  trade,  and  is  the  most 
imx>ortant  branch  of  the  main  ship  channel.  Fort  Point  channel  is  l^ 
miles  long. 

Before  improvement  the  least  depth  at  mean  low  water  was  12  feet 
at  its  entrance,  and  17  feet  above  Congress  street  bridge. 

That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by  bridges 
at  Congress  street,  Mount  Washington  avenue,  and  at  an  intermediate 
point.  The  bridges  have  conveniently  located  draw  openings,  but  the 
draw  piers  of  the  railroad  bridge  must  be  strengthened  or  recon- 
structed ^before  the  improvement  can  be  extended  past  them,  and  the 
width  of  the  draw  increased  to  that  of  the  other  bridges  above  and 
below  it. 

The  project  for  this  improvement  was  submitted  January  27, 1885. 
It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep 
at  mean  low  water  from  the  entrance  to  near  Federal  street  bridge,  a 
distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000,  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  act  of  August  5, 1886,  $18,750  was  allotted  for  the  in^rove- 
ment  of  this  channel  from  the  appropriation  for  Boston  Harbor. 

The  total  expenditures  to  June  30, 1893,  were  $18,750, 

Ko  operations  were  in  progress  during  the  year,  and  the  condition  of 
the  improvement  June  30,  1894,  is  as  follows:  The  channel  is  dredged 
as  proposed  from  its  entrance  to  Congress  street  bridge,  a  distance  of 
1,000  feet;  94,211  cubic  yards  were  removed  in  effecting  this  improve- 
ment during  the  year  1887. 

To  complete  the  improvement  as  proposed  to  Federal  street  bridge 
will  cost  $60,000,  and  this  sum  could  be  expended  to  advantage  during 
the  iiscal  year  ending  June  30,  1896,  if  the  railroad  draw  shall  have 
been  properly  reconstructed. 

3.   HINGHAM  HABBOB. 

See  separate  report. 

4.  NANTASKET  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  basin. 
It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Kantasket  Beach, 
about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
depth  of  at  least  11  feet,  except  at  the  eastern  end,  1,600  feet  from  the 
wharf,  where  the  width  was  reduced  to  from  40  to  50  feet,  and  the  depth 
to  less  than  S  feet.  It  was  circuitous  and  obstructed  by  bowlders  at 
the  mouth  of  Weir  liiver,  and  by  a  ledge  near  the  wharf. 

The  project  of  improvement,  adopted  in  1880  and  completed  in  1881- 
'83,  was  to  widen  and  deepen  the  channel  from  the  mouth  of  Weir  Biver 
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to  the  steamboat  wharf,  so  that  it  would  be  100  feet  wide  and  9}  feet 
deei)  at  menu  low  water,  to  remove  a  few  bowlders  at  the  mouth  of  Weir 
liiver,  and  to  remove  the  ledge  near  tlie  wharf. 

In  1891,  in  accordanee  with  the  act  of  September  19, 1890,  the  chan- 
nel was  widened  to  150  feet. 

The  total  allotments  for  this  work  from  the  appropriations  for  Boston 
Harbor  to  date  have  been  $31,067.80,  of  which  $30,045.69  have  been 
expended  to  June  30,  1894. 

On  June  30, 1893,  operations  were  in  progress  under  the  contract  of 
September  22,  1892,  with  Mr.  Augustus  B.  Martin,  of  Boston,  Mass.; 
this  contract  was  comx)leted  July  12, 1893,  and  at  the  date  of  this  report 
the  improved  channel  is  150  feet  wide  and  12  feet  deep  at  mean  low 
water,  except  over  the  ledge  at  the  steamboat  wharf. 

During  the  year  $10,228.21  were  expended  on  this  improvement. 

Tonnnjje  of  tlio  channel  in —  Tons.        Tonnage  of  tho  channel  in —  Ton*. 


1S74 390,226 

1SX9 65^1,920 

18iH) 703,340 


1891 800,000 

1892 820,000 

1893 835,000 


5.   CHANNEL   BETWEEN  NIXS   MATE   AND   LONG  ISLAND. 

Tliis  is  a  ehannel  throngh  the  bar  whieh  extends  from  the  north  head 
of  Long  Island  to  Is'ixs  Mate  IShoal.  Previous  to  improvement  there 
was  ih  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvemen  t  was  adopted  in  18S3.  It  was  to  dredge 
a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and  about  550 
feet  long.  In  1887  it  was  recommended  that  tho  axis  of  the  cut  be 
sliifted  30  degrees  to  the  westward,  and  that  it  be  widened  to  300  feet 
;ni(l  made  15  feet  at  mean  low  water.  The  original  project  was  esti- 
mated to  ('ost  $1),000.  The  project  of  1887  was  estimated  to  cost  4^23,000 
additional.  No  specific  appropriation  has  been  made  for  this  work. 
Th(»  expenditnrcs  on  it  to  June  30,  1893,  from  the  appropriations  for 
iJoston  Harbor,  wen*,  821,982.97.  Xo  operations  were  in  progress  dur- 
ing the  ILscal  year,  and  at  the  date  of  this  report  the  channel  isSOO  feet 
wide,  15  I'eet  deep  at  mean  low  water. 

().   nROAl)   SOUND. 

An  obstruction  called  Barrel  Kock,  lying  on  the  north  side  of  the 
r>road  ISound  Channel,  was  removed  in  1809.  It  contained  116  cubic 
yards. 

7.   .TKFFUKYS   POINT   CHANNEL. 

Tliis  ('liann(4  is  an  extension  of  the  main  ship  channel  from  near 
(irand  Junction  Wharf  (East  Boston)  toward  Jeffreys  Point. 

A  ])r()je(t  lor  its  inii)r()vement  was  submitted  December  2, 1890,  ia 
j.ccordancc*  with  the  act  of  September  19,  1890.  It  was  proposed  to 
dredge  a  channcMOO  feet  wide  from  Grand  Junction  Wharf  to  just  eart 
of  Simpson's  Patent  Dry  Docks,  and  IS  feet  deep  at  mean  low  water. 
'J'hence  graihially  narrowing  the  ])roposed  channel  to  250  feet,  and 
<lccreasing  the  dei)th  of  water  to  lo  feet  at  mean  low  water  to  ajnne^ 
tion  with  the  same  dc])th  off  Jclfrevs  Point.  This  was  estimated  to 
cost  8r>0,()00. 

The  total  allotnu^nts  for  this  work  to  date,  from  the  appropriations filT 
Boston  llarlxn^have  been  Jif50,()00. 

I1ie  exi)endit.ures  to  June  30,  1893,  were  d32,8(».09. 

On  June  30,  1893,  the  improved  channel  was  350  feet  wide  tfcn 
Grand  Junction  Wharf  to  just  east  of  the  dry  docks,  18  feet  deep  flf 
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mean  low  water,  iiud  thence  to  Jeffreys  Point  the  channel  was  com- 
pleted as  proposed. 

A  contract  was  in  force  with  Mr.  Charles  II,  Souther,  of  Boston, 
Mass.,  to  dredge  55,000  cubic  yards  from  this  channel. 

This  contract  was  dated  September  30,  1S92,  and  operations  under  it 
were  commenced  in  October,  1802:  were  suspended  in  November,  1892; 
recommenced  in  September,  1893,  and  completed  in  November,  1893, 
During  the  liscal  year  39,190  cubic  yards  were  dredged,  a  total  of 
59,893  yards  removed  under  the  contract. 

At  the  date  of  this  report  the  improvement  is  completed. 

The  expenditures  for  this  channel  during  the  year  were  $14,882.60. 

Recapitulation  of  amounts  which  could  he  expended  to  advantage  dnrinj  the  fiscal  year 

ending  JuneSOj  ISOO, 

Extension  of  Point  Allcrton  sea  wall $15, 000 

Sea  waU  for  Georges  Island 35, 000 

Sea  walla  for  Governors  Island 80, 000 

Widening  main  slii])  ehannel  at  Upper  Middle 160, 000 

Completion  of  Fort  Point  Channel 60, 000 

Continnation  of  revised  i)roject  for  main  ehannel 350, 000 


Total 700,000 

The  several  works  rompleted  and  projected  for  the  improvement  of  this  harbor 
are  located  in  tlic  collection  distri<'t  of  JJoston  and  Charlestown,  Mass.  Boston  is 
the  port  of  entry. 

The  accomi)anyinp:  commercial  statistics  for  the  fiscal  year  ending 
June  .'iO,  1894,  have  been  furnished  by  the  collector  of  customs  at  Bos- 
ton, Mass. 

T\w  dates  and  amounts  of  the  appropriaticms  for  this*  work  are  as 
folh)ws: 


Act  of— 

March  2,  1825 $52, 

March  li),  1H28 

May  23,  1828 

March  2,1821) 

March  2,  1831 

Fehru.irv  24,  1832 

March  2,' 1831 

.Inly  3.  1832 

March  3,1811 

August  31,  1812 

July  1,  183(> 

Julv  7,  18!^ 

Maivh  3,1841 

March  3,  1843 

.Tuly  2,  1801  

Fehruary  28,  18(55 

.June  12.18(;(; 

.lulv  20.  1818 

Aui^Mist  30.  1852 

.hiiv2,18(J4 

February  28,  1805 


8?; 

7, 
5, 

9, 
12, 

60, 

1, 

2, 
15, 

7, 

1, 
16, 
10, 

3, 
50, 
40. 
30, 
40, 
20, 


972. 56 
000.00 
000.00 
310.  .54 
000.00 
000. 00 
390.00 
000.00 
500.00 
000.00 
000.00 
353. 00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 

000.  no 

000.00 
000.00 


Act  of  ^ 

Jnly  12,1866 $75, 

March  2, 1867 375, 

Jniyll,  1870 100, 

March  3,  1871 100, 

JunolO,  1872 75, 

March  3, 1873 150, 

Jnno23, 1874 100, 

March  3,  1875 100, 


Augnst  14, 1876 50, 

Juno  18, 1878 55, 

March  3, 1879 50, 

Jnnol4, 18S0 75, 

March  3, 1881 100, 

Augnst  2,  1882 96, 

July5,188l 5, 

August  5, 1886 56, 

Augnst  11,  1888 125, 

September  19, 1890 145, 

July  i;t,  1892 300, 


000.00 
000.00 
000.00 
000  00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
030.00 
000.00 
000. 00 
500.0  J 
000.00 
250  00 
OJO.  0.) 
000.00 
000.00 


Total 2,604,276.10 


Money  statement. 

July  1. 1803,  balance*  unox])en(le(l $339,  412.  30 

June  30,  1894,  amount  expended  during  liscal  year 157,  280.  63 

Julv'l,  1894,  balance  unexpended 182,131.07 

July  1,  181)4,  outstanding  liabilities $.^),  200.  89 

Jnly  1, 1894.  amount  covered  by  uncomi)leted  contracts 83,  219.  07 

1 13, 425. 96 


July  1.  1894,  balance  available 


08,  705. 71 
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'Araonnt  (estimated)  required  for  completion  of  existing  project $1,335,000.00 

Aiiionnt  that  can  be  protitably  expen<led  in  iiscal  year  ending  JnneSO, 

18JK5 1 700,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL   STATISTICS. 


Amount  of  revenue  collected,   1892,   $14,491,854.98;    1893,    $15,791,588.16;    1894, 

$8,981,419.98. 


Shipping. 


Entrances: 
Furt'ign. 

ClmraiKM-H : 
Fon"i;in . 


*  1802.  .  1893. 


1K94. 


I 


Xo.         Tom.         Xo.    \      Tom.         Xo.    '      Tons. 
2.262     1.G63.711     2.373  '  1,633.740     2,096        1,006, 1U8 

2. 181     1,406,650     2,231  |  1.330. 165     2,032        1.432,107 


1892. 


1893. 


lniportation«: 

Mt'n-haniliHO 

Coin  uuiX  Inillitm 

Ex]M>rtati«»nrt: 

Fiin'i^n  nuTt'liandiHo  . . 

Donif.st  ic  ni»r('hMn(liH«> . 

Coin  and  bullion 


$71,780,480 
12.944 

504, 140 
86, 610, 057 


$79, 357. 654 
29,207 

80:i,265 

84, 596. 157 

2, 250, 250 


1894. 


$50,319,331 
450.750 

1. 131. 114 

82,842.340 

2,150.000 


B  14. 
IMPKOVKMEXT  OF  WEYMOUTH  RIVER.  MASSACHUSETTS. 

Weynioutli  (Fore)  Rivor,  tributary  to  Hin^ham  Bay,  Boston  Harbor, 
Massacliusetts,  is  one  of  tlie  most  important  w«ater  eourseH  on  the  south 
coast  of  M  assacliusetts  Bay.  It  is  navigable  at  low  water  for  vessels  not 
exceeding  18  feet  draft  for  4  miles  from  its  mouth,  and  for  a  further 
distance  of  ^5  miles,  to  the  head  of  navigation,  at  least  3  feet  depth  was 
foun<l  at  mean  h)w  water  before  its  imi)rovement. 

The  original  project  of  improvement  was  submitted  December  2, 1889. 
It  was  based  on  tlie  survey  provided  for  in  the  act  of  August  11,  1888, 
and  proposed  to  improve  the  natural  channel  of  the  river  by  dredging, 
so  that  C  teet  depth  at  im^an  low  water  could  be  carried  to  the  head 
of  navigation,  in  a  channel  KK)  feet  wide  near  the  wharves  at  Wey- 
mouth I.anding;  thence  to  Braintree  bridge,  80  feet  wide,  and  above 
the  bridge  50  feet  wide,  with  increased  width  at  each  turn  to  facilitate 
the  niovement  of  v<»ssels.  Tlio  total  length  of  channel  to  be  improved 
was  7,(MI0  feet,  ap]»roximately,  and  the  cost  was  estimated  to  be  $40,000. 

Tho  total  apju-opriations  for  this  work  to  date  have  been  820,000. 

The  expenditures  to  eJune  Mh  ISD.'i,  were  ??10,038.04. 

On  June  ;»(),  1S1»;>,  the  improved  channel  was  0  feet  deep  at  mean  low 
water,  10  feet  wide  to  Braintree  bridge,  and  25  feet  wide  thence  to  the 
head  of  navigation. 

No  operations  were  in  ])rogress  during  the  fiscal  yter,  and  at  the  date 
of  this  report  the  improvement  is  in  the  same  coiiditlou  as  on  JuiM-dO, 

lso;^». 

The  amount  required  to  completer  the  improvement  is  $20,000,  all  of 
which  could  be  expended  to  a<lvantage  during  the  iiscal  year  ending 

Jm:c  :V.).  1S!>{J. 
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Weymouth  River  is  in  the  collection  district  of  Boston,  Mass.,  of  whioh  Boston 
is  the  port  of  entry.  The  nearest  light-house  is  on  Long  Islandi  Boston  Harbor, 
Massachusetts. 

Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor, Massachusetts. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 

By  act  of — 

September  19, 1890 $10,000 

July  13, 1892 10,000 


. 


Money  statement 

July  1, 1893,  balance  unexpended $9,961.36 

July  1, 1894,  balance  unexpended 9,961.36 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1896  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1898. 


B  15. 

IMPROVEMENT  OF  HARBOR  AT  HINGHAM,  MASSACHUSETTS. 

Hinghain  Harbor  is  situated  in  the  southern  part  of  Hingham  or 
Hull  Basin,  which  comprises  all  that  part  of  Boston  lower  harbor  south 
of  Xantasket  Koads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1888,  Part  I,  p.  456. 

The  harbor  covers  an  area  of  1  square  mile,  and  has  extensive  mud 
flats  bare  at  low  tide. 

The  mean  rise  or  fall  of  the  tide  is  9.4  feet. 

The  channel  leading  to  Hingham,  south  of  Bagged  and  Sailor  islands, 
was,  before  improvement,  very  narrow  and  crooked,  and  obstamcted  by 
sunken  rocks  and  shoals.  Its  least  width  was  30  feet  and  least  depti^ 
4  feet  at  mean  low  water. 

The  object  of  its  improvement  was  to  widen  and  deepen  the  natural 
channel  from  deep  water,  near  the  head  of  the  harbor,  to  the  steamboat 
wharf,  a  distance  of  2,500  feet. 

The  original  project  of  improvement  was  submitted  December  23, 
1874. 

It  provides  for  an  improved  channel  on  the  east  side  of  Sailor  Island, 
past  the  west  side  of  Beacon  to  the  Hingham  wharf,  100  feet  wide  and 
8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 

This  project  was  modified  January  20, 1885,  when  it  was  proposed  to 
deepen  the  improved  channel  to  10  feet  at  mean  low  water  and  to 
remove  a  mid-channel  ledge,  lying  between  Chandler  and  Bagged 
islands,  at  an  estimated  cost  of  $18,750. 

The  total  amount  appropriated  for  this  work  to  date  is  $29,000. 

The  expenditures  to  June  30,  1893,  were  $28,985.76,  and  the  project 
for  the  improvement  of  the  harbor  was  completed. 

Xo  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

Iliugham  Harbor  is  in  the  collection  district  of  Boston,  Mass.  The  nearest  Ught- 
hoiise  is  the  Narrows  Light,  on  the  main  ship  channel  in  Boston  Harbor,  5  miles 
distant. 
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Tlie  dates  and  amounts  of  the  appropriations  for  this  work  are  as 

follows: 

Allotted  from  appropriatiou  for  Boston  Harbor,  act  of  MarcA  3,  1875 $10,  000 

Act  of— 

March  5,  1880 6,000 

Aupist  11,  1888 5,000 

►September  19,  1890 .  5,000 

July  13,  1892 3,000 

Total 29,000 

Commercial  statistics  are  included  in  tlie  statement  for  Boston  Har- 
bor. 

Money  statement. 

July  1,  1893,  balance  unexpended $14. 24 

J  une  30,  1894,  amount  expended  during  liscal  year 14. 24 


B  i6. 
IMPROVEMEXT  OF  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  lighthouses,  and  just  southwest  of 
the  direct  sailing  course  of  all  ocean-going  vessels  entering  Bosto:i 
Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres, 
approximately,  more  than  0  acres  of  which  had  a  depth  of  at  least  3 
feet  at  mean  low  water.  It  was  entirely  oi>en  to  the  action  of  east 
winds,  and  the  entrance  was  obstructed  by  many  sunken  bowlders. 
The  depth  on  the  bar  was  about  2  J  feet  at  mean  low  water.  The  mean 
rise  or  lall  of  the  tide  is  1>.8  feet. 

The  plan  of  the  harbor  showing  the  proposed  improvement  was  pub* 
lished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part 
I,  ]).  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston  whi(.*h  are  too  far  south  of  their  coarse  to  clear 
the  dangerous  ledges  near  Minots  lighthouse. 

The  i)r()ject  for  the  improvement,  adopted  in  1881,  is  to  build  two 
rnbbK'st^)iie  breakwaters  converging  from  opposite  shores,  and  to 
dredge  an  ancliorage  basin  with  channels  connecting  with  the  sea  and 
the  town  wharves. 

Tlie  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long;  and 
the  south  breakwater,  from  the  point  of  the  lirst  cliff,  is  to  be  730  feet 
long.  l>oth  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above 
mean  high  water,  except  attheir  outer  ends,  which  are  to  be  built  6  feet 
higher,  to  serve  as  sites  for  entrance  beacons.  The  anchorge  basin  is 
to  be  :30  acres  in  area,  approximately.  The  entrance  channel  is  to  be 
2,700  fret  long  and  300  feet  average  width. 

The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  /iOOyOOO  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance 
channel;  12  to  15  feet  between  the  breakwaters,  12  feet  immediately 
in  rear  of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin; 
the  channel  leading  to  the  town  wharves  is  to  be  3  feet  deep,  all  at  meap 
low  water. 
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The  estimated  cost  of  tbe  breakwaters  was  $100,000,  and  of  the 
dredging  $190,000,  a  total  of  $290,000. 

The  total  amount  appropriated  for  this  work  to  date  is  $73,680. 

The  amoant  expended  to  June  30, 1893,  was  $69,959.84. 

The  condition  of  the  improvement  June  30, 1893,  was  as  follows: 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long. 

All  known  bowlders  obstructing  tlie  entrance  of  the  harbor  were 
removed. 

The  anchorage  basin  was  400  by  350  feet  in  area,  7  feet  deep  at  mean 
low  water. 

The  entrance  channel  was  1,600  feet  long,  100  feet  wide,  and  5  feet 
deep  at  mean  low  water.  The  channel  connecting  the  basin  with  the 
town  wharves  was  3  feet  deep  at  mean  low  water,  and  100  feet  wide, 
except  at  the  upper  end,  where  for  a  distance  of  75  feet  it  averaged 
only  50  feet  wide. 

The  north  breakwater  was  720  feet  long,  the  south  breakwater  was 
250  feet  loYig,  and  operations  were  in  progress  under  a  contract  with 
Mr.  Joseph  H.  White,  of  Boston,  Mass.,  to  deposit  3,643  tons  of  rab- 
blestone  in  the  south  breakwater. 

Operations  under  this  contract  were  commenced  in  September,  1893. 
A  total  of  3,643^  tons  of  rubblestone  were  deposited  in  the  south  break- 
water, and  300  feet  of  its  length  were  completed. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  north  breakwater,  the  entrance  channel,  the 
anchorage  basin,  and  the  channel  leading  to  the  town  wharves,  are  in 
the  same  condition  as  on  June  30, 1893. 

To  complete  the  improvement  will  require  an  appropriation  of 
$217,500,  of  which  $40,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1896,  in  complciting  the  south  breakwater. 

Scitnato  is  in  the  collection  district  of  Pljrmonth,  Maas.,  of  which  the  port  of  ent^r 
is  Plymouth,  Mass. ;  tbe  nearest  light -house  is  Minots  Light,  ahout  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

March  2, 1829 $180 

August  30, 1852 1,000 

June  14, 1880 7,500 

March  3, 1881 10,000 

Augii8t2, 1882 10,000 

July5,1884 10,000 


Act  of— 

August  5^  1886 $10,000 

August  11, 1888 5,000 

September  19, 1880 %0,(m 

July  13,1892 10,000 


Total 73,680 

Appropriations  since  18S0  have  been  expended  in  accordance  with 
the  present  project. 

Moiiey  statement. 

July  1, 1893,  balance  unexpended .- $3^720.16 

.1  uiie  30, 1894,  amount  expendwl  during  fiscal  year 3^  675. 95 

July  1, 1894,  balance  unexpended 44. 21 

r Amount  (estimated)  required  for  completion  of  existing  project 217,500. 00 

'J  Amount  that  can  be  proti tably  expended  in  fiscal  year  ending  June  30, 1896    40, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 
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COMMEKCIAL  STATISTICS. 

Aiiiouut  of  revenue  collected,  1892,  $31.50;  1893,  none;  1894,  none. 


Shipping. 


Entrnnct'H: 

Foreign.. 

DomeHtic 
Clearanofs: 

Fon-i^i . . 

Domestic 


1892. 


1803. 


18M. 


Xo. 

1 

129 


1 
20 


Ton*. 
100 
3.000 

Xo.    [ 
2  ■ 
22 

Tons. 
205 
3.060 

So,   \ 
2 
35 

-35 : 

1 

Tons. 

lmiM»rtf<l. 


C-onl tons . . 

LiiihImt IVet., 

Lime barn^lH . . 

Krirk number.. 

Shinjjh-fl do 

MiHccUaueous 


1892. 


3.000 

I.TiOO.OOO 

2.~iO 

2.j,  000 


1893. 


1804. 


2.500 

1,000.000 

1.000 

150,000 


■1,000 


8,000 

1,800,000 

1.000 

300,000 

8,000,000 

ttt.000 


'  r.jirrolrt  herring.  t  Ilarrola  Irish  moHs. 

Coasting  vessels  drawing  from  8  to  11  feet  frequent  the  harbor. 


B  17. 
IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 

Plymouth  JLirbor  is  situatod  30  miles  south  of  Boston.  Its  outer 
aiiehorago,  the  ''Cow  Yard,"  is  common  to  Tlymouth,  Kiuj^ston  and 
Dnxbury,  and  is  tlic!  only  refngre  for  seag^oing  vessels  from  northeasterly 
^alcs,  when  caught  b<»tween  Boston  and  Provincetown,  a  distance  of 
about  75  miles,  following  the  coast  line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstrmtted,  of  ample  width,  and  sufficiently  deep 
for  the  wants  of  commerce.  The  anclunage  is  capacious,  and  has  good 
''  liolding  ground,''  but  the  extensive  tidal  basins  inside  of  it  give  strong 
variable  currents  across  it. 

The  inner  or  harbor  i)roper  is  formed  by  Long  BciU^h,  a  narrow,  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  mainland^ 
and  about  1  mile  from  it. 

The  harbor  contains  about  2,(MK)  acres,  almost  all  of  which  is  dry  at 
low  tide.  A  few  narrow,  crooked  channels  traverse  these  flats.  They 
join  about  the*  center  of  the  harbor,  op])08ite  the  town  wharves,  and 
form  the  main  ship  channel  (\M)  feet  wide,  approximately,  and  10  feet 
deep  at  nu^an  low  water),  which  runs  directly  behind  the  northern  half 
of  Long  JJeach  to  the  <mtei'  an(*horage. 

Tlie  maintenance  of  this  inner  harbor  and  channel  dei)ends  on  the 
preservation  of  Long  P>each. 

A  chart  of  the  harbor  was  jmblished  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  the  year  18S8,  Part  I,  p.  4ti0. 

Before  improvement  about  0  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Previous  to  LSI."*  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  of  Long  I>each.  From  the  nature  of  the  work  it  can 
at  no  time  be  considered  completed,  and  small  annual  appropriations 
are  necessary  to  repair  any  damages  done  by  storms.    The  various 
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devices  employed  for  this  pari)ose  are  described  iu  the  Anuual  Beport 
of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  ship  channel,  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water.  This  project  was  modified  in  1877,  so  as  to  include 
the  dredging  of  a  basin,  866  feet  long,  150  feet  wide,  and  8  feet  deep, 
directly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin  to 
9  feet  at  mean  low  water,  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  liS84  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 
This  estimate  was  revised  in  1885,  in  accordance  with  the  low  price§ 
then  current  for  dredging,  and  the  cost  was  then  estimated  to  be 
$22,500. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is 
$179,766.90,  of  which  there  had  been  expended  to  June  30, 1893: 

For  beach  protection $122, 558. 77 

Fordredgiug * 50,514.89 

Total 173,0e8.66 

On  June  30, 1893,  the  improved  channel  was  2,286  feet  long,  150 
feet  wide;  the  basin  was  866  feet  long,  150  feet  wide;  both  were  9  feet 
deep  at  mean  low  water.  Long  Beach  was  in  fair  order,  but  additional 
bulkheads  were  needed  on  its  southern  end. 

During  the  fiscal  year  a  small  force  of  hired  labor  was  employed  iu 
repairing  and  extending  the  bulkheads  protecting  the  south  end  of 
Long  Beach.  Three  thousand  running  feet  of  bulkheads  were  built  or 
rebuilt. 

At  the  date  of  this  report  Long  Beach  is  in  good  order,  and  the  pro- 
ject for  the  improvement  of  the  harbor  is  completed. 

A  small  sum  should  always  be  available  for  tiie  harbor  to  immediately 
repair  any  damage  made  to  Long  Beach  by  storms.  These  necessary 
repairs  have  averaged,  in  the  last  twenty  years,  $1,500. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymonth,  Mass.,  of  which  Ply- 
mouth is  the  port  of  entry.  The  nearest  light-houses  are  the  Plymoath  (Garnet) 
Lights,  about  5  iuiles  from  Plymouth,  and  Doxbnry  Pier  Light,  abont  2  miles  dis- 
tant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1894,  have  been  furnished  by  the  collector  of  customs  at 
Plymouth,  Mass. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as  follows : 


Act  of— 

May  26,  1824 $20,000.00 

March  3, 1825 5,712.00 

March  25,  1826 13, 184. 90 

April  23,  1830 1,850.00 

March  2,  1831 2,820.00 

July  3,  1832 •    2,500.00 

Mafrh2,  1833 600.00 

June  28,  1834 2,000.00 

March  3,  1835 700.00 

Julv2,  1836 500.00 

July  7,  18:^ 2,400.00 

August  31,  1852 5,000.00 

Julv  11,  1870 10,000.00 

March  3,  1871 10,000.00 

June  10,  1872 2,500.00 

ENG  94 36 


Act  of— 

March  3,  1873 $3,000.00 

June  23,  1874 5,000.00 

.March  3,  1875 10,000.00 

June  18,  1878 5,000.00 

March  3,  1879 8,500.00 

June  14,  1880 10,000.00 

March  3,  1881 10,000.00 

August  2,  1882 14,000.00 

July  5,  1884 10,000.00 

August  5,  1886 6,000.00 

August  11,  1888 6,000.00 

Beptemher  19,  1890 8, 000. 00 

July  13,  1892 9,500.00 

Total 179,766.90 
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Money  statement. 

July  1,  1893,  bulaiice  iinexpoixlcd y. $6,698.24 

June  30,  1894,  .amount  expended  during  fi8cnl  year 4,680.65 

July  1,  1891,  balance  unexpended 2,017.59 


Amount  (estimated)  r(M|uired  for  completion  of  exintin;;  project 1,300.00 

Amount  that  can  bex)ro(itabl.\  expended  in  iiscn*l  year  ending  Jnne30,1896       1, 900. 00 
Submitted  in  compliance  witli  requirements  of  Bcctions  2  of  river  and 
harbor  acts  of  18t36  and  1867  and  of  snndry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


Amount  of  revenue  collected,  1892,  $73,808.30;  1893,  $17,330.06;  1894,  $24,073.19. 


Shi]i]>in^. 


]«92. 


1893. 


18M. 


I 


Kiitrnin'cs:  Xo.  \   Tvnt. 

KoniKii !        2  IOC 

ivi.inestic :    103  i.- 

f 'h'arjnn'*"« :  1  i 

lM.n'i;:n :        9  I    1,817 

iMnicMlir I 


-Vo- 

3 

108 


ToiM.   I  JVb.       Ton* 

2M  I         1  ' 
S» 


8  !    1,721  j 


1 


I 


I 


Iinportcil. 


Coal tons.  .| 

Iron <lo. .. 

I.uinlKT fe*'t.. 

S:in«l tons.. 

MiHcoUaueouH do. . . 


1892. 


16.801 

1,448 

3.303.463 

295 

1.145 


1803. 


10.094 

050 

2,085.000 

140 

2.178 


IMM. 


1.512 
2,280,0M 


Constin;]^  vossols  drawinj;  from  7  to  13  feet  frequent  the  harbor. 


B  i8. 
IMPKOVEMEXT  OF  HARBOR  AT  KINGSTON.  MASSACHUSETTS. 

Kiiijrston  Harbor  is  one  of  the  throe  divisions  which  together  oon- 
stitnte  Plj'mouth  inner  harbor.  North  of  it,  at  a  distance  of  3  milesy 
is  Duxbnry  Harbor,  and  4  miles  south,  Plymouth  Harbor.  . 

Tlic  wharf  at  which  supplies  are  landed  for  the  town  of  Kingston  is 
about  U  miles  south  from  the  center  of  the  town,  and  is  known  as  the 
riymouth  (.'orda^e  Ccmpany  Wharf. 

The  <d>jcct  of  tlic  iminovement  is  to  obtain  a  channel  of  approach  to 
this  w  liarf. 

The  ]H(>ject  for  the  imiuovcment  of  the  harbor  was  submitted  May 
2r>,  1S91.  It  in(»i)os<'d  to  diedfre  a  channel  4,000  feet  long,  100  feet 
w  idc,  <>  Icct  dccj)  at  mean  low  w  ater,  from  deep  water  to  the  Coitlage 
Comi)any  AVharf,  at  an  estimated  cost  of  810,000. 

The  act  approved  July  V^,  181»2.  appropriated  810,000  for  this  work. 

The  total  exiicnditures  to  .]un<*  oO,  18(»:5,  were  98,937.64,  and  on  that 
date  the  i)rqjeet  bad  been  <  (mipleted. 

]^o  oi)erations  were  in  progress  during  the  iiscal  year,aud  at  (hedate 
of  this  report  th(»  imi>roved  cliannel  is  in  pjod  order. 

Kii);^st(ni  is  in  tlio  collection  district   of  Plyni  oiillif  Mfl^f<.,  of  ithith  F]jB£iC1i1]ill 
the  \nn't  of  i:ntry  ;  the  iieurcst  light-house  is  Dux  bury  Pier  Light. 
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Commercial  statistics  are  included  in  the  statement  for  Plymoatli 
Harbor. 

Money  statement 

July  1,  1893,  balance  nnoxponded $8,625.46 

June  30,  1894,  amount  expended  during  fiscil  y«ar ; 7,565.55 

Jul^  1,  1894,  balance  unexpended 1,059.91- 


IMPROVEMENT  OF  HARBOR  AT  WELLFLEET,  MASSACHUSETTS. 

Wellfleet  Harbor  is  situated  on  Gape  Cod  Bay,  12  miles  southeast 
of  Provincetown  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  *the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  p.  478. 

The  harbor  con^^ists  of  an  outer  anchorage  south  of  Smalley's  Bar 
and  an  inner  harbor  north  of  said  bar. 

The  outer  harbor  is  sufficiently  capacious,  free  from  obstructions, 
and  protected  to  meet  the  present  demands  of  commerce;  but  the  inner 
harbor,  altliough  capacious  and  perfectly  protected,  had  no  low-water 
navigable  connection  with  the  town  wharves. 

It  was,  in  the  original  condition  of  the  harbor,  4,200  feet  from  the 
6-foot  contour  to  the  wharves,  and  not  to  exceed  6  inches  draft  could 
be  carried  to  them  at  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  3, 1871.  It  was  based  on  the  survey  provided  for  in  the 
act  of  January  31, 1871.  • 

It  proposed  to  dredge  two  channels,  each  150  feet  wide  and  4  feec 
deep  at  mean  low  water,  one  2,060  feet  long  to  reach  Central  and  Com- 
mercial wharves,  and  one  1,400  feet  long  to  reach  Mercantile  Wharf. 
It  was  also  proposed  to  remove  204  cubic  yards  of  sunken  rocks.  The 
cost  of  this  project  was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.  It  was 
base<l  on  the  survey  provided  for  in  the  act  of  August  5, 1886.  It 
proposed  to  dredge  a  channel  from  the  "Deep  Hole^  to  the  town 
wharves,  6  feet  deep  at  mean  low  water,  100  fe^t  wide,  and  4,200  feet 
long,  at  an  estimated  cost  of  $24,000. 

This  estimate  was  revised  in  1889,  and  then  made  $31,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $16,000. 

By  act.  of — 

June  10,  1872 $5,000 

August  11,  1888 7,000 

September  19,  1890 4,000 


Total 16,000 

Tlie  total  amount  expended  to  June  30, 1893,  was  $11,350.37,  and 
the  condition  of  the  improvement  was  as  follows:  Mayo,  Bay,  Lobster, 
and  Lumpfish  rooks  had  been  removed,  and  a  channel  had  been  dredged 
from  the  "Deep  Hole"  to  the  town  wharves, 4,200  feet  long,  4  feet 
deep  at  moan  low  water,  and  25  feet  wide.  Opposite  the  town  wharves 
the  channel  was  enlarged  to  75  feet  wide  to  facilitate  the  docking  of 
vessels. 

The  act  of  Sei)tomber  19, 1890,  appropriated  $4,000  to  continue  this 
improvement.  Xo  appreciable  benefit  to  commerce  would  result  by 
the  expenditure  of  this  amount,  and  it  is  to  be  retained  in  the  Treasury 
until  additional  funds  are  provided.  .  . 


564         REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 


To  complete  the  improvement  will  require  an  appropriation  of 
$22,000,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1896. 

The  accomx)anying  commercial  statistics  for  the  fiscal  year  ending 
June  30,1894:,  have  been  furnished  by  the  collector  of  customs  at  Barn- 
stable, Mass. 

Welllloet  is  iu  the  collection  district  of  Barnstable,  Mass.,  of  which  Barnstable  is 
the  port  of  entry.    The  nearest  light-house  is  Mayo  Beach  Light. 

Money  siatement. 

July  1, 1893,  balance  unexpended $4,649.63 

J  uly  1,  1894,  balance  unexpended 4, 649. 63 


'  Amount  (estimated)  recjuired  for  completion  of  existing  project 22, 000. 00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  June  30, 1896    22, 000. 00 
Submitted  iu  compliance  with  re<iuirement8  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAJ.   STATISTICS. 


Amount  of  revenue  collected,  1892,  $91.60;  1893,  $53;  189-4,  $53. 


Shipping;. 

1892. 

1893. 

18M. 

Kutraiicrs: 

l'«>rcii:ii 

1 
No.  ■'  Tont. 

No. 

Tont. 

No.      Ibiu. 

DoniCHtic 

■ 

;;;:;:;;! i :" 

ClearuiireH : 

F.nviKii 

1 

78 

2 

170 

Diniu'rttic 

1. 

Iiiiixirtcd. 

1892. 

Tout. 
1,200 

393. 

18M. 

Cdjil 

Ton». 
1,000 
100 

T*nu. 

l,SOt 

Liiinlicr 

MtTchandisu 

200 
100 

»0 
61 

Miscclhiuc'ous --- -   - 

10 

Vessels  drawing  from  5  to  12  feet  frociuent  the  harbor. 


B  20. 
IMrUOVEMEXT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

ProviiHiotowu  Iljirbor  is  situated  at  the  extremity  of  Gape  Cod, 
about  40  luiles  southeast  from  Boston  Ijight.  It  is  one  of  the  most  valu- 
able harbors  of  refuge  on  the  Atlantic  eoast.  The  entire  commerce  of 
New  England  and  a  very  large  local  fishing  interest  are  directly  beue- 
lited  by  its  maintenance,  which  depends  entirely  on  the  preservation 
of  the  sandy  beaches  which  inclose  it. 

Since  182(1  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  ])lanting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches. 

Fr<mi  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. 
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A  full  history  of  the  improvement  will  be  found  in  the  Annual  Eeports 
of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A  special 
dike  across  House  Point  Island  Flats,  to  be  built  contingently,  was 
recommended  In  the  Annual  Keport  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1886. 

The  total  appropriations  for  this  harbor  to  date  have  been  $152,918.44. 

The  amount  expended  to  June  30,  1893,  was  $147,677.49. 

The  condition  of  the  several  works  of  preservation  in  this  harbor  on 
June  30,  1893,  was  as  follows; 

Long  Point, — This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  It  was  m  good  order,  but  to  more  fully  protect  the 
lighthouse  lot  at  its  easterly  end  the  breakwater^should  be  extended 
100  feet  farther  to  the  northwest. 

Abel  Hill  Dike. — This  dike  was  built  to  prevent  a  rush  of  water  from 
Lanceys  Harbor  over  House  Point  Island  Flats  into  the  main  harbor. 
The  rapid  wearing  away  of  the  southern  sand  spit  that  formed  Lanceys 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of 
the  dike.  To  guard  against  this,  brush  and  wooden  sand-catches  had 
been  built  on  tlie  outer  beach,  opposite  the  west  end  of  the  dike.  The 
dike  was  in  good  order,  bnt  the  sand-catches  needed  minor  repairs. 

House  Point  Island  Flats. — These  fiats  remained  essentially  unaltered 
from  the  condition  shown  by  the  last  survey,  and,  as  stated  in  the 
Annual  Keport  for  1887,  it  still  appears  unnecessary  to  commence  the 
dike  projected  to  be  built  across  these  flats. 

Beach  Point,  High  Head  Dike^  and  Cove  Section. — These  works  were 
all  in  good  order. 

During  the  fiscal  year  no  active  oi)erations  were  in  progress,  and  at 
the  date  of  this  report  all  of  the  works  of  preservation  are  in  good 
order,  with  the  exception  of  the  brush  and  wooden  sand-catches  at  the 
west  end  of  Abel  Hill  ])ike.  They  need  minor  repairs,  for  which  the 
available  funds  will  suftice. 

The  nature  of  the  works  of  preservation  of  the  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs.  Such  neces- 
sary repairs  have  averaged  $1,500  per  annum. 

The  prospective  benetit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  re  luge. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Provincetown,  Mass. 

Proviiicotowu  is  a  port  of  entry  iu  the  collection  district  of  Barnstable;  Mass.; 
the  nearest  light- houses  are  Wood  End  and  Long  Point  lights. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

Ma  V  10.  1826 $3,  500. 00 

March  2.  1821) 3,  500.  00 

March  2,  1831 2,  050.  00 

March  3,  1832 4,  (>00.  00 

.Juno  28.  1831 4,  400.  00 

Marcli  3.  18:^5 4,  400.  00 

.lulv  2,1836 4,400.00 

Julv  7,  1><38 4,500.00 

Auiriist  30,  1852 5,  000.  00 

.J uue  23,  1  H{\f) 43,  008. 44 

.Julv  28.1866 8.000.00 

March  3.  1871 6,  0(X).  00 

June  10,  1S72 5,  000.  00 

March  3.  1873 6,  000.  00 

June  23,  1S74 6,  000.  00 


Act  of— 

March  3, 1875 $5,000.00 

August  14, 1876 4, 000. 00 

June  18,1878 1,000.00 

March  3, 1879 1,000.00 

June  14,  1880 500.00 

March  3,  1881 5,000.00 

August2,  1882 5,000.00 

Julv  5, 1884 2,000.00 

August  5,  1886 3, 000.  00 

August  11, 1888 3,  000. 00 

September  19,  1890 7,  500.  00 

July  13,1892 1,500.00 

Total 152,918.44 
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Money  statement 

July  1,  1893,  balance  unexpended $5,240.96 

July  1,  181M,  balance  unexpended 5,240.16 

...       1,500.00 
1896      1,500.00 

r ^^  ^., ^ and 

harbor  acts  of  lti66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEIICIAL  STATISTICS. 


Amount  of  revenue  collected,  1892,  $571.47;  1893,  $492.77;  1894, 


Sliippinff. 


1892. 


1833. 


1804. 


IhMIICHtic 

riearnnrr.s : 
F(>rri«;ii  . 
DoiiH'.-^tif 


I 
Xo. 
44 
13 

20 

18  I 


Tom.   i  So. 
0.358  {      50 


750  I      14 


Tom. 

8.781 

8(10 


Xo.    '    Tons. 
29  4.3.13 

18  :       l.SM 


2  910 
4,400 


Iini>ortefl. 


1892. 


I 


22       2.027 
27  '    0,750 


1893. 


15 
3 


Coal 

Ir<»n 

WiuuX 

LiiiiiImt 

Salt 

lc«» 

iM.-sll 

Mi.siM'llnnoouif 


Torn.        ! 

0,000  ! 


•300 
7,140 

500 

80 

1,500 

740 


Tornt. 

0.500  : 

1.500  , 


1,600 


1894. 


Totu. 

5.0» 

60 

*2S0 

tl,500.(1» 

075 


3,800 


3.100 


*  C'onl.s. 


tFeet. 


All  classes  an<l  nationalities  of  vessels  visit  the  harbor  for  shelter  or  with  cargo. 
I'orty-Jivc  hundred  vessels  entered  the  harbor  during  the  year. 


B  21. 


IMPliOVEMENT  OF  HARBOK  AT  CHATHAM,  MASSACHUSETTS. 

( 'liathaiii  Harbor  is  at  the  eastern  end  of  Nantucket  Soand,  aboat 
15  miles  east  of  Ilyaiinis,  Mass.  Its  outer  anchorage,  known  ns  Chat- 
ham Koads,  IS  a  rapacious,  deep,  unobstructed  harbor  of  refuge  from 
northerly  and  easterly  piles. 

The  inner  harbor,  locally  known  as  "  Stage"  Harbor, is  smallbat  well 
landloeked.  It  is  about  one-half  mile  lonjif,  500  to  GOO  feet  wide^  and 
has  8  to  12  feet  ih^pth  at  mean  low  water.  Its  entrance  was  originally 
obstrueted  by  three  bars,  on  whi(rli  the  depth  at  mean  low  water  was 
not  to  exceed  1  feet.    The  mean  rise  or  fall  of  tiic  tide  is  5  feet. 

Th(»  project  for  the  improvement  of  the  inner  harbor  was  submilted 
I)e(M'mber  10,  isOO,  and  was  based  on  a  survey  made  in  October,  IS^. 
It  ])roposed  to  dredge  a  channel  (>  feet  deep  at  mean  low  water,  through 
the  three  obstrnrting  bars,  100  feet  wide  at  the  inner  bar,  150  feet  wide 
at  the  middle  ))ar,  and  200  feet  wide  at  the  outer  bar,  at  an  estimated 
costof  $10,(M)0. 
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But  one  appropriation  has  been  made  for  this  work^  viz,  by  the  act 
of  September  0,  1890,  $5,000. 

The  total  expenditures  to  June  30,  1893,  were  $4,402.15. 

On  June  30,  1893,  tlie  improved  channel  through  the  middle  find 
inner  bars  was  100  feet  wide,  6  feet  deep  at  mean  low  water.  Nothing 
had  been  done  on  tlie  outer  bar.  At  least  5  feet  draft  could  be  carried 
into  the  harbor  at  mean  low  water. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
ot  this  report  the  condition  of  the  improvement  is  the  same  as  on  June 
30,  1893. 

To  complete  tlie  improvement  would  require  an  appropriation  of 
85,000,  all  of  which  could  be  expended  during  the  fiscal  vear  ending 
June  30, 1890. 

Chatliaiu  Harbor  is  in  the  collection  district  of  Barnstable,  Mass.,  of  which  Barn- 
stable is  the  port  of  entry ;  the  nearest  light-house  is  Hardings  Beach  Light. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Barnstable,  Mass. 

Money  statement, 

.hily  1, 1893,  balance  unexpended $597.85 

.July  1,  IHiM,  balance  unexpended 597.85 

Auu>uut  (estimated)  re<|uired  for  completion  of  existing  project 5,000.00 

Aniountthatcau  be  profitably  expended  in  fiscal  year  en  ding. lune  30, 1896      5, 000. 00 
JSubniitt«'d  in  rompliance  with  retinirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEUCIAL   STATISTICS. 


Shipping. 

1892. 

1893. 

1894. 

Entrances : 
Jb'iin'iffn 

No. 

Tons. 

No. 

Tons. 

No.  \   Tons. 

Domestic    

j 

125       1,517 

Clearanoea: 

Fon^ijjn 

Domestic          - 

\" 

125  1     1  517 

Imported. 

1892. 

1893. 

Tons. 
2.000 

189^t. 

Cual 

T( 

ons. 
3,000 

Tons. 

1,200 

Iron 

(riaiii 

LiiiiilMr. ...    . . 

Miscellaneous 


1,000 
4,  01 0 


5 
1,000 
1,000 
1,000 


*  200.  00;> 

it;o 


Feet. 


V«'s.sels  of  all  kinds  drawing  from  2  to  10  feet  frequent  the  harbor  for  shelter  or 


with  cargo. 
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B22 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

On  August  7,  1893,  the  wreck  of  the  schoouer  Wildfire  in  Province- 
town  Harbor,  Massachusetts,  was  reported  to  be  an  obstruction  to 
navigation,  and  its  removal  recommended,  at  an  expense  of  $1,000,  as 
estimated. 

Sealed  proposals  for  this  work  were  invited  by  public  advertisement, 
dated  August  12, 1893.  The  bids  received  were  opened  September  22, 
1893,  and  an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  October  6,  1893,  a  contract  was  entered  into  with  Mr.  D.  A. 
Johnston,  of  Camden,  is,  J.  Operations  under  this  contract  were  com- 
menced early  in  November,  1893,  and  the  work  was  satisfactorily  com- 
pleted on  December  2,  1893. 

The  total  expense  was  $G84.42. 

On  October  10, 1893,  the  wrecks  of  three  unknown  schooners  off 
Chatham,  Mass.,  were  reported  to  be  obstructions  to  navigation,  and 
their  removal  recommended,  at  an  estimated  cost  of  83,000. 

Sealed  proposals  for  this  work  were  invited  by  public  advertisement, 
dated  October  20, 1893,  and  the  bids  received  were  opened  December 
1,  1893.    An  abstract  of  them  will  be  found  in  the  annexed  table. 

The  specifications  called  for  a  separate  bid  for  each  wreck,  to  cover 
the  contingency  that  one  or  more  may  be  removed  by  storms  or  other- 
wise before  work  could  be  done  on  it. 

From  December  12  to  16,  1893,  search  was  made  for  the  wrecks  by  a 
party  of  hired  labor,  and  but  one  could  be  found,  numbered  2  in  the 
S])ecilications. 

On  December  18,  1893,  a  contract  was  entered  into  with  Messrs. 
Johnston  «S:  Townsend,  of  Soniers  Point,  X.  J.,  for  the  removal  of  this 
wre(^k. 

()l)erations  under  this  contract  were  commenced  immediately  and 
satisfactorily  completed  December  29,  1893. 

The  total  cost  was  $r)2().()8. 

On  December  12,  1893,  the  wreck  of  the  steamship  Perit  on  Chatham 
]^ar,  Massachusetts,  was  reported  to  be  an  obstruction  to  navigation, 
and  its  removal  reconiincn<led  by  hired  labor,  at  an  estimated  cost  of 
$(i00. 

()])erations  wore  conimeuced  January  1,  1894,  and  the  wreck  was 
removed  to  tlie  level  of  the  surrounding  bottom  on  February  1,  1894. 

The  cost  was  827G.25. 


Abstract  of  jn'oposdh  lor  mnorhuj  wreck  of  mhooner  Wildfire  in  Provinceiown  ff arbor, 
M<ifi}iacfnisctt.s,  opened  September  ;,V,  i.sVvJ,  by  Lieut.  Col.  S.  M,  Mansfieldy  Corps  of 
Kn(/iiicers. 

Xo.'  Xanu' and  addri'ss  of  biddor.  \iu<>:;iit. 


1  1  (Ico.  W.  TowuhcihI.  Hoston,  Mass 

2  V.J.  Ki'lly  ami  (1.  M.  Van  Saiit.  Atlantir  City,  N.J... 

:{  ■   I).  A-Johnston,  Nrw  V<nk,  N.  V. ' 

4  i  C.  W.  .Tohnston  and  E.  Town-siMid,  S(»nnrs  INtint.  X.J 

f  I  Thomas  Liddlc,  East  l>n.ston.  Mass 

0  '  Jndson  li.  Nash,  East  Boston,  Mass 


575 

74i> 

1.4«'u 

7:;5 


■^  Lowest  hid. 

Contrnrt  awarded  to  Mr.  D.  A.Johnston,  with  the  approval  ol*  the  Chief  of  Engi- 
necrs. 
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Abstract  of  proposals  for  removal  of  masts  andsjyars  of  wrecks  of  three  uv  Jen o%cn  schooners 
off  ChathaMy  Mass.j  opened  December  1,  lS9Sj  by  Lieut.  Col.  S,  M.  Mansfield^  Corps 
of  Engineers. 


No. 


Name  and  adclrcns  of  bidder. 


..  Price 
i    bid. 


3     Cornelias  J.  Kelly  and  (Jilbert  M.  Van  Sant,  Atlantic  City,  N.  J 


Total. 


I    ($249 
Charles  W.  JohnHton  and  Enoch  Towiisend,  Sonierg  Point,  N.  J I   <    274 

i    (    24U 


I).  A.  Johnston,  Camden,  N.  J.,  ani  R.  Mcintosh,  Provincetown,  Mass. 


$772 


1,900 


1,335 


*  Lowest  bid ;  will  remove  the  three  wrecks  for  $524. 50. 


Contract  awarded  to  Johnston  &.  Townsend,  with  the  approval  of  the  Chief  of 
Engineers. 


APPENDIX  C. 


IMPROVEMENT  OF    RIVERS   AND  HARBORS   IN   SOUTHEASTERN   MASSA- 
CHUSETTS,  IN  RHODE  ISLAND,  AND  IN  EASTERN  CONNECTICUT. 


REPORT  OF  CAPT.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THJH  WORKS. 


IMPROVEMENTS. 


1.  Harbor  of  refuge  at  Hyannis,  Mass. 

2.  Harbor  of  rofugo  at  Nantucket,  Mass. 

3.  Marthas  Vineyard,  inner  harbor  at 

Edgartown,'Ma88. 

4.  Harbor  at  Vineyard  Haven,  Mass. 

5.  Wareham  Harbor,  Massachusetts. 

6.  New  Bedford  Harbor,  Massachusetts. 

7.  Canapitsit  Channel,  Massachusetts. 

8.  Taunton  River,  Massachusetts. 

9.  Paw  tucket  River,  Rhode  Island. 

10.  Providence  River    and  Narragausett 

Bay,  Rhode  Island. 

11.  Green     Jacket     Shoal,     Providence 

River,  Rhode  Island. 


12.  Newport  Harbor,  Rhode  Island. 

13.  Harbor  of   refuge  at  Point  Judith, 

Rhode  Island. 

14.  Harbor    of  refuge  at  Block   Island, 

Rhode  Island. 

15.  Pawcatuck  River,  Rhode  Island  and 

Connecticut. 

16.  Harbor    of   refuge    at    Stoniugton, 

Conn. 

17.  Removing    sunken  vessels    or   craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Newport,  R.  /,  July  6',  1894. 

General:  I  have  the  honor  to  submit  herewith  annual  reports  on 
the  river  and  harbor  works  under  my  charge  at  the  end  of  the  fiscal 
year  ending  June  30,  1894. 

In  the  work  of  this  year  this  office  has  been  assisted  by  Lieut.  W. 
VV.  Harts,  Corps  of  Engineers,  and  by  Assistant  Engineers  Edward 
Parrish  and  John  H.  Kostock. 

Very  respectfully,  your  obedient  servant, 

W.   H.   BlXBY, 

Captain,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers,  U.  S,  A. 


Ci. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Ilyannis  lies  on  the  south  shore  of  the  peninsula  of 
Cape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  nnportant  harbor  of  refuge.  (For  map,  see  p.  692,  Annual  Report 
of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3^  feet. 

51V 
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Original  condition. — Before  improvement  it  was  an  open  roadstead, 
exposed  to  southerly  storms,  with  depths  varying  from  10  to  20  feet  in 
the  inner  liarbor. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  long 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance 
to  which  had  a  depth  of  about  15 J  feet.  In  the  years  1852-1882  exten- 
sive repairs  were  made  in  increasing  the  width  of  its  base  and  the  size 
of  the  stone  forming  its  sides  and  top.  About  $124,000  was  spent  on 
this  work,  completed  in  1882. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  30  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 

Flan  of  improvement. — The  present  approved  project,  that  of  1884, 
provides  for  the  dredging  to  15.5  feet  depth  at  low  water  of  about  34 
acres  of  shoal  area  north  of  the  existfng  breakwater,  so  as  to  increase 
the  deep-water  harborage  by  that  amount;  all  at  a  total  cost  estimated 
in  1884  at  $45,743.20  (including  §81.20  left  over  from  a  former  project). 

A  plan  of  the  works  may  be  found  at  p.  560,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  p.  804  of  1893;  and  further  informa- 
tion at  p.  621  of  1885. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  On  hand  1884,  $81.20;  1886,  $10,000;  1888,  $10,000; 
1890,  $8,000;  1892,  $6,000.    Totals  up  to  June  30, 1893,  $34,081.20. 

Amount  expended  and  results  to  June  30^  1893. — The  total  amount 
expended  on  tlie  present  project  (including  $66  of  outstanding  liabil- 
ities) up  to  June  30,  1893,  was  $28,609.23,  by  which  13  acres  out  of  36 
had  been  dredged. 

Operations  during  the  pa^nt  fiscal  year. — Value  of  United  States  plant, 
$0,930.  Including  $147.44  of  outstanding  liabilities  on  June  30,  1804, 
the  ox])enses  of  the  year  were  $4,903.90. 

By  iiidorsonient  of  August  19,  the  time  of  commencing  contract  work 
was  extended  until  October  10, 1893,  thus  extending  the  time  of  com- 
pletion until  March  10,  1894.  V\)o\\  special  application  of  the  con- 
tractor, approved  by  department  indorsement  of  »Ianuary  5,  the  time 
of  completing  contract  was  further  extended  to  May  10, 1894.  By 
de|)artment  indorsement  of  May  1  this  time  was  further  extended  to 
eJune  10,  1894.  The  commencement  of  work  at  this  i)lace  was  delayed 
partly  by  the  ctmtractor  choosing  to  finish  the  New  Bedford  work  first, 
and  partly  by  the  severe  weatherof  December,  January,  and  February. 
Dredging  was  finally  commenced  by  the  contractor  at  this  place  in 
April  and  completed  on  June  8,  1894;  by  which  21,880  cubic  yards  of 
sand  were  removed  from  10,545  feet  length  and  25  feet  width  of  cutting 
and  to  15.5  feet  depth  at  low  water,  resulting  in  an  addition  of  about 
G.l  acres  to  the  anchorage  basin.  Further  dredging  must  await  fur- 
ther appropriations. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Barrish  as  assist- 
ant en<iineer,  with  Mr.  C  O.  Abel  as  insi)ector. 

^yorh  reiiuircd  to  complvte  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  completion  of  the  dredging  to  a 
depth  of  15-3  feet  over  1(>  acres  more  in  the  area  limited  on  the  west 
by  a  line  running  due  north  from  the  western  end  of  the  breakwater, 
and  on  the  north  by  a  line  running  parallel  to  the  breakwater,  and 
distant  500  feet  from  it,  leaving  a  berm  of  100  feet  along  its  northern  side. 

Opwations  conicmplaivJ  for  iJic  fiscal  j/car  ending  June  3(\  li'iO:!. — It 
is  proi)oscd  to  a])i)ly  the  l)alance  on  hand,  and  the  next  ap])ropriation8, 
toward  the  (M)mpletion  of  the  anchorage  area  inside  the  breakwater. 
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Hyannis  Harbor  is  in  tho  Barnstable  collection  district,  and  Barnstable  is  the  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last  calen- 
dar year  was  $689.56. 

The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-house  is 
Hyannis  Light;  the  nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford, 
Mass. 

Money  statement. 

July  1, 1893,  balance  unexpended w . . .     $5,  538. 07 

June  30, 1894,  amount  expended  during  fiscal  year 4,  882. 56 

July  1, 1894,  balance  unexpended 655. 51 

July  1, 1894,  outstanding  liabilities 147. 44 

July  1, 1894,  balance  available 508.07 

{Amount  (estimated)  recjuired  for  completion  of  existing  project U,  662. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1896    11, 662. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Hyannis  Harbor,  Massachusetts,  by  water 
during  the  calendar  year  ending  December  31,  1893,  is  estimated  as  follows,  based 
mainly  upon  reports  received  from  Mr.  Thomas  C.  Day,  collector  of  customs,  Barn- 
stable, Mass.,  and  T.  Crocker  &  Sous,  Hyannis,  Mass.) 


Class  of  goods. 


Fish,  oysters,  etc 

Live  stock  and  products 

Vegetables  and  truck 

Grain  and  forage 

Fertilizers 

Lumber  and  products 

Coal,  minerals,  and  products. 
General  mercbaudiso 


Total 


Exports.   Imports. !    Total 


$4,275 

500 

5,000 


3.150 
00,000 


$500 
.10,000 


76,200 
1,000 


70, 000 
400,000 


102,  925       557, 700 


$4,775 

10, 500 

5,000 

76, 200 

1,000 

3.150 

160,000 

400,000 


Tonnage. 


Tons. 

150 

100 

300 

4,000 

50 

200 

30,  (KH) 

8,200 


660, 625 


43,000 


Gain  over  last  year,  about  22,000  tons  or  $420,000.  Transportation  lines  estab- 
lished during  the  year,  none  reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  being  counted  as  one  passage) : 


Character  or  cIuks  of  service. 


Xo. 


Average    Average 
draft.    I  tonnage. 


Steam: 

Passenger  mainly  ... 

Fishing 

Tugs 

Pleasure  boats 

Sail: 

Freii^ht 

Fishing  l)oatH 

Pleasure  boats,  large 
Pleasure  boats,  small 


Feet. 

10 

8 

16 

10 

200 

11 

5C0 

3 

2,100 

11 

500 

9 

500 

2.5 

2,500 

0.5 

Tons. 


200 

250 

150 

10 

350 

200 

9 


2. 


HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  only  large  harbor  on  Nantucket  Sound 
between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provincetown,  a  distance  of  about  100  miles,  except  the  small 
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harbor  of  JHyannis,  on  the  other  (tlio  north)  side  of  Nantucket  Sonnd. 
The  navigation  of  this  sound  is  intricate  and  dangerous  by  reason  of 
numerous  shoals.  Nantucket  Harbor  has  deep  water  inside,  and  the 
object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for  vessels 
l)lyiiig  between  ports  north  and  south  of  Cape  Cod,  estimated  to  be 
50,000  annually.  In  the  memorial  to  Congress,  on  which  the  first  appro- 
priation for  this  harbor  of  refuge  was  based,  it  was  stated  that  more 
than  500  vessels  had  been  wrecked  in  the  vicuiity  of  the  island.  (For 
map  of  harbor  see  p.  423,  Annual  lleport  of  1880,  and  p.  576  of  Keport 
of  1885.) 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Orifjinal  condition, — At  the  adoption  of  the  present  project  no  jetties 
existed,  and  the  channel  entrance  was  barred  by  a  shoal  of  1.5  miles 
width,  on  which  there  was  only  G  feet  depth  of  water  at  low  tide,  the 
channel  being  very  crooked  and  subject  to  changes  in  location. 

rian  of  iynprovemeiit. — The  present  approved  project,  that  of  1880,  as 
niodilied  in  1885,  provides  for  the  consti'uction  of  two  jetties  as  training 
walls,  one  on  eacli  side  of  the  harbor  entrance,  planned  so  as  to  allow 
the  tidal  current  to  assist  in  scouring  out  and  maintaining  a  good  chan- 
nel, and  for  the  completion  of  the  work  by  dredging  where  necessary 
to  obtain  a  dcptli  of  from  12  to  15  feet  at  low  water  in  this  channel,  all 
at  a  total  cost  estimated  in  1885  at  $375,000. 

A  ])lan  of  the  works  may  be  found  at  p.  578,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  p.  806  of  1893 ;  and  further  information 
at  p.  436  of  1880,  p.  544  of  1881,  p.  505  of  1884,  and  pp.  563,  575,  578  of 
1885. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1880,  850,000;  1881,  $25,000;  1882,  $25,000;  1884, 
§10,000;  1886,  $15,000;  1888,  $20,000;  1890,  $25,000;  1892,  $25,000. 
Totals  up  to  June  30,  1893,  $195,000. 

Amount  cvpcnded  and  results  to  June  30,  1S93, — The  total  amount 
ex])on<led  ou  the  i)resont  project  (including  $599.05  outstanding  liabili- 
ties) up  to  June  :U),  IStKJ,  was  $172,045.22,  by  which  the  west  jetty  ha<l 
been  built  to  \^^^^T}^i  feet  length  with  lull  height;  the  east  jetty  had  been 
built  to  8.'>4  feet  length  with  full  height;  then  came  a  gap  of  160  feet, 
and  tlieu  1,300  feet  length  raised  to  half- tide  level,  completing  about 
lialf  the  needed  work. 

Operations  dnrimj  the  past  fiseal  year, — Value  of  United  States  plant, 
$0,  UH).  including  83,r)70.06'()f  outstanding  liabilities  on  June  30,  1S94, 
tlic  expenses  of  the  year  were  }5*(),391.87. 

During  tiu*.  year  general  i)reparati()na  and  repair  of  plant,  including 
overhauling  of  Jetty  light,  and  later,  the  replacing  of  both  the  lantern 
and  stair,  which  during  the  ])ast  winter  had  been  carried  away  by  ice 
and  lost.  Informal  bids  for  placing  stone  in  the  jetties  were  received, 
uiid  contract  entered  into  with  Messrs.  S.  <Jv:  E.  S.  Belden,  of  Hartford, 
Conn.,  under  date  of  Ai)ril  KJ  (api)roved  by  the  Chief  of  Engineers  on 
April  21),  at  SI. 85  ])vr  ton  of  2,000  pounds  in  place  in  the  east  jetty, 
and  s2  per  ton  (  f  2,000  p(uinds  in  pla<e  in  the  west  jetty;  work  to  be 
coinini'i  ced  on  or  Ix^fore  June  .*U),  and  coin])letedon  or  before  December 
31,  1S1)4.  Work  was  actually  conunenccd  by  the  contractor  on  May  30, 
and  was  in  ])rogress  at  the  end  of  the  year;  825  tons  of  core  stone  and 
i)U{)  tons  of  facing  stone  being  placed  in  the  east  jetty,  thereby  extend- 
ing it  by  420  feet;  and  575  tiuis  of  facing  stone  being  placed  on  the 
west  Jetty,  thereby  leveling  it  up  to  about  100  feet  from  the  shore  end. 

A  light  has  been  maintained  ou  the  west  jetty  during  the  year. 

This  work  was  in  the  local  charge  of  JVIr.  Edward  Parrish  as  assistant 
cii^ineer^  with  Mr.  (3.  O.  Abel  as  inspector. 
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■  Wort  required  to  complete  the  existing  project. — Tlie  work  required  to 
complete  the  existing  project  is  the  extension  of  the  eaat  jetty,  the 
raising  of  tlie  west  jetty  in  some  places,  and  tlie  excavation  by  dredg- 
ing of  so  inucli  of  the  vfaanitel  as  mny  not  be  excavated  by  tidal  scour. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  i89d. — The 
work  lias  been  much  delayed  heretofore  by  the  scour  around  the  end 
of  the  jetty,  making  it  necessary  to  build  it  in  15  feet  of  water  instead 
of  in  5.  According  to  the  present  plan  it  isproiwsed  to  build  up  a 
considerable  length  of  the  jetty  to  the  half  tide  level  before  completing 
it  to  the  full  cross  section.  The  channel  appears  to  be  moving  contin- 
ually to  the  eastward  and  deepening  slightly  from  year  to  year. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  next  appropria- 
tion to  the  further  construction  of  the  east  jetty  and  raising  low  places 
in  the  west  jetty,  together  with  a  little  dredging,  if  necessary. 

Nactncket  ia  in  tbe  Xantucket  collection  district  aud  is  a  port  of  cotrj-.  Tbcro 
wna  $60  revcnuo  collected  in  tlio  last  calendar  yeiir.  Tbe  value  of  tlie  linrbor  is 
niainly  us  a  harbor  of  refuge.  The  nearest  ll^ht-hoiises  are. Nantucket  Cliff  nnd 
Brant  Point  liglilB.  Tho  nearest  fortification  is  the  fort  at  Clark  Point,  Now  Bod- 
ford,  Mass. 

Money  statement. 

Jnly  1. 189S,  balance  nnexpendpd $22, 954, 78 

jnoe  30, 1894,  anionnt  expMided  itnriug  fiscal  year 3,41i).f6 

July  1, 1894,  biilaiicB  iiiiexpemle<l 19,534.82 

Jnly  1, 189*,  outBlanding  liabilities $3, 570. 90 

Jnly  1, 1894,  amount  covered  l.y  nncompleted  coutracts 13, 407. 25 

16.  978.  21 

July  1, 1894,  balance  available 2, 556. 6J 

{Amount  (estimated]  required  for  eompletiou  of  eiiBtin);  pro.ject 180,000.  CO 
Amount  tbntcan  bcprofitablyexpendedin  iiscal  year  eudiugJiiiie30, 18%  100,000.00 
Submitted  in  conipliaiicu  witli  requirements  of  sections  2  of  river  and 
IiarboT  nets  of  1866  and  1867  and  of  snndry  civil  act  of  Marcli  3, 1893. 


The  commerce  arriving  and  leaving  K an tueket  Harbor,  Massachusetts,  b.v 
daring  tbe  calendar  year  endiug  December  31,  1S9S,  is  estimated  as  follows, 
mainly  upon  reports  received  from  Mr.  Joseph  W.  Clapp,  collcotor  of  eustimia, 
tucket,  Mass. : 
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Tlio  x>a8sage  of  vessels  through  this  waterway  is  estimated  as  follows  (eaoh 
entrance  aud  departure  together,  being  counted  as  one  passage): 


Character  or  class  of  service. 


Steam : 

Freiglit  and  passenger 

Freight  mainly 

Tiiffs 

rieaHiiro  boats , 

Sail: 

Freight , 

Passenger  schooners ... 

Fishing  bnat.s 

Plearturc  houts,  largo  . . 

Pleasure  boats,  small  . 


I  Num- 
ber. 


Average 
draft. 


tonnaga. 


480  1 
3    . 

Feet 

8 

Ton: 
600 

1  ; 
10    . 

5 

50 

?i 

8 

500 

1 
21 
20 

4 
4 
5 

'I 

S.5 

C3. 

IxMPROVEMENT   OF  MARTHAS    VINEYARD    INNER    HARBOR   AT   EDGAR- 

TOWN.  MASSACHUSETTS. 

The  inner  harbor  at  Bdgartown  lies  in  the  northern  part  of  the 
waterway  or  strait  that  separates  Chappaqniddick  Island  from  the  east 
end  of  Marthas  Vineyard.  Tt  extends  southward  about  IJ  miles  from 
Chappaquiddick  Point,  opposite  Ed^artown,  and  averages  about  one- 
fifth  of  a  mile  in  width. 

This  harbor  is  so  completely  lan<llocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through.  (For  map  of  this  harbor  see  House  Ex.  Doc.  No.  59,  of  Fifty- 
first  Ccmgress,  first  session.) 

Original  condition, — At  the  adoption  of  the  present  project  the  mid- 
dle-ground shoal  carried  only  about  0  feet  depth  of  water,  and  was  a 
very  troublesome  obstruction. 

rian  of  improvement, — The  i)resent  approved  project,  that  of  1889,  ]>ro- 
vides  lor  the  removal  to  10  feet  dei)th  at  low  water  of  a  ''  middle-ground" 
shoal  in  tlie  central  part  of  the  inner  harbor;  all  ""at  a  total  cost  esti- 
mated ill  1893  at  J?7,00(). 

A  descrii)tion  of  the  works  may  be  found  at  p.  588,  Annual  Report  of 
the  Chief  of  Engineers  for  1890,  anda])lan  of  the  same  in  House  Ex. 
Doe.  No.  r)9,  of  the  Fifty  first  Congress,  first  session,  and  p.  810,  Annual 
Kepoit  of  1893;  and  other  special  information  at  p.  809,  Annual  Report 
of  .1893. 

Appropriations, — Under  the  present  project  appropriations  have  been 
made  as  follows :  1890,  82,000 ;  1 892,  82,500.  Total  up  to  June  30, 1893, 
81,500. 

Amount  expended  and  results  to  June  .!>Yy,  1^93. — The  total  amount 
expended  on  the  ])resent  project  (including  8120.54  outstanding  liabil- 
ities) u])  to  June  30, 1893,  was  81,391.15,  by  which  about  three-quarters 
of  the  shoal  had  been  dredged  to  full  depth. 

Operations  durinr/  the  past  fiscal  year, — Value  of  United  States  plant, 
8100.  Ineluding  80.70  of  outstanding  liabilities  on  June  30,  1894,  the 
expenses  of  the  year  were  8104.44. 

l)uring  the  year,  general  olliee  work  only,  including  preparations  for 
future  work.     Further  dredging  awaits  further  appropriations. 

This  work  was  in  the  local  charge  of  Mr.  J.  il.  Rostock  as  assistant 
engineer. 
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Worlc  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  remaining  quar- 
ter of  the  middle  ground  to  a  depth  of  lO  feet  at  mean  low  water. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1895, — It 
is  proposed  to  complete  the  project. 

Edgartown  is  in  the  Edgartown  collection  district  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  there  during  the  last  calendar  year  was  $653.87;  the 
nearest  light-house  is  the  Edgartown  Light;  the  nearest  fortiiication  is  the  fort  at 
Clark  Point,  New  Bedford,  Mass. 

Money  statement, 

July  1,  1893,  balance  unexpended $232.39 

June  30,  1894,  amount  expended  during  fiscal  year 224. 28 

July  1,  1894,  balance  unexpended 8. 11 

July  1,  1894,  outstanding  liabilities 6.70 

July  1,  1894,  balance  available 1.41 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896       2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


The  commerce  arriving  and  leaving  Edgartown,  Marthas  Vineyard,  Mass.,  by 
water  during  the  calendar  year  endiug  December  31,  1893,  is  estimated  as  follows, 
based  mainly  upon  reports  received  from  Mr.  C.  H.  Marchant,  collector  of  customs, 
Edgartown,  Mass. : 


(,'laas  of  goods. 


Exports. 


Fish,  oysters,  etc I    $75,500 

Live  slock  and  i)rodncts j        6, 800 

Grain  and  forage ' 


LlCO 


Tobacco 

Cotton  and  products 

Fertilizers 

Coal,  minerals  and  prodiicts. 

Machinery  and  hardware 

(ieneral  nierehandiso 

Sundries 


1,200 


9. 000 
6,000 


Imports.      Total. 


$2,700 
16,  700 
97,000 
100 
50,000 
34.500 

1,500 

23,100 

15,  000 

533,  250 

6,000 


$78,  200 
23,500 
97,000 
100 
50.000 
34,500 
1,500 
24,  300 
15,000 

542,  250 
12,  000 


Tonnage. 


2,000 

150 

3,000 

1 

603 

30 

75 

4,000 

600 

7,000 

800 


Total 


98,  500 


779,  850       873,  350 


18,256 


Gain  over  last  year,  none.  Transportation  lines  established  during  the  year,  none 
reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  beiug  counted  as  one  passage) : 


Character  or  clas.s  of  service. 


Steam : 

Freight  and  passenger 

Fi.shing 1 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boa^s 

Pleasure  boats,  large 

Pleasure  boats,  small 

ENG  94 37 


Average 
draft. 


Average 
tonnage. 


Feet. 

240 

9 

30 

11 

105 

9.5 

125 

8 

545 

12 

10,  COO 

3.5 

660 

5 

2,500 

2 

V 

Tons. 

345 

120 

80 

100 

150 

9 

11 

% 
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C  4. 
IMTKOVEMENT  OF  VINEYAIJD  HAVEN  HARBOR.  MASSACHUSETTS. 

Vineyard  ilavon  is  a  deep  indentation  in  tlie  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Soaiid. 
It  is  trian*^alar  in  form  and  faces  tlie  northeast.  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  hind  on  the 
east  and  west  sides  of  the  entrance  known  as  East  Chop  and  West 
Cliop,  is  about  l.|  miles:  and  from  a  line  connecting  the  chops  to  the 
narrow  scmtherly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  1.^  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  94i)  acres,  of  which  some 
057  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and  fall 
of  the  tide  is  1.7  feet. 

OrUjinal  condition, — At  the  mouth  of  the  harbor  the  wearing  away  of 
the  chops  by  the  acticni  of  tlie  waves  in  stormshad  been  noted  for  many 
years.  The  fcuiner  site  of  a  light-house  on  West  Chop  liad  entirely 
disai)peare(l.  The  drbris  was  carried  by  the  current  into  the  harbor, 
where  it  formed  slioals,  which  Avere  gradujilly  impairing  the  anchorage 
cai)acity,esi)ecially  in  the  upper  part  of  the  harbor.  (For  map  of  harbor 
see  p.  5S0  of  Annual  IJeport  of  1887.) 

Plan  of  'nnprorcment — The  i)resent  approved  project,  that  of  1887, 
as  modified  in  18S0,  provides  for  the  i)rotection  of  the  "chops'*  (or  heivd- 
lands)  from  erosion,  and  the  intervening  harbor  from  being  filled  by  the 
eroded  material;  tlie  whole  to  be  done  by  means  of  stone  sea  walls  and 
jetties,  to  be  built  along  the  beach  in  front  of  the  bluflis  at  botii  head- 
'lands,  all  at  a  total  cost  estimated  in  1881)  at  800,000. 

A  description  of  the  work  nuiy  be  1()und  at  p.  594,  Annual  Rejiort  of 
the  Chief  of  Knglneers  for  1882,  p.  577  of  1887,  and  p.  012  of  1889,  and 
a  map  of  the  same  at  p.  812  of  1803. 

Ai)f)ropri(ilioni{, — I'pon  the  present  ]uojcct  appropriations  have  been 
made*  as  foUows:  1888,  825,000:  18!M),  §10,000:  1802,  87,500.  Total  up 
to  June  30,  181K3,  842,500. 

Amount  expended  and  reMulta  to  June  30,  1S9.H, — The  total  amount 
e\p(Mided  on  the  ])resent  project  (including  8219.05  outstanding  liabili- 
ties) ui>  to  June  30,  18IK5,  was  835,003.80,  by  which  there  had  been  built 
a  sra  wall  of  150  feet  length,  and  a  jetty  of  50  feet  length,  at  the  East 
Chop:  and  a  sea  wall  of  ioo  feet  len'gth*,  3  jetties  of  from  80  to  20Gfeet 
hMigth,  a  wharf  and  a  short  breakwater  of  00  feet  length,  at  the  West 
Chop;  comj)leting  about  half  the  needed  work. 

Operations  dnrinc/  the  past  fiscal  ifear. — Valiu*  of  United  States  plant, 
8.'»,420.  Including  8  ^57.12  of  outstanding  liabilities  on  June  .'iO,  1894, 
the  e\i)ens(*s  of  the  year  were  8K858.74. 

r»y  letter  from  oilice  of  (,'hief  of  Kngineers,  dated  August  7, 1893 
(contractor's  time  having  ex])iie(l),  the  Kngineer  oflficcr  was  authorized 
to  continue  with  tlie  contractor  in  open  nmrket,  at  the  same  rates  sis 
those  of  the  original  contract.  Work  was  commenced  by  the  con- 
tractor in  August  and  continued  until  December,  when  stopped  on 
account  of  the  s(»v(*re  winter  weather;  by  which  008  tons  of  heavy  stone 
and  407  tons  of  h'ght  stone  were  i)laced"  in  position  m  about  800  feet 
hMigth  of  sea  walls  and  Jetties  at  the  West  Chop,  completing  such  work 
at  this  chop  for  the  ]>rrs(Mit,  and  .'»S()  tons  of  heavy  stone  and  215  tons  of 
light  stoiK*  were  ])nt  in  jjositiou  in  about  000  feet  length  of  sea  wall  and 
Jetties  at  tlie  Kast  Cho]).  Preparations  are  being  made  for  resump- 
tion and  com])letion  of  work. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  super- 
intendent, with  ]Mr.  S.  B.  Pendleton  as  inspector. 
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Work  leqiiiteil  to  complete  the  existing  project. — The  work  required  to 
tomplete  the  existing  itroject  is  the  completiou  of  these  systems  of  jet- 
ties ami  sen  walls  at  both  chops. 

Operiifions  co  lit  em  plated  for  the  fiscal  year  ending  June  30,  1895. — It 
is  iiropiised  to  complete  the  project. 

Viuej-nrd  Hnvou  Jh  in  tliu  E(lgart»\rn  collection  (liatrict.  Eilgaitunn  ia  the  neiirest 
pott  of  entry.  Tho  nnioiiiit  of  revcmio  collected  »t  Ettgartowti  in  the  last  calemlar 
year  wuh  if&~i3.X7.  Tlio  iiearctit  lif;bt-liouse8  aro  those  ou  East  anil  West  Chops.  The 
ueurvHt  Tot  tilt  cation  ia  tho  fort  nt  (.^lark  Point,  New  Iteilford,  ftlaas. 

Money  statement. 

.Inly  1, 18)l;t,  balaufo  nnoxpon.led $6,  725. 16 

.1 1'liB  :».  I«i4,  aiiiDunt  oxijendcil  during  liscal  year 4,  C20.  G7 

.Tnly  1, 189-1,  balanec  itncxpeiiilpd 2,101.49 

.Inly  l,lK!H,ont8landiuKliiihilitics *I67.12 

Jnly  1, 1»I4,  amoimt  covered  by  nucoiu]iletD(l  contracts 977.  CO 

1.434.72 

Jnly  1, 1801,  bnliinie  available €69.77 

{Ainonnt  (cstiiiintPct)  rcijiiireil  for  completion  of  existing  project 17,500, 00 
Amount  that  can  lioprolitablv  expeuded  in  KHralyeare]idingJune.'W,lS96    17,500.00 
(iiibuiiltcd  in  eompliance  with  requirenienta  of  scetions  2  of  river  auil 
harbor  acts  ollHIX  and  18G7  and  of  Bundry  civil  act  of  March  3, 1893. 


nd  leaving  Vineyard  Haven  Harbor,  JtassachiisottM,  l)y 
car  ending  December  »1,  18!)3,  U  eHtimateil  as  follows, 
loiveil  from  Mr.  Edward  C.  Lonl,  Vineyard  Haven,  Mass. : 


FWI>,  Dv.t.'rs.  elr 

Liv«  Hli-'k  and  |>ra.l  acu 

VcBitalikH  ar.il  Irm-k 

Ctnin  *»<!  runj-b 

Itl..- 

TiilMmii 

(^>tlnn  uhI  prubirtH. .. 

tVrtlllH-M 

LiinilHT  owl  j>niibi.'t:. 

Ciial.  niini'niknii.l|>r"<l<"'H 

Slm-liinrr.viitiiih.ir,Ki:L:,. 


J:E 

4a 

lO.UUO 

isa 

ss 

is 

t'-S 

r,z 

7tkl,M0 

"""" 

100 

MUM 


during  the  \ 

Tbepassaj 


Firitfhl... 
llcil'sllo-  U 


iV   $1115,000. 

'nlerway  is  e 


1  lines  establiahcd 
ows  (each  on  trance 


\l      sss 

0  I               200 
■     ID  J               100 

1 

i 
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C5. 

IMPKOVEMKNT   OF  WARKIIAM  IIAR150H.  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzards  Bay.  The  object 
of  the  improvement  is  to  deepeu  and  widen  the  channel  leading  from 
Buzzards  Bay  to  Warehani,  the  industries  of  which  (and  of  several 
towns  in  the  vicinity  with  which  it  is  connected  by  rail)  are  chiefly  the 
manufacture  of  iron,  whose  heavy  materials  and  supplies  must  be 
transported  by  water.  Tlie  commerce  of  Wareham  is  carried  on  in 
sailing  vessels,  which  require  a  wide  channel  suited  to  beating  across 
the  wind. 

Another  object  of  the  im])rovement  is  the  raising  of  Long  Beach, 
over  which  the  san<ls  from  the  bay  were  washed  into  the  harbor.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 

Orif/lnal  condition. — Before  improvement  the  ruling  depth  in  the 
harbor  was  about  7  feet  at  mean  low  water,  and  the  channel  was  nar- 
row and  very  crooked.  Long  Beach,  a  narrow  sand  si)it  at  the  mouth 
of  the  harbor,  was  washed  and  abraded  by  the  waves  and  currents  at 
high  water,  an<l  the  material  was  carried  into  and  shoaled  the  channel 
inside. 

Between  1871  and  1875  J?  10,(100  was  appropriated  to  obtain  a  channel 
depth  of  10  feet  in  the  lower  harbor  and  9  feet  in  the  upper  harbor,  and 
to  i)artially  protect  ijong  l*each  by  brush  and  stone  work.  This  work 
was  linished  in  1870. 

At  the  adoi)tion  of  the  present  project  the  headland  of  Long  Beach 
was  wearing  otf  and  tliii  adja<*ent  parts  of  the  channel  and  harbor  were 
shoaling;  the  channel  depth  was  limited  to  9  feet  at  low  water,  this 
channel  being  narrow  and  crooked. 

rinn  of  improvement. — The  present  approved  project,  that  of  1880, 
]n-ovides  for  the  deepening  and  widening  of  the  channel  from  Buzzards 
Bay  to  Warcham  so  as  to  obtain  0  feet  <lepth  at  low  water  over  lioO  feet 
width  from  the  entrance  ui)  t.i  I >arneys  Boint,  thence  the  same  depth 
over  .'.).")Ofeet  width  up  to  the  lower  wharves  of  the  city,  and  thence  the 
same-  depth  and  from  1*00  to  100  feet  width  opi)osite  the  city  front;  and 
for  the  raising  and  protecting  of  Long  Beach  (the  eastern  headland  of 
the  entrance)  so  as  to  [)revent  the  erosion  of  this  beach  and  the  shoal- 
ing of  the  adjacent  i)arts  of  the  channel  and  harbor;  all  at  a  total  cost 
estimated,  in  1887  at  J?r)(),L»;j(). 

A  ])lan  of  the  works  may  be  found  at  ]).  r>S(),  Annual  Keport  of  the 
Chiefof  Kngineersfor  1885,  and  p.  814of  189.'>;  and  further  information 
at  ]).  :u):\  of  1881,  and  p.  81),  Part  1  of  188l\ 

Approjyriations, — IJpcm  the  ])resent  jiroject  approi)riations  have  been 
made  as  follows:  1881,^10,000:  ]88i>,'*r>,0(H);  1884,810,000;  1886, 
$15,000;  1888,s4,000:  1800,s5,000;  1802,  >< 7,2:50.    Total  up  to  June  30, 

I80;j,  s50,2;j(). 

Amoiint  c.rpcnflf'fl  and  rcsultft  to  June  30j  1803, — The  total  amount 
expended  on  the  prcscMit  ])roject  (including  $052.55  outstanding  liabili- 
ties) up  to  June  :iO,  ]8o;i,  was  s52, 102.80,  by  which  the  channel  had  been 
deepened  to  half  width  and  full  depth  of  0  feet  in  its  upper  portion,  and 
to  less  width  in  its  lower  portions;  and  the  sand  spit  had  been  partly 
protected  by  <*atch-san<l  fences  and  brush  and  stone  work. 

Operntionn  dnrinfj  the  pant  fiHeal  year. — Value  of  United  States  plant, 
§5,550.  Includini;  i^OO.Tl  (»f  outstanding  liabilities  on  June  30,  1894| 
the  expenses  of  tlie  year  were  s.'),(>.'>5.1(). 

During  the  year  tlies  minor  survey  was  ('ompleted.  Dredging  by  the 
Government  plant,  in  progress  at  commencement  of  year,  was  continued 
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until  August  25,  when  stopped  by  exbuustion  of  funds;  by  which 
;55,S74  cubic  yards  of  mud,  1,972  yardsof  sand,  stone  and  gravel,  and  4 
cubic  yards  of  bowlders  were  removed  from  G,118  feet  length  and  33  to 
40  feet  width  of  cutting,  and  to  at  least  10  feet  depth  at  low  water. 

Further  dredging  awaits  further  appropriations. 

This  work  was  in  local  charge  of  Mr.  J.  H.  Kostock  as  assistant  engi- 
neer, with  ^Ir.  G.  Callin  as  overseer. 

Work  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  channel  to  its 
full  width  and  depth  at  its  upper  and  lower  ends. 

Operations  contemplated  for  the  fiscal  year  ending  June  30j  1S95. — It  is 
proposed  to  apply  the  balance  of  funds  on  hand  and  the  next  appropri- 
ation toward  the  completion  of  the  channel. 

Warebam  is  in  tlioNcw  Bedford  coUection  district.  New  Bedford  is  the  nearest 
port  of  fntry.  The  amount  of  revenue  oonected  at  New  Bedford  in  tlio  last  calen- 
dar year  was  $192,794.10.  The  nearest  light-houses  are  Bird  Island  and  Wing  Neck 
lights.     The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedford,  Moss. 

Money  statement, 

July  1,  1893.  balance  nnex])endcd $4, 995. 75 

.June  30, 1894,  amount  expended  during  tiscal  year 4,520.97 

•July  1, 1894,  balance  unexpended 474.78 

July  1. 1894.  outstanding  liabilities 66.74 

July  1. 1894,  balance  available 408.04 


COM M K RCI A L   STATISTICS. 


The  commerce  arriving  and  leaving  Wareham  Harbor,  Massachusetts,  by  water 
during  the  calendar  year  ending  December  31.  1893,  is  estimated  as  follows,  based 
mainly  ujion  reportj-i  received  from  Mr.  Alden  Besse,  Warehara,  Mass.: 


Clas.s  <»f  gojxlrt. 


ExportH.   ,    Imports. 


Fish,  oystrrs.  Hhrlls.  etc 

Livt'  stoik  and  prodiKts » 

Vf;j«'tal»I«'s  and  triK  k 

drain  an«l  Torati*' 

Lnnjl)er  an<l  i»rodu<ts , 

Coal,  niiutrals,  anfl  jirodiuls 

Ma(  liinory  and  liardwan' 

(icmral  nuTchaiidisr 

Sundries 


$30,000 

1,000 

240,  000 

80,  000 

5,000 

13,  675 

750.  000 

43.000 

5,000 


$8,000 
42,  000 
12,000 

210,  000 
60,000 

515,  000 
50,000 

230,  000 
40,000 


Total. 


$38,000 

43,  000 

252,  000 

290, 000 

ft'i.OOO 

528,  075 

800,000 

273,  000 

45,000 


Tonnage. 


Tona. 

8,000 

400 

3,250 

13,000 

3,000 

68,000 

20,000 

1,800 

400 


Total 1, 1G7, 675  .     1, 1G7,  000  i     2,  334, 675  1      117, 850 


(iain  over  hist  year,  about  2.ri00  tons:  transportation  lines  established  during  the 
year.  nonr. 

The  passao;(»  of  vessels  through  this  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  being  counted  as  one  passage): 


CliaraoltT  or  class  of  service 


Niim-  !  Average  j  Average 
ber.    I    draft,     j  tonnage. 


Steam : 

Frei;rht  mainly 

Tu;;s ■. . 

liariies,  t'rei;;ht 

Sail: 

Frei;:lit 

ri«a.-un-  Itoits 


i 

Feet. 

Ton». 

30 

8  ; 

300 

40  1 

10 

50 

18 

10 

500 

150  : 

12 

250 

200  1. 

1 
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C  6. 
BirKoVKMEXT  OF  NEW  HEDFOKD  HARBOR,  MASSACHUSETTS. 

Sow  l>e(libi(l  Harbor  is  an  estuary  of  Buzzards  Bay  and  is  the  i)ort 
oi"  the  cities  of  2s^^\v  Bedford  and  Fairhaven,  Mass.  New  Bedford  is 
an  important  ])oi't  of  entry.  It  is  largely  interested  in  inaiiufactares, 
those  of  eotton  piedoniinatinj^^and  has  an  extensive  comnierce  in  addi- 
tion to  its  Avhale  fisheries.  Tlie  imimlation  of  Now  Bedford  and  Fair- 
haven  in  1SS8  was  about  3S,()00. 

The  object  of  the  improvement  is  to  provide  a  chtaunel  IS  feet  deep 
at  mean  )ow  water. 

Tlie  mean  rise  and  fall  of  the  tide  is  about  4.2  feet. 

Orlf/inal  conditiou. — Before  improvement  the.  channel  had  a  rulin|^ 
depth  of  about  1-A  feet  at  mean  low  water. 

As  early  as  ISt'Jl)  some  little  <lred<?in«j^  was  done  for  the  improvement 
of  the  harbor.  The  increase  of  depth  obtained,  however,  was  only  2 
feet,  and  the  cut  but  .'>()  feet  wide.  A  survey  of  the  harbor  was  made 
in  1S51*,  but  a  definite  i)roJect  for  its  improvement  was  not  made  until 
1S71.  The  i)roject  provided  for  a  channel  200  feet  wide  and  15  feet 
deep  at  mean  low  water  from  the  deep  water  just  above  Palmer  Island 
to  the  M  har\  es  at  Kew  Bedford.  This  i)rqject  was  modified  in  1877, 
increasin*^  the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1S75- 70,  auKuinting:  to  ^20,000,  this  project  was  com- 
l)leted  ill  1S77.  Since  that  time  vessels  of  larger  draft  have  been 
emi)loyed  in  the  harbor,  and  vessels  of  15  feet  draft  not  only  now  touch 
the  bottom  in  this  channel,  but  in  the  channel  below  Palmer  Island,  at 
points  not  included  in  the  former  iin])rovement. 

A1  tlie  ado])tion  of  the  present  project  the  channel  was  wind  in  |r,  and 
only  about  l.">  feet  deep. 

Phut  of  improvement — The  ])resent  api)roved  project,  that  of  1887, 
])rovides  for  the  deepening,  wideninjj:,  and  straightening^  of  the  chan- 
nel from  Buzzards  J>ay  to  Xew  Bedford,  so  as  to  obtain  18  feet  depth 
at  low  water  over  200  feet  width  and  over  its  entire  length ;  all  at  a 
total  cost  estimated  in  18S7  at  $;*m,000. 

A  description  of  the  works  maybe  found  at  p.  514,  Annual  Ilejiort 
of  the  Chief  of  lMi<i:ineers  ior  1S8S,  and  a  ]dan  of  the  same  in  House 
Ex.  Doc.  No.  S()  of  the  Fiftieth  Con^^rcss,  first  session;  and  at  p.  816, 
Annual  Beport  of  1S!>3. 

Approin'iatlom, — I7p<m  the  present  ]u*oject  appropriations  have  been 
made  as  foUows:  In  1S88,  .'^  10,000;  1890,  810,000;  1892,87,500;  total 
up  to  rJuni^  ;;»0,  189:5,  $27,000. 

Amount  expended  and  results  to  June  30^  1Sf)3. — The  total  amount 
expended  on  the  i)resent  ])roject  (including  838.515  outstanding  liabili- 
ties) up  to  June  .*>(),  189.'),  was  820,.* >02.4.'i,  by  which  thestraight  channel 
had  been  comi)lcted  on  its  west<»ru  side  to  15  feet  depth  with  80  feet 
width  over  its  entire  len^^th;  and  a  slij^htly  crooked  channel  of  80  feet 
width  w  ith  IS  feet  depth  also  existed  over  the  same  distance,  wander- 
in  <;•  a  little  from  th'.^  projected  channel. 

t>l)(  rafions  durinq  the  pant  fiseal  year. — Value  of  United  States  plant, 
8:{.o20.  Includin.i;' 8.")1.80  oiltstandin^^  liabilities  on  June  30,  1804,  the 
ex|)enses  of  the  year  weii*  .^  (»,.")( JS.Sl. 

Wy  indorscMnent  of  Au;nust  19,  1893,  the  time  of  commencing  contract 
work  was  extended  until  October  10,  189<'{,  thus  extending  the  time 
of  com])letion  until  March  10,  lS9i.  Dred^ini^  was  commenced  by  the 
contractor  in  October  ami  comjileted  in  December,  1893;  by  which 
30,.'>0o  cubic  yards  of  material  was  removed  fmm  P,.'380  feet  length  aad 
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from  20  to  25  feet  width  of  cutting,  aVid  to  18  feet  depth  at  low  water, 
thus  completing  the  channel  from  deep  water  above  Palmers  Island 
to  the  vicinity  of  the  wharves  of  New  Bedford  and  to  its  ftill  width  of 
200  feet  and  depth  of  18  feet  at  low  tide,  excepting  for  a  distance  of 
about  150  feet  near  its  eastern  end,  where  the  width  was  176  feet,  and 
excepting  at  a  small  shoal  spot  near  the  western  end,  which  lacked 
about  1  foot  of  the  full  depth.  Authority  was  received  in  February 
for  the  hire  in  open  market  of  from  2,000  to  3,000  cubic  yards  of  addi- 
tional dredging,  iu  order  to  remove  these  few  remaining  shoal  spots; 
and  during  March,  1,108  cubic  yards  of  material  was  excavated  from 
310  feet  length  and  from  25  feet  width  of  cutting,  and  to  18  feet  depth 
at  low  water,  thus  comi)leting  all  work  upon*  the  uppermost  reach  of  the 
harbor. 

Further  dredging  awaits  further  appropriations. 

This  work  was  iu  the  local  charge  of  Mr.  Edward  Parrish  as  assist-  - 
ant  engineer,  with  Mr.  C.  O.  Abel  as  inspector. 

Work  required  to  complete  the  existing  project, — ^The  work  required  to 
complete  the  existing  project  is  the  widening  of  the  channel  from  Pal- 
mers Island  to  the  llfoot  biink  and  the  removal  of  a  few  shoal  spots 
between  the  llfoot  bank  and  the  Butler  Flats,  the  southern  end  of 
the  projected  channel. 

Operations  contemplated  for  the  fiscal  year  ending  June  50, 1895. — It  is 
proposed  to  complete  the  project. 

New  Bedford  Harbor  is  in  the  New  Bedford  collection  districty  and  is  a  port  of 
entry.  Tho  amount  of  revenue  collected  in  the  last  calender  year  was  $192,794.10. 
The  nearcHt  light-houses  are  Clark  Point  Light  and  the  lights  in  New  Bedford 
Harbor.    The  nearest  fortification  is  fort  at  Clark  Point,  Mass. 

Money  statement. 

July  1,  1893,  balance  unexpended $7,236.13 

June  30,  1^94,  amount  expended  during  fiscal  year 6, 555. 57 

July  1,  1894,  balance  unexpended 680.56 

July  1,  1894,  outstanding  liabilities 5L80  * 

July  1,  1894,  balance  available 628.76 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

AmouutthatcanJi)eprotitablyexpendediniiscalyearondTngJiine30, 1896  7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  New  Bedford,  Mass.,  by  water  daiinjB^  the  cal- 
endar year  cuding  December  31,  1893,  is  estimated  as  follows,  based  mainly  upon 
reportH  received  from  Mr.  James  Taylor,  collector  of  customs.  New  Bedford,  Mass. 


(Mass  of  jrotxls. 


Exports. 


Imports. 


Fieh.  oystora.  etc "  $215,000 

Live  8l<Kk  uiul  |>ro<liicts    21, 000 

W;j»tableH  .ind  truck 61, 800 

(jrutii  and  forajze ■•    2,500 

Toliacco '. 3, 000 

Otton  and  prmlucts |  4,200 

Lumber  and  products I  11, 800 

Coal.  niineralH,    ml    roducts ;  2,000 

( leiitral  UKrchaudiKc '  7, 300, 000 

Sundries 


Total 7,621,300 

I 


$480,000 


2, 610, 000 
350.000 
1,800,000 
3,000,000 
1,000,000 


0,270,000 


Total. 


$216,000 

21,000 

61,800 

482,500 

3.000 

2,644,200 

361,800 

1,802,000 

10,300,000 

1,000,000 


16,801,900 


Toonage. 


Tons. 
5,500 

aoo 

6S0 

21,000 

5 

13,500 

2,500 

450.000 

103,000 

33.000 
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G:iin  ovLT  last  year,  none ;  transportutioii  lines  established  iliirin«y  the  year,  none 
rei)orted. 

The  i>as8a<;o  of  vrsscls  throu<ifh  this  waterway  is  estimatiMl  as  follows  (oach 
entrance  and  departure  together  being  eounted  as  one  passage): 


(Jliunu'tor  or  class  <if  siTviro. 


I  Nil  111-     Average  |  Avorajie 
IxT.         ilrall.       tonnage. 


Stoam  : 

Frriylit  an<l  passf-n^jcr 

Fivi^rlit  iiiaiiilv 

J'asM'iii^t'r  iiiaiiily 

Tii^is 

Pleasurr  lM)at8    

Sail : 

Fn-i-jht 

Fisliin«;  boats 

IMrasiiro  boats,  larpo  .. 

JMoaHiiiv  ln«atH.  small.. 


C7. 

lMi»K*OVKMi:NT  OF  CANAPITSIT  CHANNEL,  MxVSSACHUSETTS. 

This  water-way  lies  about  20  miles  south  of  New  Bedionl,  running 
between  tho  islands  of  Cuttyliunk  and  Xashawena,  aud  connecting 
the  waters  of  Vineyard  Sound  and  Buzzards  Bay. 

The  objeet  of  the  iinprovenient  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sailboats,  and  also  espeeially  of  the  surf  boats  Lclong- 
in;::  to  the  life-savinjj:  station  of  this  dangerous  locality. 

Original  condition. — Before  improvement  the  sand  shoals,  and  espe- 
cially tlio  numerous  bowlders,  made  this  passage  specially  dangerous 
to  the  life-saving  station  boats  and  other  shallow-draft  row  and  sail 
boats. 

J^lan  0/ improvement, — The  pri^sent  approved  project,  that  of  1891,  pro- 
vides f(U*  the  widening  and  deej)eningof  the  present  chauneHroni  Vine- 
yard Sound  to  the  ocean  between  the  islands  of  Nashawena  aud  Cutty- 
hunk,  ^Massachusetts,  so  as  to  sec-ure  a  <lepth  of  0  feet  at  low  water, 
with  a  least  width  of  250  feet  over  its  entire  length,  all  at  a  total  cost 
estimated  in  1S93  at  80,800. 

A  description  of  the  work  may  be  found  at  !>.  015,  Annual  BeiK)rt  of 
the  Chief  of  Engineers  for  1892,  and  a  plan  of  the  same  in  House  Ex. 
l)o<'.  No.  50,  of  the  Fifty-second  Congress,  first  session;  and  at  p.  820 
of  Annual  Bepor.t  of  lSO;i;  and  further  special  information  on  p.  820, 
Annual  Jieport  of  1803. 

Appropriafiona. — Upon  the  present  project  only  one  appropriation 
has  been  miide,  that  of  J 802  for  }?1,800. 

Amonnt  (wpemM  and  vcshUh  to  June  30,  JS93, — The  total  amount 
expemled  on  tlu^  present  project  (including  82,248.32  of  outstanding  lia- 
bilities) up  to  June  :>(),  1803,  was  83,787.80;  by  which  a  channel  of  66 
feet  width  and  about  5  feet  d<'pth  at  low  water  was  cut  entirely  tliroagh 
from  Buzzards  I>ay  to  Vineyard  Sound. 

Opcrafionn  durinff  the  past  fiscal  year. — Value  of  United  States  plant, 
8700.  Including  841.01  outstanding  liabilities  en  June  30, 182)4,  the 
expenses  of  the  year  were  803.).45. 

In  »July  a  final  insi^ection  was  made  of  the  season's  work,  aud  six 
large  bowlders  were  removed  by  00  pounds  <1ynaniite  in  7  charges, 
leaving  nothing  of  these  obstru<;t  ions  above  the  general  bottom  of  the 
dredged  channel.  Since  then  work  has  been  mainly  that  of  accounts 
and  reports,  and  minor  repair  of  plant. 

Further  dredging  awaits  further  appropriations. 
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This  work  has  been  in  the  local  charge  of  Mr.  J.  H.  Rostock  as  assist- 
ant engineer,  with  Mr,  Theo.  McMahon  as  overseer. 

Work  required  to  complete  the  existing  project. — The  work  yet  to  be 
done  is  to  deepen  the  66  feet  width  channel  by  abont  1  foot,  and  the 
remaining  83  to  283  feet  width  of  channel  by  abont  2  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1895, — 
It  is  proposed  to  complete  the  project. 

Money  statement, 

Joly  1, 1893, balauce  nnoxpcndcd $3,260.46 

June  30, 1894,  amount  expended  during  fiscal  year 3, 140. 76 

July  1, 1894,  balance  uuex^>cndod 119. 70 

July  1, 1894,  outstanding  liabilities 41.01 

July  1, 1894,  balance  available 78,69 

Amount  (estimated)  required  for  completion  of  exlstins  project 5, 000. 00 

Amount  that  dhu  be  prohtably  expended  in  fiscal  year  on£ug  Juno  30,1896  5, 000. 00 
Submitted  in  com])liance  vrith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS, 


The  commerce  arriving  and  leaving  Cutty  hunk,  Mass.,  by  water  during  the  calen- 
dar year  ending  December  31,  1893,  is  estimated  as  follows,  based  mainly  upon 
reports  received  from  Mr.  D.  P.  Bosworth,  keeper  life-saving  station,  Cuttyhuuk, 
Mass. 


CIa88  of  goods. 


Fish,  oysters,  etc 

Live  stork  and  pnulucts 

Veg<.'table.H  and  truck 

Grain  and  forage 

Tobacco 

Cotton  and  products 

Fertilizers 

Navjil  stores 

Lumber  and  products 

Coal,  minerals,  and  prixliict^. 

Mac]iiner>'  and  hardware 

General  iner(.*bandi8e 

Sundries 


Total 


Exports. 


$15,000 
602 
120 


2,«)0 
600 


18,822 


Imports. 


$588 


680 

1.700 

400 

60 

600 

845 

850 

200 

22,500 


Total. 


$15,000 

1,100 

120 

680 

1,700 

400 

60 

600 

845 

850 

200 

^000 

600 


27,023  I      46,745 


Tonnaj!i:e. 


Ton», 
250 

8 

1 

8 

8 

70 

60 

8 

850 

40 


706 


Gain  over  lust  year,  about  10  tons,  or  $20,000.  Transi)ortation  lines  cstablisheil 
during  the  year — none  reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  being  counted  as  one  passage): 


Character  or  class  of  service. 


Steam : 

Freight  and  pasficnger. 
Tuirs 


Pleasure  boats 


Sail: 


Fishing  boats 

Pleasure  boats,  large. 
Pleasure  boats,  small 


Avenigo 
tonnage. 


Tons. 


60 
75 
30 

6 

80 
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C  8. 

IMPKC^VKMKXT  OF  TAtTS'TOX  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  ^lass.,  and  empties  in  Mount 
llope  J>ay,  ti  part  of  Xarragansett  J>ay.     It  is  about  41  miles  in  length. 

T\w  objeet  of  the  iiupvovonient  is  to  deepen  and  widen  the  channel 
so  that  \'essels  of  II  i'eet  draft  can  at  high  water  go  up  to  the  city  of 
Taunton,  which  lor  its  extensiveniaunfactures  requires  large  cpiantities 
of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  articles.  The  rise 
and  fall  of  the  tide  before  improvement  was  5J  feet  at  Dighton  ami  3.1 
feet  at  Tannton. 

Oi'ifflndl  condition. — In  its  original  condition  the  channel  was  narrow 
and  obstructed  by  bowlders,  and  from  Derkley  bridge  to  Tannton  its 
depth  was  not,  in  places,  more  than  ,">  feet  at  mean  high  water.  A  vw- 
sel  of  .'JO  tons  burden  was  as  large  as  could  go  up  to  Taunton. 

From  1S70  to  1871)  i?():3,()0()  was  ai)propriated  to  secure  a  depth  of  9 
feet  at  high  water,  up  to  tlie  head  of  navigation.  This  work  was  com- 
pleted in  1870.    (See  p.  MT},  Annual  Keport  of  1880.) 

At  the  adoi)ti()n  of  the  i)resent  project,  the  channel  was  limited  to9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstrueti»d  by 
Ijowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

Plan  of  impruvvment. — The  i)resent  approved  project,  that  of  1880, 
provides  for  the  widening  and  deepening  of  the  river  so  as  to  secure  a 
channel  of  at  least  lii  feet  dejith  at  high  water,  with  100  feet  width  from 
its  mouth  up  to  I>erklev  brulge  (above  Dighton);  thence  12  feet  depth 
with  80  feet  width  (100  feet  width  at  bends)  up  to  IJriggs  Shoal; 
thence  1 1  feet  depth  with  80  feet  width  u[)  to  the  sliip  yard;  thence  11 
feet  (lei>th  with  00  fei^t  width  up  to  the  Weir  bridge,  Taunton:  all  at  a 
total  cost  estimated  in  180.5  at  i?12o,000. 

A  ])lan  of  the  works  may  be  found  at  p.  000,  Annual  Kei>ort  of  the 
ChiefofEngineers  for  1881.  andp.  8i*4of  1803;  and  a  later  more  detailed 
plan  in  Honse  Ex.  Doc.  No.  8(),  of  the  Fiftieth  Congress,  first  session; 
an<l  further  information  at  j).  37.*^  of  the  Annual  lleport  of  1880,  p.  510 
of  1888,  and  p.  823  of  1803. 

Ap))ropriations, —  r])on  the  lu'csent  ]n*oject  appropriations  have  been 
made  as  follows:  18S0,  si 7,500;  1881,  825,000;  1882,  825,000;  1884, 
S2(),500 ;  1800, 87,001) ;  181)2,  s7,000.     Total  up  to  June  30, 1803, 1^108,000. 

Amount  (wprndcd  and  rcsnlts  to  June  30^  1803, — ^The  total  auioant 
exjjended  on  the  present  project  (including  -ifol.Ol  outstanding  liabilities) 
up  to  rJune  .'»(),  180.*>,  was  ><io7,000.23,  by  which  a  large  part  of  the  i>ro- 
l)osed  work  had  been  done:  especially  at  the  places  most  complained 
of  by  the  vessels  n>ing  this  river. 

Operations  during  tin-  past  jisral  i/ear. — Value  of  United  States  plant, 
i<820.  ln<*hnling  .^0.00  outstanding  liabilities  on  June  30,  1884,  the 
exjKMises  of  the  year  were  Ji^l.88. 

i)nring  the  past  liscal  year,  general  oflice  work  and  prcimrations 
for  future  work. 

Further  dredging  awaits  further  ai)propriations. 

This  work  was  in  local  charge  of  .Mr.  Edward  Parriah,  as  assistant 
engineer. 

Work  required  fo  eomplete  the  e.ri.sfinff  project. — There  remain  to  com- 
plete tiie  existing  ju'oject  the  widening  and  deepening  of  the  channel  at 
a  few  [)ointsand  tlie  I'cmoval  of  a  small  amount  of  ledge  rock. 

Operaiions  eonteuiplafed  for  the  fiscal  year  cndiiuj  June  30^  1895m — It 
is  proposed  to  complete  the  project. 
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Taunton  River  is  in  tho  Fall  River  collection  district.  Fall  River  is  the  nearest 
port  oi;  entry.  The  amount  of  revenue  collected  a  t  Fall  River  in  the  last  calendar 
year  was  $193,992.13.  Tho  nearest  licht-honse  is  the  Borden  Flat  light-honse.  1^ 
nearest  fort iiicat ion  is  Fort  Adams,  iVowport  Harbor,  Rhode  Island. 

Money  statement 

July  1,1893,  balance  unexpended $54.78 

June  30, 1894,  amount  expended  during  fiscal  year 2. 89 

July  1, 1894,  balance  unexpended 51. 89 

{Amount  (estimated )  required  for  completion  of  existing  project 17, 000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1896  17, 000. 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 


The  commerce  arriving  and  leaving  Taunton  River,  Massachosetts,  by  water  during 
the  calendar  year  ending  December  31,  1893,  is  estimated  as  follows,  based  mainly 
upon  reports  received  from  Mr.  J.  S.  Bums,  Taunton,  Mass. : 


Class  jf  goods. 


Grain  and  forage 

Cotton  and  products 

Liimb«r  anu  prodncts 

CcMkl,  minerals,  and  products. 
General  merchandise 


Exports. 


$56,000 
150,000 


Total 


Imports. 


Total 


$803,000 
1, 312,  OOC 

244,000 
1,820.000 

700,000 


$803,000 
1«  312, 000 

800,000 
1,470,000 

700,000 


206,000 


4,379,000 


4,585,000 


Tonnage. 


Ton$. 

35,500 

6,600 

16,000 

280,000 

7.000 


354,100 


Gain  over  last  year,  none.    Transportation  lines  established  during  the  year,  none. 
The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  feacn  entrance 
and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam  tuf;s 

Barges,  freight 
Sail,  freight ... 


Kmn* 
ber. 

ATenwe 
dnlC 

400 
200 
700 

7 
9 

Average 
tonnaige. 


Toma, 


50 
600 

aoo 


C  9. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  iiavigabJo  part  of  the  Pawtucket  (or  Seekonk)  Eiver,  au  arm  of 
Providence  Kiver,  extends  from  Providence  to  Pawtacket,  a  city  whicli 
in  18<S5  bad  a  population  of  about  23,000  and  extensive  mann&ctnreSf 
depending  largely  on  water  transportation.  The  mean  rise  and  fall  of 
the  tide  is  about  o  feet. 

Original  condition. — Before  improvement  the  channel  in  the  river 
was  narrow  and  had  a  ruling  depth  of  about  6  feet  at  mean  low  water. 

Between  18G7  and  1882  $52,000  were  appropriated  to  dredge  the  chan- 
nel to  75  feet  width  and  7  feet  depth  at  low  water.  This  work  was  com- 
pleted in  187(>. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  7  feet  deep. 
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Plan  of  improvement. — The  present  approved  project,  that  of  1883, 
provides  for  the  deei)eiiin^'  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  de|)th  at  low  water,  with  100  feet  w  idth  from  its  month  at 
J'rovidence  up  to  opposite  Grant  <!c  ('o.'s  Wharf,  at  Pawtucket,  and 
thence  12  feet  dei)th  with  40  feet  width  through  a  stone  ledge  for  a  short 
distan(;<»  towards  i^awtueket  bridge;  all  at  a  total  cost  estimated  in 
188:5  at  .^382,500. 

A  i)Ian  of  the  works  niav  be  found  at  page  OOS,  Annual  KejK^rt  of  the 
Chief  of  Kngineers  for  1SS4,  aiul  page  830  of  1893. 

Apiiropriuiions, — IJpon  the  ])resent  project  appropriations  have  been 
made  as  follows:  1884,  §50,000;  1880,  $30,000;  1888,  $35,000;  1890, 
i?:5(),0()0;  1892,  835,000.    Total  up  to  June  30,  1893,  $180,000. 

Amovnt  expended  and  results  to  June  30,  1S93. — The  total  amount 
exiKMided  on  the  i)iesent  project  (including  $28.34  outstanding  liabili- 
ties) 11])  to  »Iune30,  1893,  was  $145,580.11,  by  which  the  shoalcst  places 
had  been  inii)roved  and  about  nine-tenths  of  the  needed  work  done, 
securing  a  channel  of  about  1 2  feet  depth  with  from  40  to  100  feet  width 
(the  greater  jjortion  being  100  feet  wide)  up  to  above  the  lower  wharves 
of  the  city  of  Pawtucket. 

Operations  durlnq  the  j)ast  fiscal  year. — Value  of  United  States  plant, 
$13,910.  Including  $149.28  outstanding  liabilities  on  June  30, 1894,  the 
expenses  of  the  year  were  $23,545.()8. 

l)rc<lging  was  eoniincncc<l  by  the  contractor  in  August  and  com- 
l)]et((l  in  October;  by  which  32,975  cubic  yards  of  the  nuiterial  were 
removed  from  t),:>;>9  feet  length  and  from  10  to  20  feet  width  of  cut- 
ting and  to  12  feet  at  low  water,  completing  all  contract  work.  In 
October  authority  was  asked  and  received  for  the  hire  in  open  mar- 
ket (jf  0,()(M)  cubic  yards  of  additional  dre<lging  in  order  to  complete 
th(>  work  in  the  manner  x>i'ovided  for  by  existing  approved  projects, 
and  an  arrangement  was  made  with  Mr.  E.  Brainard,  of  New  York, 
for  such  dredging  at  32  cents  per  (-ubic  yard,  this  work  (G,OvK)  oubio 
yards)  being  begnn  and  completed  in  October.  By  letter  of  the  IGth 
^September,  1S93,  from  the  ollice  of  the  Chief  of  Engineers,  authority 
was  received  to  allow  the  exi)enditure  of  about  84,000  for  blasting 
by  hired  labor  and  jmrchase  of  materials  in  open  market,  and  under 
this  authority  work  by  the  Government  idant  was  commenced  in  Sep- 
tember and  completed  in  December;  by  which  about  406  tons  of  ledge 
rock  wer<»  removed  from  about  5,000  square  feet  of  ledge  near  the  head 
of  the  river  at  Tawtucket,  increasing  the  depth  to  at  least  3.3  feet  at 
low  wat<u-  over  the  entir(»,  ledge  ami  about  4  feet  depth  over  all  except 
a  small  area  of  about  25  square  feet.  A  minor  survey  was  made  and  a 
new  ])roJe<'t  submitted  and  approved  for  further  rock  excavation  in 
accordance  with  the  original  api)roved  project.  Bids  were  solicited  for 
the  rock  work,  to  \h\  opened  in  July,  1804. 

ThiM'ontract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  Mr.  C.  O.  Abel  as  inspector;  the  sur- 
vey under  Mr.  J.  II.  IJostock  as  assistant  engineer;  and  the  rock  work 
under  Mr.  Theo.  ^IcMahan  as  overs<'er. 

Work  rcqnlnd  tit  complete  the  c.ristinf/  project. — The  work  yet  to  be 
done  is  to  straighten  the  <'hannel  in  its  lower  half  and  to  deepen  the 
channel  through  the  ledge  to  the  full  depth  and  width  of  40  feet. 

Operations  contemplated  for  thf  fiscal  year  ending  June  30^1895. — It  is 
pro]>osed  to  ai)ply  the  balance  of  funds  (m  hand  and  the  further 
lequestcd  ai)propriations  toward  both  the  removal  of  the  ledge  and 
tlie  straightening  of  the  channel  in  its  lower  portions. 
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Pawtiicket  is  in  tho  colk'ction  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar 
year  was  $297,534.81.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest 
fortifications  are  Port  Adams,  Newport,  R.  1.,  and  tlio  fort  on  Dutch  Island,  Rhode 
Island. 

Money  statement. 

July  1,  181)3,  bahince  unexpended $34,448.23 

June  30,  1894,  amount  expended  during  fiscal  year 23, 424. 74 

July  1,  1891,  balauce  unexpended 11,023.49 

July  1,  1894,  outstanding  liabilities 149.28 

July  1,  1894,  balance  available 10,874.21 

{Amount  (estimated)  required  for  completion  of  existing  project 202,  500. 00 
Amount  that  can  be  protitably  expended  in  liscal  year  ending  Juno30, 1896  100,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKKCIAL    STATISTICS. 


The  commerce  arriving  and  leaving  Pawtucket  River,  Rhode  Island,  by  water  dur- 
ing tho  calendar  year  ending  December  31, 1893,  is  estimated  as  follows,  based  mainly 
upon  reports  received  from  Mr.  George  E.  Newell,  Pawtucket,  R.  I: 


Class  of  goo<ls. 


Exports. 


Cotton  and  products |        $17,  500 

Fortilizrrs 35,  000 

Lumber  ;;nd  ]»rodncts ! 

Coal,  niiiu'vals.  and  products '  400 

Sumlries |  7, 500 

Total 60, 400 


Imports. 


$125.  000 

19,000 

262,  000 

850.000 

7,500 


1, 263,  500 


Total. 


Tonnage. 


Tont. 

$142,  500 

700 

54.000 

1.433 

262,  000 

14,500 

850,  400 

168,000 

15,  000 

2,000 

1,323,900  I      186,633 


Gain  over  last  year,  none;  transportation  lines  established  during  the  year,  none 
reported. 

The  ])a.ssagc  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  jiassage) : 


Charattcr  or  class  of 

service. 

Nam- 
bcr. 

Average 
draft. 

Average 
tonnage. 

Stt-ani : 

Vr<«i<Th  t.  Tiiainlv 

500 
300 
500 
800 
480 

75 

800 

Feet. 
10 

Tons. 

Passi'iiLTtT,  uiainlv 

'I'lfS 

1*1«  asur«'  liuat s 

Ilar'^v  i^.  iVtiirlit 

Sail: 

Fni-ht 

11 

I'lcasurc  boat-i,  small  9 -    - 

C  10. 

imi'kn)vkmi:nt  of  pkovidkxc^e  river  and  narragansett  bay, 

RHODE  LSLAM). 


Providence  Kiver  is  an  estuary  of  !N^arra^aiisett  Bay.  The  object  of 
it.s  improvement  is  to  fiirnisli  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  which 
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had  ill  1SS5  about  125,000  iiiliabitants,  largely  engaged  in  manufactures, 
and  wliieh  is  also  a  ]>ort  of  entry  lor  an  extensive  region  of  couutr}%  to 
^vhiidi  it  is  connected  by  railroads.  The  mean  rise  and  fall  of  the  tide 
is  4.7  Icet. 

Oriifhud  condition, — Ijclbre  the  improvement  of  the  river  was  com- 
menced, in  1853,  many  shoals  obstructed  navigation;  and  at  one  point 
in  the  channel,  a  place  called  Tlie  Crook,  the  available  low-water  depth 
\vas  but  rU  feet. 

Between  IS'ii  and  187.'>,  $50,500  was  appropriated  to  secure  depths 
of  first  0  and  then  12  feet  at  low  water.    This  work  was  finished  iu 

At  the  adoption  of  the  present  inoject  the  channel  was  limited  to 
12  leet  dej)th,  and  the  anchorage  areas  were  much  too  small  and  shal- 
low for  the  craft  seeking  them. 

Plan  of  Improvvmeni, — The  present  approved  project,  that  of  1S7S,  as 
modified  in  1SS2,  provides  for  the  deej)ening  of  the  river  and  the  deep- 
eninii'  and  widening  of  its  anchorage  basins,  so  as  to  secure  a  channel 
of  ai  least  ^o  fe(»t  depth  at  low  water  witli  300  feet  width  from  the  deep 
water  of  Xarragansett  Hay  up  to  Providence,  11.  I.,  and  so  as  to  secure 
anchorage  basins  of  20  feet  depth  with  600  feet  width.  18  feet  depth 
Avith  725  leet  width,  12  feet  depth  with  040  feet  width,  and  fe  feet  depth 
witli  1,000  feet  width  from  Fox  to  Field  Point;  all  at  a  total  cost  esti- 
mated in  18S2  at  ^075,000. 

A  plan  of  the  works  mav  be  found  at  p.  022,  Annual  Beport  of  the 
Chief  of  Engineers  for  1884,  and  p.  830  of  1893;  and  farther  special 
information  at  j).  2:)5  of  187S  and  p.  557  of  1882. 

Tlie  25- foot  cliannel  has  been  laid  out  in  straight  reaches  (with 
enlargements  at  the  angles),  with  a  view  to  their  being  lighted  later  by 
range  or  lea<ling  lights,  sucli  as  are  used  in  similar  cases  in  Che8a])eake 
Bay,  Delaware  Kiver,  and  other  localities,  if  it  should  be  found  neces- 
sarv. 

« 

Appropriations. —  V\^o\\  tlie  present  project  apin^opriations  have  been 


Amount  expended  and  results  to  June  30^  7i^93, — The  total  amount 
expended  on  tlie  present  project  (including  80,433.04  outstanding  lia- 
bilities) up  to  rlnne  30,  1803,  was  }?570,531.02,  by  which  all  the  25-feet- 
dei)th  cliannels,  most  of  the  20  feet-depth  anchorages,  and  a  part  of  the 
18-feet-depth  anchorag(»shad  been  dredged,  this  being  about  five-sixths 
of  all  the  pro])ose(l  work. 

Operations  dnrinq  the  past  fiseal  year. — Value  of  United  States  plant, 
s2 1,210.  Jnclnding  81,102.40  outstanding  liabilities  on  June  30,  1804, 
the  e\i)enses  of  the  year  were  $38,027.53. 

rj)on  application  of  the  contractor,  ai)proved  by  Department 
indorsement  of -March  s,  the  time  of  completing  contract  was  extended 
to  flniu*  15,  ISIM;  all  extra  exixMise  dne  to  this  extension  to  be  paid 
by  the  contractor.  Dredging  in  progress  at  commencement  of  year 
was  continned  by  tJK*  contractor  (teniporjirly  suspended  on  Decem- 
ber-25  and  resumed  on  April  0),  and  linally  linished  on  May  14;  by 
which  27(),474  cubic  yards  of  mnd  were  removed  from  31,12G  feet 
length  and  20  to  00  teet  width  of  cutting;  completing  all  the  G  to  120 
feet  depth  anchorage  areas  of  the  Fields  Point  and  Sassafras  Point 
leaches,  e\cei)ting  a  small  amount  of  sn])posed  ledge  rock  uncovered 
n  drcilging  on  the  east  side  of  the  Fields  P«)int  Ueach.     Work  by  the 


APPENDIX    C REPORT    OF    CAPTAIN    BIXBY. 


591 


Government  I'orce  and  plant  was  commenced  on  June  15  and  completed 
on  June  1*5,  by  which  900  square  yards  area  of  rock  bowlders  and  clay 
were  blasted  (using  202  pounds  dynamite)  and  scattered,  so  as  to  leave 
the  anchorage  basins  everywhere  of  full  depths  and  widths.  A  channel 
survey  w^as  made  from  the  nioutli  of  Pawtucket  (Seekonk)  Kiver  at  Fox 
Point  down  to  and  including  the  Pawtuxet  lieach  at  Sabine  Point. 

Fartlier  dredging  awaits  farther  appropriations. 

The  contract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  j\lr.  J.  F.  Parks  as  inspector;  the  sur- 
veys were  under  ]Mr.  J.  II.  liostock  as  assistant  engineer,  and  the  rock 
removal  under  overseer  Theo.  McMahan. 

Work  required  io  comiyJete  the  exist in{/ project. — There  is  required  for 
the  completion  of  the  existing  project  the  removal  of  a  few  shoaled 
portions  of  the  2o-feet-depth  channel. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1895. — It 
is  proposed  to  comi)lete  the  project. 

Proviiloiice  River  is  in  the  collection  diatrict  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  rovennc  collected  at  Providence  in  the  last  calendar  year  was 
$21>7,5;il.Sl.  The  nearest  li«^lit-liousert  arc  the  G  light-houses  in  Providence  River. 
The  nearest  fortilieations  are  fort  on  Dutch  Ishmd  and  Fort  Adams,  R.  I. 

Money  statement. 

July  1,1893,  balance  unexpended $.15,901.72 

June  SO,  1S91,  amount  expended  during  fiscal  year 13,  358.  68 

July  1,  1894,  balance  unexpended 2,  543. 04 

July  1,  1894,  outstanding  liabilities 1,  102. 49 

July  1,  1894,  balance  available...: 1,440.55 

Amount  (estimated)  required  for  completion  of  existing  project 65,  000.00 

Amountthat  can  be  profitably  exi)endedintiscalyearendiDgJune30,1896    65,  000.00 
}?ul»mitted  in  eonipliance  ^vith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKKCIAL   STATISTICS. 


The  commerce  arriving  and  leaving  Providence  River,  Rhode  Island,  by  water 
during  the  caliMidar  year  ending  December  31, 1893,  is  estimated  as  follows,  based 
mainly  upon  rejxuts  received  from  Mr.  F.  P.  Little,  secretary  of  the  Board  of  Trade, 
Providence.  H.  I. : 


("lasM  of  i:<t(nls. 


Exports.    ;    Imi>ort8. 


i 

Cotton  mid  prothu  t<? '        $17,  .'iOO 

r«rtili/ers i  35,  000 

LuiiibtT  :iM(l  j+rochuts ! 

Coal.  iiiiii«r;«lM.  ami  ]»ro(luits -'.-' 

( iriK-ra]  iiu-nlKiiMlis.' I  11!,  000.  000 

Stimlrirs |  7.500 

Total '  12,  OCO.  000 


Total. 


$125,  000 

$142,  500 

19.000 

54,000 

484,500 

484,500 

3, 000, 000 

3, 000.  000 

14,000,000 

26,  000, 000 

7,500 

15,000 

17,r>36,000     21),  696, 000 


Tonnage. 


Tons. 

700 

1.400 

46,000 

600.000 

521.000 

2.000 


1.171,100 


(iain  over  last  year,  none;  transportation  lines  established  during  the  year,  none 
reported. 
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Tho  passage  of  vessels  through  this    waterway  is   cstiinatod  as  follows    (each 
entrauco  and  departure  together  being  counted  as  one  passage): 


(.'liurartiT  or  class  of  srrvico. 


Num- 
ber. 


Average    Avenge 
draft.      tonnage. 


Steam : 

l>('ip:lit  and  pa».son<;<>r 1. 000 

rivi^lht  inainl.v I  1, 400 

PaHHcniirr  mainly !  1,000 

Fishinj; I  600 

TiiiTrt 6,000 


Pli-nanro  boatrt 
lJarj;i'.s :  Freight  . . 
Kail: 

Frciglit 

PleaHiire  boats,  lar^«* i 


1,500 
800 

3,000 

.'WO 

Pleasure  boats.  »>iiiull i    2,000 


C  II. 

KL:M()VAL    of    GKKEN    jacket    SHOAT.,    providence     river,    RHODE 

ISLxVND. 

(Jreeii  Jacket  Shoiil  is  tliiit  piirt  of  Providence  Iliver  Avliich  lies  off 
the  wharves  on  the  south  front  of  the  eity,  being  au  importaut  part  of 
the  harbor  for  anchorage  purposes. 

Orifflnal  coiulition, — That  part  of  tlie  liarbor  in  wliich  tho  shoal  is 
located  is  about  2,(Hm  feet  long  by  from  GOO  to  1,200  feet  wide;  and  of 
this  area  the  slioal  occupied  about  .'U)  acres,  that  part  of  it  which  was 
included  between  the  l.")-foot  curves  measuring  about  18  acres.  There 
were  channels  on  eitlier  side  of  the  shoal  between  it  and  the  harbor 
lines,  having  at  ni(»an  low  water  a  width  of  300  feet  and  a  depth  of  20 
feet  on  the  nortli  side,  and  a  width  varying  from  50  to  100  feet  and  a 
depth  of  about  15  feet  on  the  south  side.  The  water  on  the  sunimit  of 
the  shoal  was  only  1  foot  deep. 

Phut  of  improvement. — The  ])resent  approved  project,  that  of  ISSo, 


harbor  lines  ol*  the  city;    all  at  a  total  cost  estimated  in  1885  at 
S112,;U(;. 

A  ])lan  of  the  works  mav  be  found  at  p.  598,  Annual  Kei)ort  of  the 
Chief  of  Engineers  for  \^i\  and  pp.  830  and  832  of  1803. 

Appropriations. — Upon  the  present  project  appropriations  havo  been 
made  as  follows:  1<S8(;,  $20,250:  1888,  828,000;  1890,  $25,000;  1892, 
810,000.    Total  up  to  June  30,  1893,  $89,250. 

{mount  expended  and  results  to  June  SO^  1S93. — The  total  amonnt 


«r&   limits     w^'y     »jcm      »»VV,il      A»     Ill^^t^^L      t  \y     (V     \t^J^/I.U     V/l       — «'     A\,^V    C^V    «UVr««Ck      BV  1.        VW  «•  I^^A. , 

along  the  northern  and  w(^stern  sides  of  the  shoal,  making  an  impor- 
tant addition  to  the  aiu'horage  iacilities  of  the  harbor. 

Operations  durlntf  the  past  fiseal  year. — Value  of  United  States  plant^ 
$7,820.  Including  818.0()  of  (mtstanding  liabilities  on  June  30,  1894, 
the  expenses  of  the  year  were  89,190.91. 

Dredging  was  commenced  by  the  c(nitraetor  in  November  and  com- 
'ted  in  January:  by  which  05,272  cubic  yards  of  material  were 
-^.novcd  from  2,()52  feet  length  and  from  50  feet  width  of  cutting,  and 
to  25  lH*t  dei)th  at  hiw  water  across  tlie  north  cand  northwest  side  of 
the  shoal,  thus  ctmipleting  all  contract  work  and  leaving  a  fUU  IG  feet 


1)1 

1>U 
ren 
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deptli  all  over  the  central  portions  of  the  shoal,  and  about  20  feet  depth 
in  the  main  channel  way. 

Further  dredging  awaits  further  approi)riations. 

The  contract  work  was  under  the  local  charge  of  Mr.  Edward  Par- 
rish  as  assistant  engineer,  with  Mr.  J.  F.  Parks  as  inspector;  and  the 
surveys  under  Mr.  *),  IT.  Kostock  as  assistant  engineer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  further  deepening  of  the  entire  area 
to  its  full  depth  of  25  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1895. — It  is 
proposed  to  complete  the  project. 

(irecn  Jacket  Shoiil  Ih  in  tbe  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amonnt  of  rcvenno  collected  at  Providence  during  the  last  calendar 
year  was  $297,531.81.  The  nearest  lijifht-honscs  are  the  six  light-houses  in  Provi- 
dence River.  The  nearest  fortifications  are  Fort  Adams.  R.  I.,  and  tho  fort  on  Dutch 
Island,  Khode  Island. 

Money  statement. 

.July  1, 1893,  balance  unexpended $9, 675. 63 

June  30, 1894,  amount  expended  during  lisoal  year 9, 192. 65 

.Jul V  1, 1891,  balance  unexi>ended 482. 98 

July  1, 1894,  outstanding  liabilities 18. 66 

July  1, 1894,  balance  available 464. 32 

{Amount  (estimated)  recjuired  for  completion  of  existing  project 23,  096. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .June30,18£6    23, 096. 00 
Submitted  in  compliance  with  requirements  of  sections  *!  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


C  12. 

IMPROVEMENT  OF   NEWPORT  HARBOR,  RHODE  ISLAND. 

Hiis  harbor  is  at  the  main  entrance  to  Xarragansett  Bay.  This  bay 
dnring  the  summer  and  winter  constitutes  a  harbor  of  refuge  for  our 
European  and  coastwise  commerce  quite  equal  in  every  respect  to  that 
of  New  York  Bay,  and  even  more  accessible.  The  objects  of  the  im- 
l)r() Yemen t  are  to  widen  and  deepen,  the  southern  (the  main)  entrance 
to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking  refuge  in 
storms  by  increasing  the  area  and  depth  of  the  anchorage  within  it. 
Tlie  mean  rise  and  fall  of  the  tide  is  about  35  feet. 

Original  condition, — Before  improvement  the  capacity  of  the  inuer 
harbor  was  limited  by  shoals,  and  it  was  not  sufficient  for  the  vessels 
seeking  it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island;  and  the  general  busi- 
ness wharves  of  the  city  coukl  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  S  feet. 

between  1873  and  1875,  828,500  was  appropriated  to  dredge  a  12-foot 
channel  up  to  the  city  wharves  and  build  a  small  jetty  to  arrest  the 
How  of  sand  into  the  main  channel  and  harbor,  and  to  protect  tho 
western  facc^  of  Goat  Ishmd.  (See  p.  29  of  Annual  Report  of  1873.) 
This  work  was  completed  in  187G. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  too  small  for  the  craft 
seeking  harborage  at  this  place  during  the  summer  and  all  the  year 
during  storms. 

Plan  of  improvement. — The  present  approved  project,  that  of  1880, 

ENG  01 38 
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as  modified  in  1S82,  1883,  1884,  and  1800,  provides  for  the  wideuing  and 
deepening  of  the  channel  from  J^arragansett  Bay  into  Newjwrt,  so  as 
to  secure  15  feet  depth  at  low  water,  with  at  least  750  feet  width;  for 
the  exteiision  of  the  13-foot-deptli  and  10-foot-depth  anchorage  basins; 
for  the  partial  cutting  oft'  of  the  shoal  spit  at  the  southern  end  of  Groat 
Ishuid,  and  for  the  construction  of  Jetties  on  the  western  shore  of  Goat 
Island,  so  as  to  protect  the  end  of  this  island  from  erosion,  and  to  pre- 
vent the  drift  of  sand,  etc.,  around  the  island  into  the  adjacent  parts 
of  the  channel  and  harbor;  all  at  a  total  cost  estimated  in  1890  at 
815(»,200. 

A  plan  of  the  work  may  be  found  at  p.  604,  Annual  Rei>ort  of  the 
Chief  of  Engineers  for  1885,  and  p.  8.38  of  1893;  and  further  details  at 
p.  5()2  of  1881,  p.  5G1  of  1882,  p.  494  of  1883,  ]).  024  of  1884,  p.  736  of 
1891,  and  p.  027  of  1892. 

A2)propri((tio)is. — Ui)on  the  present  project  appropriations  have  been 
made  as  follows:  1881,  J?25,0(l0;  1882,  $20,000;  1881,  $20,000;  188!?, 
$15,000;  1888,  $12,000;  1800,  $12,500;  1892,  $25,000;  total  up  to  June 
30,  1893,  $129,500, 

Amount  cvpciuh'd  and  resniis  to  June  oO^  1S93. — Tlie  total  amount 
expended  on  the  present  project  (including  $31.08  outstanding  liabili- 
ties) up  to  rlune  30,  1S93,  was  $105,174.71,  by  which  the  15-foot-depth 
channels  and  13-foot-<leptli  anchorage  basins  ha<l  been  dredged,  and  one 
jetty,  13:>  feet  lon^,  had  been  built  westward  from  Goat  Island. 

Operutionn  durinq  the  past  fiscal  year. — Value  of  United  States  plant, 
$2,750.  Including  $;52.28  outstanding  liabilities  on  June  30,  1894,  the 
expenses  of  the  year  were  $22,41(i.04. 

l>y  Depariment  indors(Mnent  of  Z^ovember  21,  the  time  of  completing 
contract  was  extended  to  March  1,  1894;  all  extra  expense  due  to  this 
extension  to  be  i)aid  by  the  contractor.  Dredging,  in  progress  nt com- 
mencement of  year,  was  continued  by  the  contractor  and  completed 
in  February;  by  which  147,325  cubic  yar< Is  of  nmterial  were  removed 
from  1S,()45  feet  length  and  from  10  to  30  feet  width  of  cutting  and  to 
15  feet  depth  at  low  water  across  the  southern  end  of  the  shoal  spit 
at  the  southern  end  of  Goat  Island,  thus  completing  all  contract  work. 
By  l)e])artm(tnt  telegram  of  February  10,  1894,  authority  was  received 
for  the  hire  in  open  market  ot*  about  4,000  cubic  yards  ($500)  of  addi- 
tional dredging  under  existing  approved  projects;  and  under  this 
authority  and  during  February  3,415  more  cubic  yards  of  mud  and 
sand,  ami  1,134  ru])ic  yards  of  l)owlders  were  removed  from  Goat 
Island  Spit,  thus  completing  all  needed  work  on  this  spit  The  old 
pile  dolphin  marking  the  tbrmer  end  of  the  Goat  Island  Spit  was 
removed  and  a  new  pile  (lol])hin  built  in  February  to  mark  tlie  new 
end  of  this  island.  An  electric  light  is  now  maintained  on  this  dolphin 
by  means  of  the  electric  plant  of  the  T.  S.  Naval  t4)rpedo  station. 

l\y  indorsement  of  M;u'cli  10,  fnmi  the  oliice  of  the  Chief  of  Eugi- 
neeis.  antlMuity  was  recriv<Ml  to  dredge  (by  hire  in  open  market) about 
ls<i<iO  cubic  vurds  of  injiterial  fi<»ni  tlic  main  channel,  di^lgecl  in  1884 
and  1S8(»,  wliere  several  small  slioal  sjmts  have  been  recently  found, 
and  an  a.ureement  was  made  witli  tlie  ioriner  contractor  to  do  this  work 
at  25  <ents  per  cubic  yard.  As  soon  as  this  small  amount  of  dredgiug 
shall  be  done  f  art  licr  dredging  will  aw  nit  further  appropriations. 

This  woik  was  under  tlie  local  clmrge  of  !Mr.  Edward  Parrish,  as 
nssisl;int  engineer,  with  Mr.  !».  II.  Hooper  as  inspector. 

Work  rrtiuirvfl  iu  rontfth  fc  the  (.»'istini/  projvvt, — The  work  rec^aired  to 
com]»lete  the  existing  projtM'i  is  the  excavaticmof  the  10-f((X)t  anchorage 
area  within  the  hnrborand  the  building  of  additional  jetties  outside  of 
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Goat  Island,  whenever  they  may  be  required  to  arrest  the  drift  of  littoral 
sand  and  gravel  into  the  harbor  entrance. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1895, — It 
is  proposed  to  complete  the  existing  project. 

Newport  ts  in  the  collection  district  of  Newport,  and  is  a  port' of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $1,760.53. 
The  nearest  light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The 
nearest  fortification  is  Fort  Adams,  Newport,  R.  I. 

Money  statement. 

July  1,  1893,  balance  unexpended $24,  3o6. 97 

June  30,  1894,  amount  expended  during  fiscal  year 22,  416. 04 


July  1,  1894,  balance  unexpended 

July  1  1894,  outstanding  liabilities 

July  1,  1894,  amount  covered  by  uncompleted  contracts. 


$32.28 
400.00 


1,940.93 


432.28 


July  1,  1894,  balance  available 1,508.65 


{Amount  (estimated)  required  for  completion  of  existing  project 26,  700.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    26,700.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKRCIAL   STATISTICS. 


Tlie  commerce  arriving  and  leaving  Newport  Harbor,  Rhode  Islfind,  by  water  dur- 
ing the  calendar  year  ending  December  31, 1893,  is  estimated  as  follows,  based  mainly 
upon  reports  received  from  many  and  various  parties,  and  from  Mr.  Martin  H.  Ball, 
deputy  collector  of  customs,  Newjiort,  K.  I. 


Class  of  (toods. 


Fish,  oysters,  etc 

I^ive  Ht«K'k  and  products 

V<*g«'tubleH  and  truck 

(irain  and  fora<;e 

Tobacco 

Cotton  and  proilucts 

IVrtilizfrs 

Luiuber  and  prinlucts 

Coal,  minerals,  and  pnMlucts 

Macliinorv  and  liard  ware 

(Jenoral  lurrcliandise 

Sundries 


Total 


Exports. 


$15,000 


aW,  000 
100,000 


Imports. 


Total.        Tonnage. 


$12,000 

8.000 

40,000 

35,000 

25,000 

:jo,  000 

56,000 
140,000 
448,000 

17,000 

1, 000,  000 

200,000 


015,000 


2,011,000 


$-J7, 000 
8,000 
40,000 
35,000 
25,000 
30.000 
50,000 

140,000 

448,000 

17,000 

1, 500,  000 

300,000 


Tons. 

500 

70 

400 

2,000 

25 

150 

1,400- 

10,500 

95,500 

425 

15,000 

3,000 


2,626,000         128,970 


Gain  ovi'r  last  year,  nothing  special.  Transi)ortation  lines  established  during  the 
year,  none  rciJorted. 

The  ]inss:iix<»  of  vessels  throu^ili  this  waterway  is  estimated  as  follows  (each 
entranee  and  departure  together  being  counted  as  one  passage): 


Cliarai  t«*r  or  <*las.s  of  srrvicc. 


Num- 
ber. 


Average  !  Avprapo 
draft.    I  tonnage. 


Stcanj :  i 

Frcijzht  .and  ]iassc:nj:or 900 

Frciiilit  mainly  300 

l'as^«  ii;;(  r  mainlv i  3.  ()C0 

'lu-s '. I  800 

ricasun'  l.oat s '  1,  000 

Har^c.«*.  tni^'ht ]  200 

Sail: 

Fn  i;:1it 1,  000 

P'ishin;^  linats .'jOO 

ri.a>uio  l)o;its,  Uiniv 1.000 

I'leasun"  boats,  .small 2.  500 


Feet. 


12 

10 

8 

7 

5 

12 

10 
6 
4 
2 


Tons. 

1,500 

1,000 

300 

8  J 

5) 

250 

150 

15 

.> 

3 
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C  13. 
HARROIi  OF  REFUGE  AT  POINT  jrDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  11. 1., 
juid  marks  the  southwestern  entrance  to  Narragansett  Bay. 

OrUjlmd  condition. — Its  shores  are  covered  with  bowlders,  and  a  num- 
ber of  wre<ks  are  scattered  along  the  beach  on  ea<?h  side  of  the  x>oint. 
A  h)ng  hidge,  known  as  Sijuid  Ledge,  extends  for  nearly  a  mile  in  a 
Houtli  by  easterly  direction  about  li  miles  west  of  the  point. 

At  the  adoption  of  the  present  project  this  jioint  was  a  specially 
dangerous  place  for  boats  and  tows  to  pass  during  stoi*ms  and  even 
ordinarily  bad  weather. 

Plan  of  improri'Mcnt. — The  present  approved  project,  that  of  1889, 
provides  for  the  construction  of  a  national  harbor  of  refuge  nearly  a 
mik».  sipiare  at  this  point  by  means  of  stone  breakwaters,  planned  so 
as  to  giv(»  i)rotcction  against  easterly,  southerly,  and  westerly  storms, 
the  mainland  itself  forming  a  protection  on  the  north;  all  at  a  total 
cost  estimated  in  1880  at  «1,250,00(). 

l>y  the  act  of  fJuly  l.S,  1802,  authority  was  given  to  the  Secretary  of 
War  to  nuike  contracts  for  the  completion  of  the  project  on  the  basis 
of  the  abovi^estimatcd  total  cost,  the  work  to  be  paid  for  as  appropri- 
ations may  from  time  to  time  be  made  by  law. 

A  descri[)tion  of  th(^  works  nuiy  be  found  at  page  595,  Annual  Keport 
of  the  Chief  of  Engineers  for  1800,  and  a  general  plan  of  the  same  in 
House  Ex.  Doc.  No.  (><>,  of  the  Fifty-lirst  Congress,  first  session,  and 
1).  SIO  of  ISO.J. 

Appntitriatioua. — Upon  the  present  i)rojeets  appropriations  have  been 
madeas  foHows:  1800,  $75,000;  1802,875,000;  1893,8100,000;  total 
up  to  June  ;30,  180:i,  8250,000. 

Amount  r.rpcnflcd  and  results  to  June  30,1893. — The  total  amount 
expended  on  the  present  i)roject  (including  801G.4G  outstanding  liabili- 
ties) up  to  June  .'>0,  1S0.'$,  was  875,004.00,  by  which  a  quarry  was 
oiKMU'd  and  quarry  and  lloating  ])lant  built;  the  breakwater  had  been 
commenced  at  its  center,  about  200  feet  length  raised  to  about  hnv  level, 
and  a  bt^acon  light  established  thereon. 

Operations  dnrintf  the  past  fiscal  year. — Value  of  United  States  filant, 
81;J,:J.U).  Including  8.'55, 182.28  outstanding  liabilities  on  Juno  30, 1894, 
tlu»  expenses  of  the  year  were  8122,788.40. 

Stone  work  was  commeiu'cd  by  the  contractor  in  August  and  con- 
tinued uj)  to  the  end  of  the  year,  by  which  02,939  tons  of  stone  was 
l)laced  on  the  west  and  south  wings  of  the  breakwater,  by  which  it 
was  extended  to  a  total  len<.;th  of  about  .*>,000  feet  on  ".ho  bottom  and 
about  1,000  feet  at  low- water  level. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engintMM*,  with  Mr.  John  A.  Dill  as  inspector. 

Work  required  to  complete  the  existintj project. — The  work  required  to 
comi)lcte  the  existing  project  is  the  extension  of  the  breakwater. 

Operations  co)ifnnpla1ed  for  the  fiscal  year  endimj  June  30y  1895. — Itis 
l)ropc>sed  to  api)ly  tlie  balance  on  hand  and  the  next  appropriation  to 
continuing  tiie  constnu'tion  of  the  breakwaters. 

Point  .hidlth  is  in  the  <'()ll<'cti<m  district  of  Xow])ort, 'which  is  a  port  of  entry. 
Tlu'  :iiiunint  ol'ioNi'iJuc  ((illccicd  :it.  N<"wport  in  llie  Inat  calendar  year  wan  $1,760.53. 
Tlic  iirMi-cst  li^lit-liniisc  is  INiiiit  .liiditli  Li^lit.  The  nearoKt  fortili cation  is  the  fort 
on  Dutch  Isliiiid.  Kliodc  Island. 
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Money  statement 

July  1, 1893,  balance  unexpended 1 $174,662.40 

June  SO,  1894,  amount  expended  during  fiscal  year 87, 922, 58 

July  1, 1894^balance  unexpended 86, 729. 82 

July  1. 1894,  outstanding  liabilities $35,482.28 

July  1, 1894,  amount  covered  by  uncompleted  contracts. 45, 154. 51 

80,636.79 


July  1, 1894,  balance  available 


6^008.03 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 000, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  SO, 

1896 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  numl>er  of  vessels  passing  Point  Judith,  R.  I.,  during  the  calendar  year  ending 
December  31,  1893,  is  estimated  as  follows,  based  mainly  on  reports  received  from  Mr. 
Asa  Church,  keeper  Point  Judith  Life-Saving  Station,  Rhode  Island: 


Character  or  class  of  service. 


Steamers  (freight,  fish,  and  passenger) 

Yachts  (steam  and  sail) 

Schooners  (2,  3,  and  4  masts) 

Ships  (barks  and  barkentinoa) 

Brigs  and  brigantinen 

Sloops 

Barges 

Total 


Average 

Num- 

approxi- 

ber. 

mate  ton* 

sage. 

Gr9.  tons. 

12,000 

500 

7,000 

100 

84,000 

600 

200 

900 

200 

800 

2,000 

20 

9,000 

300 

65,000 

Total  ton- 
nage. 


(7ft.  lout. 

6,000.000 

Y0O.00O 

20.400,000 

180.000 

"60,000 

40.000 

2,880,000 


80,260,000 


C  14. 

HARHOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  part  of  the  State  of  Rkodo  Island^  is  14  miles  east  of 
Moiitauk  Point,  tbo  eastern  end  of  Long  Island,  and  is  about  10  miles 
from  the  nearest  point  of  the  mainland.  Besides  sappljing  the  wants 
of  the  mackerel-fishing  ileet  and  the  general  coast  navigation  the  island 
is  an  important  point  on  our  shores  for  ocean  navigation.  It  has  a  sig-~ 
nal  station  connected  by  submarine  telegrapli  with  the  mainland. 
Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance.  The  objectof  the  improve- 
ment is  to  furnish  a  harbor  of  refuge  for  medium-draft  vessels  engaged 
in  foreign  and  coastwise  commerce.  The  mean  rise  and  fall  of  the  tide 
is  about  3  iVvU 

Original  condition, — Before  the  construction  of  the  present  harbor 
of  refuge  Block  Island  had  no  harbor  which  afforded  protection  for 
decked  vessels.  The  only  ones  used  were  open  boats,  which,  on  the 
approach  of  storms,  were  hauled  up  on  the  beach  by  oxen.  The  largest 
of  these  boats  were  of  about  10  tons  burden. 

Between  1870  and  187G  $285,000  was  appropriated  to  build  a  break- 
water for  a  harbor  of  medium-draft  vessels.  This  work,  including  an 
inner  harbor  of  7  feet  depth  for  temporary  use  of  the  Government  plants 
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was  (•oiHi)lete(l  in  1878.  (See  p.  202  of  Annual  Rejiort  of  1877  and 
p.  313  of  1879.) 

In  1880  §0,000  was  appropriated  for  dredging  the  inner  basin  to  9 
feet  depth.  This  work  was  completed  in  1881.  (See  p.  390  of  Annual 
IteiK)rt  of  1880  and  p.  563  of  1881.) 

In  1882  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
side  of  the  inner  basin  and  protecting  the  cliflFs  on  east  side  of  break- 
water. (See  p.  5f^3  of  Annual  l^eport  of  1882.)  This  work  was  com- 
pleted in  1884. 

In  1884  815,000  was  appropriated  for  additions  to  the  old  breakwater. 
(See  1).  028  of  Annual  Iteport  of  1884.)  This  money  was  spent  in 
lSH4-'85  in  partially  <*losing  a  gap  in  this  old  breakwater. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  theproper  harborage  of  the  craft 
seeking  refuge  at  this  i)la(^e  during  storms  and  bad  weather. 

Plan  of  improvement, — The  present  approved  ]U*qject,  that  of  1884,  as 
niodilied  in  1888,  i>r()vides  for  the  construccion  of  a  harbor  of  refuge  on 
the  eastern  side  of  the  island,  consisting  of  an  enlarged  inner  harbor 
(or  basin)  for  small  vessels  and  an  exterior  harbor  for  large  ones.  The 
basin  was  to  be  about  800  feet  square  and  comx)letely  inclosed  except  at 
its  JOO-feet  wide  entrance.  Tlie  exterior  harbor  was  already  formed  by 
an  old  breakwater  on  the  east  an<l  the  adjacent  shore  on  the  south  and 
west,  l»ut  an  old  gap  near  the  end  of  this  breakwater  was  to  be  filled 
\\\),  The  i)rqject  covers  the  construction  of  the  stone  sea  walls  of  the 
enlarged  inner  harbor  ($40,000),  the  repair  of  the  old  breakwater 
(>»24,OO0),  and  a  little  dredging  (85,000)  along  the  western  side  of  the 
old  breakwater  and  also  inside  the  liarbcu*:  all  at  a  total  cost  estimated 
in  1S88  at  875,000. 

A  i)hxn  of  the  works  may  be  ftmnd  at  p.  012,  Annual  EeiK)rt  of  the 
Chief  of  Engineers  for  1885,  and  p.  844  of  1893;  and  further  details  at 
pj).  009  and  013  of  1S85  and  p.  500  of  1888. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
n]a<le  as  foHows:  188(;,  $20,000;  1888,  $15,000;  1890,  $15,000;  J«)2, 
824,000.     Total  \\\)  to  June  30,  1893,  $74,000. 

Amount  (upended  and  reHiiIts  to  June  30j  1803, — The  total  amount 
exixMided  on  the  present  jn-qject  (including  $2,959.72  outstanding  lia- 
bilities) up  to  June  30,  bSO.*),  was  $54,581.50,  by  which  the  gap  in  the 
ohi  breakwater  had  been  billed  up  so  as  to  make  the  breakwater  of 
1,900  feet  total  length;  the  north  sea  wall  had  been  built  to  170  feet 
length  with  full  height;  then  came  a  gap  of  190  feet  length;  then  130 
feet  hMigth  to  full  hc^ight,  then  100  feet  length  to  high -water  level,  then 
l.'iO  feet  length  to  low- water  level,  and  the  west  sea  wall  had  been 
st;nte<l  50  feet  at  its  shore  end. 

t)])erafions  durintf  the  past  fiseal  year. — Value  of  the  United  States 
plant,  82,  HM).  Ineluding  8422.82  outstanding  liabilities  on  Jane  30, 
1S9I,  the  e\j)enses  of  the  year  were  $17,355.70. 

Stonework,  in  progress  at  the  <'omniencenient  of  the  3'ear,  was  con- 
tinned  by  tli(»  contractor,  and  5,312  tons  of  stone  (making  0,309  tons 
under  the  i)resent  eontntct)  were  i)ut  in  position  in  the  harbor  walls, 
and  .*>S  pil(»s  for  th<*  wooden  fender  piers  were  driven  in  place  and 
cai)i)(Ml.  r>y  lett<»rsof  the  (-hief  of  Engineers  of  September  22,  Novem- 
ber 17,  and  December  9,  1S91,  the  time  of  completion  was  extended 
to  »1  an  nary  10,  1S94.  All  eontiact  work  was  iinished  on  December  10, 
the  <rontraetor  not  finding  it  nee(»ssary  to  make  use  of  the  last  exten- 
sion of  tiiiK*  granted  him.  In  October  authority  was  asked  and  received 
for  th(*.  pnn'hase  in  o])en  market  of  from  4(K)  to  «500  extra  tons  of  stone 
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(about  $1,000  worth)  in  order  to  complete  the  sea  walls  in  the  iiiaiiiier 
provided  for  by  the  existine:  approved  projects,  and  an  agreement  was 
made  with  the  present  contractor  .for  the  delivery  of  this  extra  stone 
at  contract  rates.  Under  this  agreement  442  tons  of  stone  were  put 
in  i)osition  in  the  harbor  walls  during  October  and  November,  thus 
completing  all  stonework.  During  July  and  August,  1893,  the  Govern- 
ment plant  removed  a  dangerous  bowlder  from  inside  the  harbor  and 
4,452  cubic  yards  of  hard  sand  to  a  depth  of  12  feet  at  low  water  from 
the  shoaled  entrance  to  the  enlarged  inner  harbor  and  960  cubic  yards 
soft  mud  to  a  depth  of  10  feet  at  low  water  from  the  shoaled  entrance 
to  the  smaller  inner  harbor.  During  May  and  June,  1894,  the  Govern- 
ment plant  also  removed  about  3,013.5  tons  of  bowlders  from  the  old 
stone  jetty  in  the  western  part  of  the  harbor  and  from  the  harbor 
itself,  of  which  973.5  tons  were  placed  in  front  of  the  north  and  west 
walls,  to  repair  gaps  made  by  recent  storms,  and  on  top  of  the  crib 
work,  and  208  tons  outside  the  east  wall  of  the  inner  harbor,  all  of 
this  in  such  way  as  to  strengthen  all  walls  where  most  needed.  Fur- 
tlicr  stonework  and  the  general  dredging  of  the  harbor  awaits  further 
appropriations. 

Lights  have  been  maintained  on  the  north  sea  wall  during  the  year. 

The  contract  work  was  in  the  local  charge  of  Mr.  Edward  Parrish 
as  assistant  engineer,  with  Mr.  K.  P.  Partelow  as  inspector;  the  dredg- 
ing under  Mr.  J.  11.  Rostock  as  assistant  engineer,  and  the  rock 
removal  under  overseer  Theo.  ^fcMahan. 

Work  required  to  complete  the  ex ist in fj  project, — The  work  required  to 
complete  the  existing  project  is  the  construction  of  pier  heads,  the 
sirengthening  of  the  weaker  i)arts  of  the  existing  walls,  and  a  little 
occasional  dredging. 

OpcrationH  contemplated  for  the  fiscal  year  ending  June  SOj  1895, — It  is 
proposed  to  complete  the  existing  i^roject. 

Block  Island  is  in  tlie  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry.  Tiic  revenue  collected  in  Newport  in  the  last  c.ileudar  year  was  $1,760.53. 
There  is  no  duty  collect«Ml  at  the  island.  The  value  of  the  harbor  is  mainly  as  a 
harbor  of  refu«;e.  There  are  several  lights  at  the  island.  The  nearest  fortification 
is  Fort  Adams,  K.  I. 

Money  statement. 

July  1. 18!)3,  balance  unexi>onded $22,378.22 

.lunc  :50,  Ism,  amount  expended  during  fiscal  year 19,892.66 

Julv  1, 1S*> I,  balance  unexj)cnded 2,485.56 

July  1, 1S91,  outstanding  liabilities 422.  82 

.Inly  1,  I^IU,  balance  available 2,062.74 


AuKumt  estimated)  re<|uircd  lor  com])letion  of  existing  project...' 1,000.00 

Amount  that  «an  be])r()tilably  expended  in  fiscal  yearenaing.Iune30, 1896      1,000.00 
Submitted  iu  r()mi)liancc  with  reciuirements  of  sections  2  of  river  and 
bniboT  -.It-:,  'f  isi;»;  and  iNtiT  and  of  sundrv  civil  aet  of  March  3, 1893. 
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C'OMMKKriAL   STATISTIfS. 


Tlio  coiniiicrco  iirrivin^  niul  1ciivin<^  lUurk  iHland.  R.  I.,  by  vrntor  «luriiig  tho  cal- 
oiidar  ytrar  oniliiif;  Dccciiilx.'i'  )»1,  1X93,  is  ^stiiiiatoil  as  lollows,  based  mainly  npon 
reports  rcceivi'd  from  Mr.  C.  C.  Hall,  Hlock  Island,  R.  I. : 


(.'lilR.H  of  PKkIh. 


KxjMtrtH.       IiiiportH.         Total.        Tonnagp. 


FIhIi.  oystoTH,  etc 

Live  Htork  ami  i)ro.lucts. 

V(*j;ctul)KtH  niul  truck 

(train  and  fora^je 

Kir*^ 


ToluUTO 

(Nttton  and  imMlnct.s 

FcrtiliziT-* 

Luniht-r  and  i)ri»diirts 

Coal,  iiiintTal.'*.  and  produftH. 

MacliiniTV  and  liardwaii' 

<ii'neral  nuTchandiHt.' 

Sundries 


T«»tal 


*D7,  (HH) 
1)6.  (MiO 

5j0 


01,750 


•jr.l,  101) 


$2.  nno 
lui.oou 

I.IKK) 
2*2, 12:» 

1.800 
20,  (HN) 

3,12."! 

4.  2M 

irj.GTiO 

07. 7.'i0 

I.OOi) 

:{81.0U0 

03.250 


$99,  fiOO 

197.000 

6.800  . 

22.675  : 

1.800  : 

20.0(:0  I 

3.125  i 

4,200  , 

112.500  I 

07.750  ! 

1.000 
381.000 
127.000  . 


Tout. 

2.500 

2  000 

:i50 

800 

2U 

30 

5 

120 

5,000 

7,400 

10 

0.030 

13,000 


r8.i.  254»   1, 014. 360   -  37, 235 


(Jain  ovrr  las.t  yoar.  .'iboiit  l,r)(K)  tons,  or  ^20().(K){>.  Traiisj)ortatioii  lines  ostablislied 
during  tho  year,  none  n-jiorti'd. 

T\\v  i>assa;j:o  of  voss(;l8  tliron«rh  tiiis  waterway  is  estimated  as  follows  (e:u*b  ciitrauce 
and  (h'parturc  to<j:etli<'r  bcin;;  ronntod  as  one  passage): 


Char.utir  or  ila'^s  <if  H«Tvico. 


Nnni-    Avoragv  ;  Awnfie 
hvr.        dfaft.    :  tonnofie. 


Steam 


Sail 


Fn-i'ilit  and  paHsrnf;«^r. 

Fisliin;; 

Tntis 

rU'asiin-  lioatH 


rn'iulit 

Fisliinir  Iioatrt 

Oyster  Imat.s 

IMcasurr  boats,  larp* i 

rieasjiri'  Unul m,  Hinall i  GO,  000 


Feet. 

Tant. 

700 

7 

500 

4<M) 

7.5 

130 

160 

7.5 

130 

600 

7 

140 

250 

0 

150 

5.  .'lOO 

8 

ao 

31)0 

7 

10 

ROO 

7 

15 

10,000 

5.5 

5 

C  15. 

IMPKOVEMKXT  OF  FAWCATIJCK  RIVER,  RHODE  ISLAND  AXD  CONNECT- 

ICFT. 

The  na visible  i)iirt  of  I^iiwcatuek  IMver  extends  from  the  manufae- 
tiu'iii*::  town  of  Westerly  to  Little  Nana <^an sett  Bay,  into  which  it 
einpiics.  The  ai)i)roacli  to  tlie  river  is  tlirongli  .Stoniiij::toii  Outer  Har- 
bor and  Litth'  Narrauansett  Day,  and  the  object  of  the  iinproveinciit 
is  to  <le<'i)en  and  widen  the  river  channel  leading  from  this  bay  to 
Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.0  feet  at  the  month  of  tho 
liver  and  1\.'>  feet  at  Westerly. 

Oriijhiul  coiHliflinf. —  Defon*  improvement  the  channel  was  narrow, 
crooked,  and  obstrneted  by  nnmerous  shoals,  on  some  of  which  thcro 
was  bnt  \.\  feet  at  mean  low  water.  (For  map  see  p.  314  of  Auiuial 
Keport  of  1S71L) 

between  1S71  ami  ISTtl.  s,"»(),(MM)  was  ai)])roi)riated  for  the  exeavatiou 
of  a  ehannel  ."i.J,  feet  deej)  at  mean  low  water,  75  feet  wide  below  the 
wliarves,  and  from  .'>.")  to  U)  feet  wide  between  the  lower  and  upper 
wharves.  This  work  was  <'oini)leted  in  lS7t».  (See  p.  iill  of  Auuual 
I^'portof  187<>.) 
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At  tbo  a(loi)tiou  of  the  present  project  the  channel  was  limited  to 
5.5  feet  depth  over  75  feet  width  below  the  city  and  the  same  depth 
over  35  feet  width  opposite  the  city;  and  rock  ledges  crossed  the  chan- 
nel at  several  points. 

Plan  of  improvement.^Tho  present  approved  project,  that  of  1885, 
provides  for  the  deepening  and  widening  of  the  river  so  as  to  fiecnre  a 
channel  of  at  least  8  feet  depth  at  low  water  with  100  feet  width  from 
its  mouth  np  to  the  lower  wharves  of  Westerly,  and  thence  a  channel 
of  the  same  depth  with  about  40  feet  width  up  to  the  upper  wharves  of 
the  city ;  all  at  a  total  cost  estimated  in  1891  at  $42,400. 

A  plan  of  the  works  may  be  found  at  p.  624,  Annual  Keport  of  the 
Chief  of  Engineers  for  1885,  and  p.  8i8  of  1803;  and  further  special 
information  at  p.  634  of  1802. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1886,  $12,000;  1888,  $10,000;  1800,  $16,600;  1892, 
$3,800.    Total  np  to  June  30, 1803,  $42,400. 

Amount  expended  and  results  to  June  30j  1S93. — The  total  amount 
exi>ended  on  the  present  project  (including  $78.87  outstanding  liabili- 
ities)  up  to  June  30, 1893,  was  $39,332.12,  by  which  the  8  feet  depth 
channel  had  been  completed  from  deep  water  upward  for  full  width  to 
within  a  half  mile  of  the  city,  and  for  partial  width  for  the  remaining 
distance. 

Operations  during  the  lust  fiscal  year. — Value  of  the  United  States 
])lant,  $2,250.  Including  $61.37  outstanding  liabilities  on  June  30, 
1894,  the  expenses  of  the  last  fiscal  year  were  $1,963.17. 

Tlie  work  of  blasting  and  removing  bowlders  and  ledge  rock  by  the 
Government  plant  was  commenced  in  August  and  completed  in  Sep- 
tember; by  which  about  67  tons  of  bowlders  and  59  tons  of  ledge  rock 
were  removed  from  about  3,000  feet  length  of  the  40.foot  channel 
between  the  wharves  at  Westerly,  and  from  about  1,000  feet  length  of 
the  lOOfeet  channel  below  the  city,  leaving  nothing  of  these  obstruc- 
tions above  the  general  bottom  of  the  existing  channel.  A  minor  sur- 
vey was  made  to  show  the  results  of  past  field  work  and  also  to  serve 
as  a  basis  for  future  improvement.  Further  dredging  will  probably  ' 
have  to  await  further  appropriations. 

This  work  was  under  the  local  charge  of  Mr.  J.  H.  Bostock  as  assist- 
ant engineer,  and  the  rock  removal  under  Mr.  Theo.  McMahan  as 
overseer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  dredging  of  the  channel  to  a  depth 
of  8  feet  at  mean  low  water  and  full  width  of  100  feet  over  the  half 
mile  below  Westerly,  and  a  width  of  40  feet  between  the  upper Bud 
lower  wharves  of  that  town. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1895. — ^It 
is  proposed  to  complete  the  work. 

Pawciituck  Kiver  is  iu  the  collection  districts  of  Providence  and  Stonlngton,  the 
;lividiiij;  lino  passing?  through  the  river.  Providence  and  8touington  are  the  nearest 
]K>rts  of  eutry.  The  revenue  collected  in  the  last  calendar  year  was:  Providencei, 
$2f»7,r)3l.Sl ;  Stoiiington,  $890.99.  The  nearest  lij;ht*bouses  are  the  Stonlngtou  and 
Watch  Hill  liglits.     The  nearest  fortiiication  is  Fort  Trambnll,  New  London^Conu. 

Money  statement. 

J  Illy  1, 1893,  balance  unexpended $3, 146. 75 

June  30, 1894,  amount  expended  during  fiscal  year ^ 1, 980. 67 

.Tuly  1, 1894,  balance  unexpended 1, 166. 08 

.July  1, 1894,  outstanding  liabilities 61.37 

July  1, 1894,  balance  available 1,104.71 
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COMMERCIAL  STATISTICS. 


The  comiiiorco  aiTivin^  aod  leaving  Pawoatuck  River,  Rhode  Island,  Ly  water 
dnriii;:^  the  calendar  year  ending  December  31,  1893,  is  estimated  as  followSy  based 
mainly  ux)on  reportu  received  from  Messrs.  Maxson  <&  Co.,  Westerly,  R.  I. : 


Class  uf  guods. 


:  Exi>orts.  '■  Imports.  |    Total.     Toanage. 


Fisl),  ovstorK,  etr $3,000 

V»*;;ita^)h'9  ami  trui-k : 

G ra ill  and  loraj^e 

Fertilizers 


Ldiinher  niiil  pnMliir.ts 

Oual.  miiicrals,  and  product s 
Suiidric8 


Tom. 

$3,000 

75 

$2,000 

2,000 

.!» 

10,000  ' 

10,000 

000 

7,500 

7,500 

200 

106,000 

106,000 

5,501 

148,000  1 

148,000 

29.000 

0,500  j 

9,500 

46B 

Total 


3,000  ,    283.000       280,000 


35,068 


(i:iin  over  last  year.  none.  Transportation  lines  established  during  the  year,  none 
repoite<l. 

The  ]>assa^e  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  depart nre  togetlu*r  being  counted  as  one  passage) : 


Character  «»r  class  of  service 


Steniii : 

l''rei;;lit 

I'aHseii;;er,  iiiainl  y  — 

i";rs 

Pleasure  lM»ats 

Sail : 

Freiirbt , 

Fisliiii^r  Itoats 

iM(  asnre  boats,  lar^re. 

rieasiire  boats,  small 


Xum-  j  Avoratf^    Averag* 
ber.    I     drafl:.     ■  tonnageb 

Feet.     I     Tons. 

6    ' 

720  5  1  50 

tiO<)  ,  G  ;  SO 

75    -■ 

170  10    

75  i 

100    ! 

300  ; i 

I  I 


C  i6. 


HARBOR  OF  KEFrOE  AT  STOMNGTON,  CONNECTICUT. 

Stoiiington  Harbor  lies  on  the  iioitli  side  of  the  eastern  entrance 
from  the  ocean  into  Lon^  Ishmtl  Sonnd.  The  main  object  of  the  iiuprove- 
nuMit  is  to  furni.sli  a  harbor  of  refu^j^e  for  vessels  entering  and  leaving 
this  entrance  to  the  soniid.  The  mean  rise  and  fall  of  the  tide  is  about 
2'i  feet. 

Orif/inal  condition, — Orif^inally  it  was  an  open  bay,  unpit)tected  from 
southerly  storms,  and  obstructetl  by  a  shoal  having  a  lo« -water  depth 
of  but  0  feet  at  the  shoalest  i)art.  This  shoal  nearly  filled  the  inner 
hnilinr,  and  left  but  a  narrow  ehannel  on  either  side,  of  a  depth  insnffi- 
cieiit  to  iMTinit  v<'ssels  of  IL*  feet  draft  to  reaeh  the  upper  wharves  at 
low  water. 

J>etween  1S27  and  1S:>1  about  ><37,(MH)  was  spent  in  constructing  piers 
or  small  breakwaters  in  tlui  inner  harbor  lor  the  protection  of  the  har- 
])(>ra»:e.     (See  ]>.  .'>2(»,  part  1,  Annual  Heportof  1870.) 

IJetwecii  lS7i  and  1S73  >«40,h;()  Avas  appropriated  for  a  survey  of  the 
harbor  and  lor  dred'iin^"  the  harbor  to  12  i'i.'i.^t  depth.  This  work  was 
finished  in  lS7r).     (Stv  ]).  LMt).  i>art  l\  Annual  Eeport  of  1874.) 

iietween  1875  and  1S71)  >«1IL*.."'»()()  was  appropriated  for  the  constmc- 
tion  of  a  western  breakwater,  runinn^  southeast  2,(KM)feet  from  Wam- 
]>aser  Point  to  IS  feet  tleptli  of  water,  and  for  dredging  to  12  feet  depth 
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inside  of  tliis  breakwater.     (See  pp.  243,  244^  245,  x>art  2,  Annual 
Report  of  1875.)    This  work  was  completed  in  1880. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

Plan  of  improvement — The  present  approved  project,  that  of  1880, 
provides  for  the  constractiou  of  an  eastern  breakwater  as  a  protection 
to  the  outer  harbor;  this  breakwater,  about  a  half  mile  long,  to  extend 
from  the  vicinity  of  Bartlott  Reef  to  the  vicinity  of  the  Middle  Ground 
Shoal,  or  until  it  gives  suf&cient  protection  to  the  harbor  against 
southerly  winds;  all  at  a  total  cost,  estimated  in  1884,  at  $143,000  to 
$191,000,  according  to  the  length  to  be  given  to  the  breakwater;  both 
estimates  to  be  increased  later  by  the  cost  of  a  light-house  foundation 
on  the  end  of  the  finished  jetty. 

A  plan  of  the  works  may  b^  found  at  p.  508,  Annual  Report  of  the 
Chief  of  Engineers  for  1882,  and  p.  G32  of  1884,  and  p.  848  of  1803; 
and  further  information  at  p.  585  of  1881. 

The  position  of  the  ends  of  the  eastern  breakwater  has  not  yet1t>een 
definitely  determined,  but  it  will  probably  be  found  necessity,  in  order 
to  afford  all  the  protection  desired,  to  extend  the  breakwater  at  its 
eastern  end  to  Bartlett  Reef,  and  at  its  western  end  until  it  intersects 
a  range  from  the  end  of  the  western  breakwater .  to  the  middle  of 
Wicopessit  Island,  so  as  to  thoroughly  shelter  the  harbor  from  south- 
crly  storms. 

Appropriationn. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1880,  $25,000;  1881,  $30,000;  1882,  $25,000;  1884, 
$10,000;  188C,  $20,000;  1888,  $8,000;  1890,  $12,500;  1892,  $12,500. 
Total  up  to  June  30, 1893,  $143,000. 

Amount  expended  and  results  to  June  30j  1893. — The  total  amount 
expended  on  the  present  project  (including  $79.29  outstanding  liabili- 
ties) up  to  June  30, 1893,  was  $131,141.61,  by  which  this  breakwater 
had  been  built  to  full  height  and  2,377  feet  length. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$1,120.  Including  $249.2G  outstanding  liabilities  on  June  30, 1894,  the 
expenses  of  the  year  were  $1,436.98. 

During  the  year,  general  office  work.  A  minor  survey  was  made  to 
show  the  results  of  past  field  work,  and  also  to  serve  as  a  basis  for  future 
improvement.  Bids  have  been  invited  for  about  $10,000 of  stonework^ 
to  be  opened  in  July,  1894. 

A  light  has  been  maintained  upon  the  end  of  the  eastern  break- 
water during  the  year.  This  work  was  in  the  local  charge  of  Mr.  J.  H, 
Rostock  as  assistant  engineer. 

Work  required  to  complete  the  existing  project , — The  work  required  to 
complete  the  existing  project  is  the  extension  of  the  eastern  break- 
water i)erlia[)s  600  feet  at  its  eastern  end  and  perhaps  1,300  feet*  at  its 
western  end,  aecortlinfi:  to  the  results  of  surveys  of  the  coming  season. 

Operations  contemplated  for  the  fiscal  year  ending  June  30j  1895. — With 
the  present  available  funds  it  is  proposed  to  extend  the  eastern  break- 
water at  its  eastern  end. 

Stonington  Harbor  is  in  the  Stoninj^ton  conoction  cliHtrict  and  is  a  port  of  entry. 
The  amount  ot*  revenue  rollected  at  »Stonington  in  tho  last  calendar  year  was  $890,116. 
The  principal  value  of  the  harbor  \h  as  a  harbor  of  refuge.  The  nearest  lights  are 
Stonington  Light  and  Latimer  Kecf  Light.  Tho  nearest  fortilication  is  Fort  Tram- 
bull,  New  London  Harbor,  Connecticnt. 
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Money  atntcmeni. 

July  1.  1803.  balance  iinoxpciuletl $11,937.68 

Jiiiu;  30,  1801,  amount  expended  during  liscal  year.... 1,267.01 

Julv  1,  1801,  balance  unexiitrndtul 10,670.67 

July  1.  1801,  outstanding  liabilities 249.26 

July  1,  l}<yi,  balance  available 10,421.41 


COMMERCIAI.   STATISTICS. 


Class  of  ;;o«i<lf«. 


FikIi,  ovHtors,  oto 

(irniii  and  loru);o 

FertiliziTH 

Liiiii1iernii(I  jinuliictM 
('(»ul,  iniiKTalM,  and  iiroduc.t^ 


Ex]M)rtH. 


$9,000 


InipurtH.         Total.      ■  Tonnage. 


27,000 


$24,000 

7,500 

150,000 

420,000 


(iomnil  UMTchandiHc '24, 000. 000     21, 000. 000 


Sundrl<>H 


Tc.tal. 


44,000 


41.000 


10,000 

24,000 

7,500 

150.000 

447.000 

45. 000. 000 

88,000 


150 

1,400 

200 

7,500 

81,500 

211,000 

4,  QUO 


24,  USO,  001)  ■  21, 645, 500  j  43,  725, 500  |      305, 790 


Gain  over  last  year,  nothing  special ;  traus^iortation  lines  establiHhcd  during  the 
year,  none  reported. 

The  passage  of  Vi'ssels  through  this  waterway  is  estimated  as  follows  (each  cntrauce 
an<l  dei>arture  togctlier  being  counted  as  one  x>ftssag«): 


CliJira<ti-r  nr  class  of  servici*. 


Steam : 

Tri-iiilit  and  passon^cr 

l''n'i;;lit  iiiainlv .. .. 

Kisliin;; 

Tiiirs 


Sail 


Num- 
ber. 


425 
38 
38 

200 


I'lciiili: 1,000 

Fi-iliiii::  l»o:its j        fiW) 

ritMsun-  boat.s.  >inall j     1. 000 


Avorago :  Average 
draft.      tonnage. 


Fnt. 
12 
10 

6 

0 

10 
6 
2.5 


Tana. 
1.500 
1,000 
25 


150 


C  17, 

in:M()ViN(;  si:nken  vk.^.^i.ks  on  cka^^t  obstimtcting  or  endanger- 
ing NAVKJATIOX. 

1.  AVK'KCK  or  stkam  yacht  alva.  • 


The  steel  steam  yaeht  AIra  was  in  the  month  of  October,  1892, 
reported  as  beiii<!:  sunk  in  alxmt  22  f<'et  depth  of  water,  in  location 
approximately  1  mile  northeast  of  I*olloek  Kip  Light  Vessel  in  the 
middle  of  lN>lloek  Iiip  Channel,  east(»rn  entrance  to  Nantucket  Sound, 
^lassaehnsetts,  and  as  hein<r  a  dangerous  obstruction  to  the  deep  and 
shallow  draft  steam  and  sailboat  navigation  of  the  neighborhood. 


APPENDIX   C — ^REPOET  OP   CAPTAIN  BIXBT.  605 

At  the  time  (July  24, 1892),  when  originally  wrecked  (by  collision) 
this  vessel  was  on  a  pleasure  trip  and  therefore  without  special  cargo. 
Her  measurements  were  approximately  as  follows:  Lengthy  256  feet; 
breadth,  32  feet;  depth,  18  feet;  gross  tonnage,  1,151  tons. 

Shortly  after  sinking,  this  vessel  was  sold  to  a  wrecking  company,  . 
who  worked  upon  her  about  three  months  (at  a  reported  exi>ense  of 
from  $10,000  to  $20,000)  in  the  hopes  of  floating  her  and  removing  her 
in  an  entirety.    She  was,  however,  abandoned  by  them  on  Kovember 
23, 1892. 

As  soon  as  it  was  evident  that  this  wreck  could  not  be  saved  by  its 
owners,  then  under  the  provisions  of  Section  iv  of  the  river  and  harbor 
act  of  June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  Octo* 
ber  22,  1892,  and  of  the  Chief  of  Engineers  of  the  same  date,  tiie 
destruction  and  removal  of  this  wreck  by  the  United  States  was 
ordered;  work  to  be  done  by  contract  after  due  advertisement.  In 
accordance  therewith  bids  were  opened  on  December  3, 1892,  and  a  con- 
tract or  agreement  was  entered  into  witli'Messrs.KeIley  and  YanSant, 
of  Atlantic  City,  K.  J,,  under  date  of  December  12,  approved  December 
29, 1892;  work  to  bo  commenced  January  14  and  finished  May  14, 1893. 
Specially  bad  weather  prevented  fieldwork  during  a  porti6n  of  the 
winter  and  spring,  on  account  of  which  the  contractor  was  authorized 
to  delay  commencement  until  March  15  and  completion  until  JnJy  15, 
1893;  but  finally  under  Mr.  J.  H.  Sostock  as  assistant  engineer,  and 
Mr.  Theodore  McMahan  as  diver  and  inspector,  and  Mr.  C.  O.  Abel  and 
Mr.  B.  H.  Hooper  as  occasional  inspectors,  work  in  the  field  was  com- 
menced March  15,  1893,  and  completed  July  6, 1893. 

The  first  information  received  about  this  wreck,  based  upon  Coast 
Survey  maps  and  casual  reports  from  the  working  party  of  the  first 
purchasers  of  the  wreck,  indicated  the  wreck  as  lying  in  only  about  22 
feet  at  low  water  with  bare  rails;  but  a  subsequent  careful  examina- 
tion made  December  17, 1892,  showed  her  to  be  lying  di^rectly  across 
the  current  on  a  gentle  slope  whose  depths  varied  from  about  27  to  30 
feet  at  low  water,  the  sand  bottom  being  banked  up  a  few  feet  around 
her  middle  and  scoured  out  to  10  feet  additional  depth  around  both 
bow  and  stern,  tlic  least  depth  upon  her  upper  portions  being  about  10 
feet. 

Either  from  bad  weather  or  accidents  to  his  plant,  or  fh>m  other  , 
causes,  the  contractor  succeeded  in  actually  working  at  the  place  of 
the  wreck  only  twenty  days  in  all  (one  day  in  March,  four  days  in 
April,  nine  days  in  May,  four  days  in  June,  and  two  days  in  July). 
During  this  time  about  8,000  jyounds  of  dynamite  were  exploded  in  and 
around  the  wreck  in  charges  of  from  10  to  1,710  pounds  each. 

The  work  was  iiisi)ected  under  water  at  several  different  times  by  the 
United  Stixtesdiver  and  inspector.  Other  examinations  were  also  many 
times  made  from  the  surface  by  means  of  a  sweep  arranged  to  lie  horizon- 
tally in  the  water  at  any  desired  depth  below  the  surtace;  this  sweep, 
covering  a  width  of  40  feet,  having  been  sunk  to  successive  depths  of 
18,  20,  22, 24,  and  26  [eet,  and  having  beenmbved  slowly  over  the  entire 
area  of  the  wreck  at  nearly  slack  tide. 

Final  inspection,  made  on  July  G  by  both  diver  and  sweep,  showed 
the  bow,  stern,  and  sides  of  the  vessel  to  be  all  broken  up  into  small 
pieces  and  scattered  around  in  such  way  as  to  not  rise  anywhere  more 
than  2  or  3  ieet  above  the  bottom;  the  interior  of  the  vessel,  including 
what  was  left  of  its  boilers,  engines,  other  machinery,  and  decks,  form- 
ing a  pile  of  about  40  feet  diameter  and  from  4  to  8  feet  height  at  the 
center  of  the  wreck,  and  the  least  water  to  be  found  over  the  highest 
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projeotiug  points  of  this  wreckage  being  20  feet  at  slack  water  (which 
would  be  24  feet  or  more  at  lowest  water). 

Ko  i)roperty  was  recovered  from  the  wreck,  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
vahie  of  the  material  saved  (either  through  the  direct  expense  of  sach 
work,  or  of  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $7,241.07,  including  the  contract 
inice,  and  all  expenses  of  first  examination,  subsequent  inspection, and 
other  superintendence  in  the  field  and  office. 

The  experience  of  this  wreck  is  greatly  against  such  work  as  this 
being  done  by  advertisement  and  contract:    (I)  Because  of  the  long 
delay  (usually  two  months)  necessary  for  the  advertisement  and  the 
fornmlities  of  the  contract,  during  which  time  the  wreck  is  liable  to 
cause  other  wrecks;  (2)  because  of  the  still  greater  interval  (usually 
three  moutlis)  between  the  preparations  of  specifications  and  the  actual 
dates  of  field  work,  during  which  time  the  condition  of  the  wreck  and 
surroundings  maybe  so  changed  by  storms  that  specifications  must  be 
to  a  large  extent  dehisive,  and  bids  to  a  large  extent  guesswork;  and 
(3)  because  the  lowest  bidder  under  such  circumstances  is  not  gener- 
ally the  Ix^st  man  for  the  work.    In  this  particular  case,  if  advertise* 
meiit  had  been  omitted  and  the  w(U'k  either  done  by  thcGoveniment  by 
its  own  hired  labor  or  awarded  in  open  market,  the  wreck  might  have 
easily  been  destroyed  and  scattered  before  the  commencement  of  last 
winter.    As  it  was,  the  two  months'  delay  for  advertisement  and  con- 
tract deferred  action  in  the  field  until  after  the  commencement  of  the 
stormy  winter  season,  when  work  was  impossible,  and  prevented  work 
until  late  in  tlie  si)ring,  causing  six  months'  delay,  during  all  of  which 
turn)  this  wreck  was  a  great  danger  to  tliousands  of  boats,  three  of 
which  were  wrecked  tliereby.    The  value  of  these  three  wrecked  boats 
would  have  much  more  than  j)aidforthe  open-market  cost  of  the  entire 
and  ra])id  destruction  of  the  .1  Ira. 

Ap:ain,  the  exi)erience  of  this  wreck  has  shown  the  advantage  of  not 
attempting  to  save  any  of  tlie  cargo.  Had  it  been  required  that  the 
cargo  should  havi^  been  saved  and  carried  ashore  for  sale,  the  time 
necessary  for  the  removal  of  the  obstruction  would  have  been  at  least 
double,  and  the  cost  of  the  work  would  have  been  several  times 
increased. 

2.   WKi:<Mv    OV   S(MIOONEK   OCEAN   TUAVEI.LER   (AT  MONOMOY). 

An  old  wreck  of  a  wooden  schooner  (name  afterwards  found  to  be 
the  Onan  Trarrllrr)  was  in  May,  181)3,  reported  a«  lying  just  outside 
Monoinoy  Point,  southern  end  of  Ca])e  Cod,  Massachusetts,  aud  as 
being  :i  daiigerons  obstruction  to  thedeepand  shallow  draft  steam  and 
sailboat  navigation  of  the  neighborhood.  J^y  direction  of  the  SSecre- 
taiy  ol  War  of  May  22,  1S<)3,  and  the  Chief  of  Engineers  of  May  23, 
lso:>.  licr  destruction  and  removal  was  ordered;  work  to  be  done  by 
liiicd  labor,  and  the  use  of  tlio  Govei'umont  plant. 

Acrording  to  the  b*»st  available  rejMnts,  this  schooner,  the  Ocean 
Tnirdhr.  wliih*  on  her  way  from  some  Southern  port  to  some  \)Ott 
north  of  (.'ape  Cod.  several  years  ago,  run  upon  the  southern  edge  of 
Shovelful  Shoal  and  sank.  She  was  a  wooden  centcrboard  one  masted 
vessel.  Her  dimensions  were  ai)i)roximately  as  follows:  Leugth,  140 
feet:  breadth,  .'iO  feet :  d<'pth,  tMeet:  gross  tonnage,  300.  The  date  of 
lier  construction  and  Ikm'  last  ownership  was  unknown.  When  sunk 
she  was  loaded  with  paving  stones. 
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ExaminatioDs  of  the  wreck,  made  Jnue  29  and  July  4,  showed  the 
wreck  almost  intact,  except  as  to  rigging  and  a  small  portion  of  her 
port  side  aft,  her  cargo  still  being  firmly  in  place;  the  wreck  having 
only  3  feet  of  water  over  its  bow  and  stem,  and  yet  lying  in  10  to  13 
feet  of  water  on  the  deep-water  edge  of  the  shoal  at  a  point  approxir 
mately  1,200  yards  southeast  of  Monomoy Point  tripod  and  3,000  yards, 
south  southwest  of  Monomoy  Point  Light.  Though  out  of  the  main 
channel,  she  still  lay  where  she  was  specially  liable  to  be  struck  by  the 
numerous  small  and  large  craft  beating  their  way  against  the  wind  on 
their  route  around  Mouomoy  Point  on  their  way  from  Chatham  Boads 
or  the  west  to  Pollock  Eip,  and  therefore  it  was  thought  best  that  she 
be  completely  destroyed  down  to  the  level  of  the  adjacent  sand  bottom. 
The  location  of  the  wreck  at  that  time  is  shown  by  sketches  and  maps 
now  on  file  in  the  Newport  office. 

Field  work  upon  this  wreck  was  commenced  on  July  4  under  Mr. 
Theodore  McMahan  as  diver  and  inspector,  using  a  hirecl  sailboat  and 
crew,  and  was  completed  on  July  7,  The  under-water  work  was  all 
done  in  two  days;  two  other  days  being  lost  on  account  of  bad  weather. 
The  outer  hull,  which  was  found  solid  and  firm,  was  shattered  by  240 
pounds  of  dynamite  in  25  charges  of  from  2  to  10  pounds  each,  by 
which  both  hull  and  cargo  were  entirely  broken  up  and  scattered  over 
the  ocean  bottom. 

A  final  inspection  made  on  July  7  showed  that  everything  had  been 
removed  down  to  a  level  of  from  10  to  16  feet  belo\^  low  water,  this 
being  within  less  than  a  foot  of  the  general  level  of  the  surrounding 
bottom. 

No  i)roperty  of  any  value  was  recovered. 

The  total  cost  of  this  work  was  $195.15,  including  all  expenses  of 
first  examiDation,  all  fieldwork,  final  inspection,  and  other  superin- 
tendence. 

3.  WRECK  OF  SCHOONER  NELLIE  V.  ROKES. 

The  wooden  schooner  Nellie  Y.  Rohesj  was  in  May,  1893,  reported  as 
lying  a  short  distance  southeast  of  the  Chatham  Life-Saving  Station, 
Monomoy,  southern  end  of  Gape  God,  Massachusetts,  and  as  being  a 
dangerous  obstruction  to  the  shallow-draft  sailboal  navigation  of  the 
neighborhood.  By  direction  of  the  Secretary  of  War  of  May  22, 1893, 
and  the  Chief  of  Engineers  of  May  23, 1893,  the  work  of  her  destruction 
and  removal  was  ordered;  work  to  be  done  by  hired  labor  and  the  use 
of  the  Government  plant. 

According  ti)  the  best  available  reports,  this  schooner,  the  Nellie  F. 
Bokcsy  while  on  her  way  from  some  southern  port  to  some  port  north  of 
Cape  Cod,  in  about  1800,  ran  npon  che  beach  and  was  abandoned.  She 
was  a  wooden  single-decked  3-niasted  schooner  (oak  and  pine)  belong- 
ing, to  J .  B.  Drake,  and  was  built  in  Bath,  Me.,  in  1870,  and  documented 
from  that  port.  Her  dimensions  were  approximately  as  follows:  Length, 
12;')  I'ect;  brciultb,  32  feet;  depth,  0  feet;  tonnage,  296  gross,  281  net. 
When  sunk,  she  was  loade<l  with  paving  stones. 

Examinations  of  the  wreck,  made  June  29  and  July  1,  showed  the 
hull  of  the  wreck  to  ])c  ahnost  intact,  her  cargo  still  being  firmly  in 
plac<^  the  wreck  bein^  well  sanded  up  and  having  only  from  1  to  2.5 
feet  of  water  over  her  decks,  and  lying  in  from  5  to  9  feet  depth  of 
water  at  a  point  approximately  1,100  yards  southeast  of  the  Chatham 
Life-Savin*;  Station,  ]\Ionomoy.  Though  out  of  the  main  channel,  she 
still  lay  where  she  was  liable  to  be  run  into  by  the  many  small  vessels 
which  are  obliged  to  follow  close  along  the  shore  in  times  of  foggy 
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weather  and  cloudy  nights,  in  order  to  avoid  the  still  more  daugerona 
outer  shoals  of  this  locality;  and  it  was,  therefore,  thought  not  well  to 
allow  any  portion  of  the  wreck  to  permanently  project  above  the  sand 
of  the  acljacent  ocean  bottom.  The  location  of  the  wreck  at  that  time 
is  shown  by  skctiihes  and  maps  now  on  tile  in  the  yewi)ort  office. 

Vield  work  upon  this  wreck  was  commenced  on  July  1,  under  Mr. 
Thco.  McMahan  as  diver  and  inspector,  using  a  hired  sailboat  and 
crew,  and  was  completed,  together  with  other  work,  on  August  7.  The 
underwater  work  was  all  done  in  four  days,  seven  other  days  being 
spent  in  waiting  for  favorable  weather,  etc.  The  outer  hull  and  decks 
of  the  wreck,  which  were  found  solid  and  firm,  were  shattered  by  423 
])()un(ls  of  dynamite  in  72  charges  of  from  2  to  20  pounds  each,  by  which 
both  hull  and  cargo  were  entirely  broken  up  and  scattered  over  the 
ocean  bottoni. 

A  final  inspection  made  on  August  7, 1893,  showed  that  everything 
had  been  removed  down  to  a  level  of  from  5  to  9  feet  below  low  water, 
this  being  the  general  level  of  the  surrounding  bottom. 

yo  property  of  any  value  was  recovered. 

The  total  cost  of  tliis  work  was  8440.04,  including  all  expenses  of  .first 
examination,  all  Held  work,  final  inspection,  and  other  superintendence. 

4.   WUECK   OF   SCHOONER   KOCiERS. 

The  schooner  }2o/7<TAv  was  in  June,  1803,  reported  as  lying  on  Handker- 
chief Shoals,  about  a  mile  southwest  of  JMonomoy  Point,  southern  end  of 
Cape  Cod,  .Massachusetts,  and  as  being  a  dangerous  obstruction  to  the 
nuMlium-draft  sailboat  navigation  of  the  neighborhood.  By  direction 
of  the  Secretary  of  War  of  June  12,  1893,  and  the  Chief  of  Engineers 
of  June  !.">,  1803,  the  work  of  her  destruction  and  removal  was  ordered ; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available*  rei)orts  this  schooner^  the  ito^er*, 
whih*  on  her  way  from  New  York  to  r>oston,  went  ashore  in  a  snow- 
storm on  Handkerchief  Shoal  on  April  (>,  1893.  She  was  a  single-deck 
three  masted  wooden  schooner.  Her  dimensions  were,  approximately^ 
as  foll()ws:  Length,  115  iWA;  breadth,  31  feet;  depth,  S)  feet;  gross 
tonnage,  2()();  net  tonnage,  233.03.  She  was  built  in  1888  at  Millbrtdge, 
^le.,  was  documented  from  .Machias,  Me.,  and  was  owned  by  Oeorgo 
N.  Jlog<'rs.  When  sunk  she  was  loaded  with  coal.  When  originally 
sunk  slie  lay  in  the  entrance  to  the  slue  of  Handkerchief  Shoal,  but 
by  the  winds  and  tides  she  was  gradually  drifted  nesirly  three-quarters 
of  a  mile  wt'stwardly  daring  the  following  two  months.  In  the  same 
int<Mval  two  of  her  masts  and  almost  all  of  her  coal  were  removed  by 
th(*  original  or  subsequent  owners. 

nxaminatiou  of  tlie  wreck,  made  on  July  7  and  8,  showed  the  hull 
of  th(»  vessel  to  bi^  intact,  excei)t  as  to  the  after  i^rt  of  the  main  deck, 
the  wreck  having  fi'om  2  to  18  feet  of  water  over  her  decks,  and  lying 
in  from  24  to  M)  feet  depth  of  water  at  a  point  approximately  2,500 
ynr<ls  west  southwest  from  the  Monomoy  Point  tripod.  As  the  wreck, 
tliongli  out  of  the  main  channel,  still  lay  where  she  was  liable  to  be 
struck  by  tlie  nunu^nms  small  craft  using  the  slue  route  through  and 
across  Handkercliiet'  Shoal  on  their  way  to  and  from  Chatham  Koads, 
it  was  thonglit  l)est  that  she  be  completely  destroyed  down  to  the  level 
of  tlie  adjacent  sand  bottom.  The  location  of  the  wreck  at  that  time 
is  sljowii  by  sketches  and  maps  now  on  lile  in  the  Newjiort  ofiBce. 

Field  work  upon  this  wrrck  was  commenced  on  July  8  under  Mr. 
Theo.  McMahan  as  diver  and  insi)ector,  using  a  hired  sailboat  and 
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crew,  and  was  completed  on  July  14.  The  under- water  work  was  all 
done  in  live  days,  three  other  days  being  spent  in  waiting  for  favorable 
weather,  etc.  The  outer  hull  and  decks  of  the  wreck,  which  were  found 
almost  new  and  linn  and  solid,  were  shattered  by  566  pounds  of  dyna- 
mite, in  31  charges,  of  from  5  to  30  pounds  each,  by  which  the  wreck 
was  entirely  broken  up,  a  large  part  of  the  wreckage  iloatiug  away 
and  tlie  rest  being  scattered  over  the  ocean  bottom. 

A  linal  inspection  made  on  July  14  showed  that  everything  had  been 
removed  down  to  a  depth  of  from  25  to  30  feet  below  low  water,  this 
being  about  the  general  level  of  the  surrounding  bottom,  and  about 
5  to  10  feet  below  the  level  of  the  bottom  along  the  route  over  which 
approaching  vessels  must  come. 

iso  property  of  any  value  was  recovered,  and  no  attempt  was  made 
to  do  so,  since  tlie  cost  of  such  work  would  have  been  greater  than  the 
vahie  of  the  material  saved,  either  through  the  direct  expenses  of  such 
work  or  the  delay  thereby  caused  to  the  main  work  of  destruction  of 
the  wreck  itself. 

The  total  cost  of  this  work  was  8337.5G,  including  all  expenses  of 
first  examination,  all  field  work,  final  inspection,  and  other  superin- 
tendence. 

5.    WRECKS   IN   VINEYARD   HAVEN. 

■ 

Three  isolated  wrecks,  and  two  piles  of  wreckage  (in  all,  seven  old 
wrecks)  were  in  July,  1893,  reported  as  having  lain  for  several  years  in 
Vineyard  Haven,  Marthas  Vineyard,  Mass.,  and  as  having  been  great 
nuisances  and  dangerous  obstructions  to  tlie  medium  and  light-draft 
sail  and  steam  boat  navigation  of  that  harbor.  By  direction  of  the 
Secretary  of  War  of  July  17  and  31, 1893,  and  of  the  Chief  of  Engineers 
of  the  same  date,  the  work  of  their  destruction  and  removal  was  ordered; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  reports,  these  wrecks  were  all  those 
of  medium  sized  wooden  vessels,  which,  at  various  times  during  the  past 
eight  to  twelve  years,  have  either  struck  on  shoals  in  the  harbor  or 
have  been  brought  in  in  sinking  condition,  run  ashore,  stripped  of 
everything  of  value,  and  then  abandoned.  In  four  cases  the  cargo 
was  of  lime,  and  the  vessels  were  undoubtedly  on  fire  when  run  ashore. 
In  the  other  three  cases  the  cargo  is  now  unknown.  These  wrecks  had 
been  many  times  struck  (once  as  late  as  July,  1893,  by  a  steamboat)  by 
boats  using  the  harbor,  and  there  had  been  many  narrow  escapes  from 
serious  accidents  to  other  medium-draft  vessels,  this  harbor  being  a 
inu(h-fre(|uented<)ne,  especially  during  cloudy  nights  and  bad  fogs. 

Examination  of  these  wrecks  made  during  July  and  August,  1893, 
gave  results  as  follows: 

]yrerl:  Xo,  1  (said  to  be  that  of  the  R.  H.  Shannon)  was  found  to  have 
its  hull  (about  100  feet  in  length  and  20  feet  breadth)  tolerably  intact; 
the  ship  timbers,  large  portions  of  the  planking,  inside  ceiling,  and 
centerboard  casing  being  still  in  fair  condition;  no  cargo  being  left  in 
ber;  the  entire  wreck  being  well  sanded  up  inside  and  out;  having 
only  about  .*>  feet  dei)tli  of  water  over  her  woodwork,  and  lying  in  from 
5  to  7  feet  depth  of  water,  at  a  point  about  1,200  yards  from  the  head 
of  the  bay,  about  300  yards  from  the  east  shore,  and  about  30  yards 
southwest  of  the  shoal  buoy  opposite  the  entrance  to  Lagoon  Pond  (as 
shown  on  Coast  Survey  Chart  No.  317). 

Wreclx  No,  2  (said  to  be  that  of  tlfe  Ahna)  was  found  to  have  its  hull 
(about  1 10  feet  in  length  and  30  feet  in  breadth)  tolerably  complete  and 
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iinn,  the  stem,  sternpost,  keelson,  and  keel  particularly  so,  with  several 
feet  depth  of  lime  still  inside  of  her,  having  only  from  1  to  5  feet  depth 
of  water  over  her  woodwork,  and  lying  in  from  11  to  14  feet  depth  of 
water  at  the  head  of  the  harbor  at  a  point  about  500  feet  sonth  south- 
west of  the  marine  railway  and  about  150  feet  from  the  shore. 

Wnrk  No.  .>  (sai<l  to  be  that  of  the  Julia  or  Juliette)  was  found  to  have 
its  hull  (about  130  feet  in  length  and  30  feet  in  width)  in  tolerably  fair 
condition;  to  be  full  of  lime;  its  ribs  to  rise  slightly  above  low  water; 
the  wreck  lying  in  from  5  to  9  feet  depth  of  water  about  20  feet  west 
of  wreck  No.  2  and  reaching  to  within  about  20  feet  from  the  shore. 

Wrrcl:  Xo,  I  (name  unknown)  was  found  to  have  a  fairly  solid  stern- 
post  and  keel,  tlie  rest  of  the  ribs  and  hull  (about  110  feet  in  length  and 
20  feet  in  breadth)  being  rather  rotten,  the  whole  being  well  sanded  up 
inside,  and  showing  no  indications  of  cargo;  its  ribs  rising  to  slij^htly 
above  h)w  water  mark:  the  wreck  lying  in  from  4  to  8  feet  depth  of 
wat(»r  a  few  feet  west  of  wreck  Xo.  3  and  about  20  feet  from  the  shore. 

Wtrrlc  No.  5  (name  unknown)  was  found  to  have  its  hull  (alnnit  75 
I'ect  in  length  and  20  feet  in  breadth)  still  tolerably  solid  and  still  full  of 
lime;  its  ribs  rising  slightly  above  low  water;  the  wreck  lying  in  from 
2  to  4  feet  of  water  about  300  to  400  feet  northwest  of  wreck  No.  4, 
about  (iO  feet  southeast  of  the  steamboat  wharf  and  about  20  feet  from 
the  shore. 

Wrvvlc  Xo.  a  (name  unknown)  was  found  to  consist  of  a  wooden 
bottom  (of  about  150  feet  length  and  25  feet  breadth),  upon  which  still 
remained  from  1  to  2  feet  of  the  old  lime  cargo,  the  wreck  having 
abont  15  feet  dei)th  of  water  over  this  lime,  and  lying  in  from  16  to  18 
feet  depth  of  water  just  at  the  head  of  the  deep-water  channel  at  a 
point  150  feet  northwest  of  the  end  of  Beach  Wharf  on  the  eastern  side 
of  the  head  of  the  harbor.  The  lump  formed  by  the  old  cargo  had 
several  times  been  struck  by  the  keel  and  propellers  of  tugboats  usiug 
this  part  of  the  harbor. 

Wrcvh  So.  7  (name  unknown)  was  tbund  to  consist  of  an  old  wooden 
hull  (about  1201eet  in  length  and  20  feet  in  breadth),  whose  stcrnpost, 
sid<»  ribs,  and  .U)  feet  h»ngth  of  keel  and  old  lime  cargo  were  still  remain- 
ing, the  whole  having  only  from  2  to  4  feet  of  water  over  the  lime,  and 
lying  in  from  5  to  7  feet  de])th  of  water,  at  a  point  about  6,000  feet  from 
the  head  of  the  harbor  and  300  feet  from  its  w^estern  shore,  and 
spe<'ially  dangeious  to  light  draft  boats  approaching  at  high  water  the 
wharves  an<l  anchorages  of  this  part  of  the  harbor. 

The  location  of  all  these  wrecks  is  shown  by  sketches  and  maps  now 
on  lile  in  this  (>rewpt)rt)  oflice. 

Field  work  upon  these  wrecks  was  commenced  July  21,  under  Mr. 
Theo.  i^IcMahan,  as  diver  and  inspector,  usiug  a  hired  sailboat  and 
crew,  and  was  completed  (together  with  other  work)  on  August  3. 
The  under  water  work  was  all  done  in  eight  days,  two  other  days  being 
spent  in  waiting  for  suitable  weather. 

The  lime  cargoes  werti  either  scattered  by  explosives  or  washed  out 
with  a  water  jet,  and  then  the  hull  and  decks  were  shattered  by  explo- 
sives, the  larger  and  more  solid  (together  with  some  of  the  lighter)  frag- 
ments being  towed  ashore  and  drawn  up  to  above  high-water  mark, 
and  the  remaining  portions  being  left  scattered  over  uie  sand  bottom 
in  holes  below  the  general  surface  of  the  bottom.  lu  this  work  there 
were  used,  in  all,  070  i)onnds  of  dynamite  in  156  charges  of  from  2  to 
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in  13  charges,  ou  wreck  'No.  5;  96  i^ounds,  iu  12  charges,  on  wreck  No. 
6;  and  06  pounds,  iu  16  charges,  on  wreck  No.  7. 

Final  inspections  by  diver  and  sounding  poles  after  work  at  each 
wreck  showed  that  everything  had  been  removed  to  the  general  level 
of  the  surrounding  bottom. 

No  proi)erty  of  any  value  was  recovered,  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value  of  the  material  saved  (either  through  the  direct  expenses  of  such 
work  or  the  dehiy  thereby  caused  to  the  main  work  of  destruction  of 
the  wrecks  themselves;. 

Tlie  total  cost  of  this  work  was  $627.55,  including  all  expenses  of  first 
examination,  all  liekl  work,  final  inspections,  and  other  superintendence, 
divided  as  follows:  About  $210  on  No.  1,  8100  on  No.  2,  $80  on  No.  3, 
$70  on  No.  4,  860  on  No.  5,  $50  on  No.  6,  and  $60  on  No.  7. 

6.   WRECK   OF   SCHOONER   ACACIA. 

The  schooner  Acacia  was  in  August,  1893,  reported  as  then  lying  in 
a  wrecked  condition,  with  her  masts  awash,  near  Chatham,  Mass.,  in 
the  main  route  of  sailing  and  steam  vessels  around  Cape  Cod,  Jind  as 
therefore  being  a  dangerous  obstruction  to  navigation. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  Jictof  Juno 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  August  18,  1893, 
and  of  tlie  Chief  of  Engineers  of  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  work  to  be  done  by  hired  labor  and  the 
use  of  the  Government  plant. 

A(!cording  to  the  best  available  reports,  the  schooner  Acacia,  bound 
from  Tort  Johnson  to  St.  Johns,  New  Brunswick,  was  on  August  11, 
1893,  sunk  by  collision  in  a  fog  about  6  miles  east  southeast  from  Chat- 
ham, 3I11SS.  She  was  a  small,  1-decked,  2-masted  schooner,  and  when 
sunk  was  loaded  with  conl.  Her  dimensions  were,  approximately,  as 
follows:  Length,  49  feet;  breadth,  13  feet;  depth,  4  feet;  gross  tonnage, 
31  tons;  net  tonnage,  29  tons.  She  was  built  in  Essex,  Mass.,  in  1884, 
and  was  documented  from  Marblehead,  Mass.  Before  work  was  com- 
menced ui)on  her  one  topmast  showed  above  water  and  the  other  was 
broken  ol!',  leaving  the  stump  a  few  feet  under  the  surface.  She  lay  in 
about  70  feet  of  water  directly  in  the  course  of  vessels  passing  around 
Cape  Cod.  Owing  to  the  depth  of  water  around  her  the  removal  of 
her  spjirs  and  rigging  was  all  that  was  deemed  necessary  to  prevent 
her  from  endangering  or  obstructing  navigation. 

Field  work  n])()nthis  wreck  was  commenced  and  finished  on  October 
12,  under  Mr.  Tlieo.  McMahan,  as  diver,  overseer,  and  inspector,  using 
a  small  hired  sailboat  with  crew.  The  sails  and  rigging  were  first 
cut  loose  from  the  hull  and  7  pounds  of  dynamite  were  placed  on  her 
spars  oO  feet  below  the  surface.  The  explosion  of  this  dynamite  cleared 
away  all  obstructions  down  to  oO  feet  below  the  water  level,  the  wreck- 
age thus  detaclied  either  {^inking  in  deep  water  or  floating  ofi:  This 
vessel  is  not  now  any  obstruction  to  navigation. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself ). 

The  total  cost  of  this  work  was  $117.26,  including  the  expenses  of 
location,  field  work  of  destruction,  final  inspection,  and  superintend- 
ence. 
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7.  AVRECK   OF   ("OAL   BARCiE   N.   &   AV.   NO.   4. 

The  coal  barge  N.  cO  W.  Ao.  /  was  reported  in  August,  180.3,  as  sunk 
and  lying  directly  in  the  channel  of  Providence  lliver,  Rhode  Island, 
above  Sabines  l*oint  light-house. 

Tnder  provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 
ISSO,  and  by  direction  of  the  Secretary  of  War  of  August  20, 1893,  and 
of  the  Chief  of  Engineers  of  August  30,  ISIK?,  the  removal  of  this  wreck 
was  ordered,  and  $1,800  was  allotted  for  this  purpose,  the  work  to  be 
commenced  as  soon  as  possible  after  October  18, 1803,  and  to  be  done 
by  hired  lal)or  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  this  barge,  loaded  with 
coal,  was  sunk  by  collision  at  this  place  with  the  steamer  Berkshire  on 
Augnst  IS,  and  sank  immediately  in  about  30  feet  depth  of  water, 
directly  in  the  middle  of  the  uarrow  channel  of  this  river,  at  a  point 
about  3.")0  yards  above  the  Sabine  Point  light-house.  She  was  a  wooden 
2  decked,  3-mastc<l  schooner  barge,  of  103  feet  length,  37  feet  breadth, 
10  feet  depth,  ])uilt  in  ISOO  at  Brooklyn,  N.  Y.,  documented  from  Pkila- 
delpiiia,  Pa.,  and  owned  by  A.  J.  Hemphill.  Lying  directly  in  the 
mi<I(ne  of  the  channel,  where  she  had  to  be  pass:ed  many  times  each 
day  and  night,  she  was  an  exceedingly  dangerous  obstruction  to  the 
uavigation  of  (he  river;  but  neither  the  State  law  nor  the  United  States 
law  provided  for  any  removal  within  less  than  about  sixty  days,  unless 
by  the  owner.  Preparations  were  therefore  made  for  prompt  work  by 
the  United  States  force  on  the  expiration  of  the  two  months  limit  of 
time,  and  the  owner  was  so  notilied. 

Meanwhile,  on  account  of  the  value  of  the  cargo,  prompt  work  was 
bcMug  done  by  the  owner  and  underwriters,  and  by  October  C  their 
wrecking  ])lant  succeeded  in  raising  tlie  wreck  and  floating  her  oflf 
bodily  to  tlie  nearest  available  wharf. 

Tlie  work  of  the  United  States  was  therefore  limited  to  a  very  small 
amount  of  correspondence,  whose  cost  was  so  small  as  to  bo  disro- 
gaided,  the  entire  allotment  being  therefore  returned  to  the  Treasury 
untouched. 

8.  AVRECIv    OF   SCIIOONEU   JOHN   P.  KKLSEV. 

A  wreck  (later  stated  to  be  the  John  P,  KeUey)  was  in  September, 
1803,  reported  as  then  lying  in  a  wrecked  condition,  with  her  two  masts 
awash,  southeast  of  the  llandken'hief  light-ship  and  southwest  of 
JMonomoy  Point  Light,  southern  (\ipe  Cod,  Massachusetts,  and  as, 
therefore,  being  a  dangerous  obstructi<m  to  the  navigation  of  this  much- 
frecineiited  water  course  anmnd  the  southern  end  of  Cape  Cod. 

Under  the  ]>rovisi()ns  of  section  4  of  the  liver  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  November  13, 
3803,  and  of  the  Ciiief  of  Kiigineers  of  November  14, 1803,  the  removal 
of  this  wreck  was  ordered,  work  to  be  done  by  hired  labor  and  the  use 
of  the  (lovernment  plant. 

Owing  to  thestr<»ng  currents  of  this  locality  it  was  deemed  best  to 
not  only  riMnove  all  masts  and  rigging,  but  to  thoroughly  break  up  the 
hnll.  so  that  the  latter  could  not  be  afterwards  washed  up  into  shoaler 
water,  where  it  might  become  a  new  obstruction  to  uavigation. 

Ac(!ording  to  the  best  available  reports,  the  schooner t/oA»  P.  febey, 
Ixnunl  from  liockland,  ]\Ie.,  to  New  York  City  witli  a  cargo  of  lime, 
took  lire,  was  abandoned  by  her  crew,  and  sank,  in  September^  1893, 
in  about  3(5  f(»et  of  water,  at  a  point  about  1.0  miles  east,  12°  south  of 
the  then  position  of  Handkerchief  lightship,  and  about  4.5  miles  sontll 
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28^  42'  west  of  Moiiomoy  Point  (Massachusetts)  Liglit.  She  was  a 
wooden,  2  masted,  1-deeked  schooner  of  170  tons  gross  and  161  tons 
net  tonnage,  of  100  feet  length,  30  feet  breadth,  and  8.G  feet  depth. 
She  was  built  in  1872  at  Estelville,  X.  J.,  was  documented  from  llock- 
hind,  Me.,  and  was  recently  owned  by  John  Burnet.  Before  work  was 
coininenced  upon  her  her  foremast  and  fore-topmast  were  visible  above 
water. 

Field  work  upon  tliis  wreck  was  begun  on  January  5,  1894,  and  com- 
pleted on  January  10, 1894,  under  Mr.  Theo.  McMahan,  as  diver,  over- 
seer, and  inspector,  using  a  small  hired  sailboat  with  crew.  The  actual 
work  of  removal  required  two  days,  the  other  three  days  being  occupied 
with  preparations  and  closing  work.  An  under- water  examination 
showedthat  tlic  hull  lay  in  a  hole  about  lOfeet  deeper  than  the  surround- 
ing ocean  bottom,  Avhich  was  about  30  feet  below  low  water.  About  100 
pounds  of  dynamite  were  used  to  shatter  the  wreck  and  its  rigging  and 
scatter  the  cargo,  etc.,  over  the  ocean  bottom.  Upon  farther  subma- 
rine examination  it  was  found  that  she  was  completely  broken  up,  that 
there  was  more  water  over  the  fragments  than  over  the  adjacent  sand 
bottom,  and  that  there  was  nothing  left  which  could  again  become  any 
obstruction  to  navigation. 

Xo  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  8271.77,  including  all  the  expenses 
of  location,  tiel'd  work  of  destruction,  tinal  inspection,  and  superintend- 
ence. 

•    9.    WRECK    OF    SCHOONER    G.   M.   FARNSWORTH. 

The  schooner  0,  M,  Farm  worth  was  reported  in  October,  1803,  as 
then  lying  \\\  a  wrecked  condition  in  Chatham  Roads,  Massachusetts, 
and  as  being  a  dangerous  obstruction  to  navigation. 

Under  the  provisions  of  section  4  of  the  river  and  liarbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  November  13, 1893, 
and  of  tlie  Chief  of  Engineers  of  November  14,  1893,  the  work  of  the 
destruction  and  removal  of  this  wreck  was  ordered,  work  to  be«doneby 
hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  reports,  the  schooner  G,  M.  Farns- 
icorth^  a  wooden  vessel,  with  1  deck  and  2  masts,  loaded  with  lime, 
on  her  way  from  Eockland,  Me.,  to  New  York  City,  was  sank  in  about 
1S5S  on  the  Hats  west  of  JMonomoy.  She  was  about  80  feet  long  and  75 
to  100  tons  burden.  When  reported  to  this  office  she  lay  in  Chatham 
lioads  at  a  i)oint  about  2.8  miles  southwest  from  Stage  Harbor  (Chat- 
ham Old  Harbor)  Light  and  about  1.2  miles  from  the  nearest  land,  find 
in  about  5  to  10  feet  of  water,  a  menace  to  all  vessels  entering  Stage 
Harbor. 

It  was  decerned  best,  therefore,  to  destroy  her  down  to  the  level  of  the 
surrounding  ocean  bottom,  about  9  to  10  feet  below  mean  low  water. 

I'ield  work  u])on  this  wreck  was  begun  on  January  1, 1894,  and  com- 
pleted Januarys,  1894,  under  Mr.  Theo.  McMahan,  as  diver,  overseer, 
and  inspector,  using  a  small  hired  sailboat  with  crew.  The  actual 
underwater  work  was  done  in  two  days,  the  other  day  being  spent  in 
preparations  and  waiting  for  favorable  weather.  The  hull  and  cargo 
were  broken  up  and  scattered  by  153  pounds  of  dynamite  in  36  charges. 
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Tlic  wreckage  either  lloated  away  or  was  so  scattered  over  the  sur- 
rounding ocean  bottom  tliat  it  is  now  no  longer  an  obstrnetion  to  navi- 
gation. 

Xo  i)roi>erty  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  bavo  been  greater  than 
i\u'  vahie  of  tlie  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  desti'uction 
of  tlM^  wreck  itself), 

Tlie  total  cost  of  this  work  was  $248.08,  including  all  expenses  of  loca- 
tion, Held  work  of  destruction,  and  superintendence. 

10.   WRi:CK   OF   SCHOONER   ANNIE   W.   AKEBS. 

The  schooner  Annie  W.  Al-ers  was  on  January  20,  1894,  reported  as 
tlien  lying  in  a  wrecked  condition  in  Hyannis  Harbor,  Mafisachusetts, 
west-southwest  from  the  Old  Colony  Railroad  Wharf,  and  as,  therefore, 
being  a  diuigerous  obstruction  to  the  free  navigation  of  this  harbor. 

rnd<*r  the  ])rovisions  of  section  4  of  the  river  and  harbor  act  of  Juue 
14,  ISSO,  and  by  direction  of  the  Secretary  of  War  of  January  24, 1893, 
and  of  the  <Miief  of  i'jngineers  of  the  same  date,  the  removal  of  this 
wieck  by  the  Ignited  States  was  ordered  and  $950  was  allotted  for  this 
l)nri)ose,  work  to  be  done  by  hiredlabor  and  the  use  of  the  Government 
phnit. 

According  to  the  best  available  information,  the  English  schooner 
A  nnir  W.  Akers,  bound  for  New  York  City  with  a  cargo  of  laths,  was 
towed  into  Hyannis  Harbor  full  of  water  November  12, 1893,  and  soon 
nftcrwinds  sank  in  about  1)  feet  of  water,  about  700  feet  west-southwest 
from  the  Old  Colony  lijulroad  Wharf  and  about  1,100  feet  ttom  shore. 
Siie  was  a  wooden,  U-niasted,  1-decked  schoonei*,  of  foreign  build 
and  re|^ist<T,  of  109  tons  burden,  and  of  about  80  feet  length  and  18 
feet  breadth.  As  she  was  in  a  sinking  condition  when  towed  into 
Hyannis  Harbor,  Massachusetts,  and  as  she  was  sold  at  auction  to  Mr. 
E.  r.  Cook,  of  Welliieet,  Mass.,  who  stripped  everything  of  valae  and 
abandoned  her,  leaving  her  to  remain  a  dangerous  obstruction  to  other 
shipping,  such  abandonment  became  a  violation  of  Massachusetts  State 
law,  an<l  the  harbor  and  land  commissioners  of  Massachusetts  pro- 
ceeded against  the  captain  (Benj.  Mallows)  of  the  tug  that  towed  the 
derelict  into  port  and  against  E.  1\  Cook,  the  purchaser,  as  parties 
res])onsibIe  for  this  obstruction.  However,  as  those  men  were  without 
special  funds  or  ])roperty,  and  it  was  therefore  doubtful  whether  the 
provisions  of  the  State  statute  could  be  enforced  without  great  delay, 
if  at  all,  the  actual  removal  of  the  wreck  was  finally  undertaken  by 
this  onic(^  at  the  request  of  the  Massachusetts  State  commissioners. 
lhMor(;  work  was  commenced  upon  her  her  hull  was  partly  visible 
ab<>v(^  ordinary  high  water.  The  removal  of  her  hull  and  all  project- 
ing parts  down  to  tlie  level  of  the  ocean  bottom  was  deemed  necessary 
to  ])revent  her  from  further  endangering  and  obstructing  navigation. 

riehl  work  u])on  tiiis  wreck  was  begun  on  the  3d  and  completed  on 
the  7th  ]\Iarch,  181)4,  under  Mr.  Theo.  McMahan,  as  diver,  overseer,  and 
inspector,  using  a  small  hired  sailboat  with  crew.  The  actual  under- 
water work  was  done  in  threes  days.  Sixty  charges  of  dynamite, amonntp 
ing  to  401  i)ounds  in  all,  were  i)laced  in  different  parts  of  the  wreck  by 
the  diver  and  electrically  exploded,  completely  breaking  up  the  wreck 
and  scattering  the  fragments  over  the  surrounding  ocean  bottom;  and 
any  large  [uettes  not  iioating  oif  were  carried  up  on  the  beach  above 
high  water,  so  that  nothing  was  left  projecting  above  the  bottom  to 
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obstruct  navigation  in  any  way.  This  wreck  is  therefore  no  longer  any 
obstruction  to  navigation.  Soundings  showed  from  10  to  14  feet  depths 
over  the  area  formerly  occupied  by  the  Vreck. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruc- 
tion of  the  wreck  itself). 

The  total  cost  of  this  work  was  $247.14,  including  all  the  expenses 
of  location,  field  work  of  destruction,  final  insi>ection,  and  sui)erintend- 
en  CO. 

11.   WRECK  OF  SGHOONEB  STEPHEN  BAYMOND. 

The  schooner  Stephen  Raymond  was,  on  January  20, 1894,  reported  as 
then  lying  in  a  wrecked  condition  in  Hyannis  Harbor,  Massachusetts, 
west  of  the  Old  Colony  Wharf  and  300  yards  from  shore,  and  as,  there- 
fore, being  a  dangerous  obstruction  to  the  free  navigation  of  this  harbor. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  March  22,  1894, 
and  of  the  Chief  of  Engineers  of  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  and  $500  was  allotted  for  this  purpose; 
work  to  be  done  by  hired  labor  and  the  use  of  the  Grovemment  plant. 

According  to  the  best  available  information,  the  schooner  Stephen 
Raymond^  bound  from  Kew  York  to  Osterville,  Mass.,  was  wrecked 
about  November,  1893,  and  sank  in  about  5  to  8  feet  of  water  about  43 
yards  west  of  the  Old  Colony  Wharf  and  SOOfeet  from  shore,  in  Hyannis 
Harbor,  Massachusetts.  She  was  a  small  1-decked,  2-masted,  wooden 
schooner,  and  when  sunk  was  loaded  with  coal.  Her  dimensions  were 
approximately  as  follows:  Length,  55  feet;  breadth,  22  feet;  depth, 
4.4  feet;  gross  tonnage,  33  tons;  net  tonnage,  31  tons.  She  was  built 
in  Darien,  Conn.,  in  1851,  and  was  documented  from  Barnstable,  Mass. 
Before  work  was  commenced  upon  her  parts  of  her  hall  showed  above 
ordinary  high  water.  She  lay  in  about  5  to  8  feet  of  water  in  the  way 
of  small,  light-draft  vessels  making  use  of  this  harbor.  The  removal 
of  her  hull  and  all  projecting  parts  down  to  the  level  of  the  harbor 
bottom  was  deemed  necessary  to  prevent  her  firom  further  endangering 
and  obstructing  navigcition. 

Field  work  upon  this  wreck  was  commenced  on  the  28th  March  and 
finished  on  February  12,  1894,  under  Mr.  Theo.  MeMahan,  as  diver, 
overseer,  and  inspector,  using  a  small  hired  sailboat  with  crew.  The 
actual  underwater  work  was  done  in  three  days;  the  rest  being  si>ent 
in  waiting  for  ^^ood  weather.  Forty-six  charges  oi  dynamite,  amount- 
ing in  all  to  142  i)ound8,  were  placed  in  diiferent  parts  of  the  wreck 
by  the  diver  and  electrically  exploded,  completely  breaking  up  the 
wreck  and  scattering  the  fragments  over  the  surrounding  harbor  bot- 
tom, so  that  nothing  was  left  projecting  above  the  bottom  to  obstruct 
navigation  in  any  way.  This  wreck  is  therefore  no  longer  any  obstruc- 
tion to  navigation. 

No  property  of  any  value  was  recovered,  nor  was  an  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruc- 
tion of  the  wreck  itself. 

The  total  cost  of  this  work  was  $291.69,  including  the  expenses  of 
location,  field  work  of  destruction,  final  inspection,  and  superintendence. 
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12.  avj:eciv  of  schooner  katie  mitchell. 

Tlie  sttliooijor  Kalic  Mitchell  was  ou  January  20,  1891,  reported  as 
t\w\\  lyin^  in  a  wreckod  condition  on  a  bar  southwest  of  Bass  River, 
^rassacliusctts,  oast  of  (Jrcat  Island  and  southeast  of  llyaunis,  Mass., 
ill  tli(^  route  of  shallow(lr;i(t  sailing?  and  steam  vessels,  and  as,  therefore, 
b'/uv^  a  dangerous  obstruction  to  the  free  navigation  to  this  vicinity. 

Tnder  the  provisions  of  section  i  of  the  river  and  harbor  act  of  Jaiio 
II,  188t),  and  by  direction  of  the  Secretary  of  War  of  JanUcary  24,  1893, 
and  of  the  Chief  oL*  Engineers  of  same  date,  the  work  of  the  removal 
of  this  wre(tk  was  ordered,  and  SIC)!)  was  aUotted  for  this  purpose;  work 
to  be  done  by  hired  bibcu*  and  the  use  of  the  Government  plant. 

According  to  the  best  avaihible  information,  tlie  schooner  Katie 
MUchcll,  bound  from  IJangor,  Me.,  to  ^ew  York,  foundered  during; 
Augnst,  18();5,  in  about  8.5  feet  of  water  on  the  edge  of  a  bar  about  2 
miles  southwest  of  l>ass  l\i ver,  .Massachusetts, aboutlmile east  of  Great 
Ishmd,  and  about  .'>  mih^s  southeast  of  Uyannis,  Mass.  She  was  a  small, 
1-deckcd,  2inaste<l,  wooden  schooner,  and  wlieu  sunk  was  loaded  with 
lumber,  ller  dimensions  were  approximately  as  follows:  Length,  84 
i'cet;  breadtli,  20  feet;  depth,  7  feet;  gross  tonnage,  113  tons;  net  ton- 
nage, 107  tons.  She  Avas  built  in  I^ath,  Me.,  in  1871,  and  was  docu- 
mented from  IJath,  Me.  Before  work  was  commenced  upon  her,  lier 
hull  showed  above  ordinary  high  tide  and  lay  in  about  8.5  feet  of  water, 
in  the  course  of  vessels  using  this  neighborhood.  The  removal  of  bcr 
hull  and  all  projecting  parts  down  to  the  level  of  the  ocean  bottom  was 
deemed  necessary  to  prevent  her  from  further  endangering  and  ob.struct- 
ing  navigation. 

Field  work  ni):)n  this  wreck  was  commenced  on  the  13th  of  March  and 
iinished  on  February  1 7, 1894,  under  Mr.  Tiieo.  McMahan,  as  diver,  over- 
seer, and  insi)C(ttor,  using  a  small  hired  sailboat  with  crew.  The  actual 
under  water  work  was  done  in  two  days.  By  the  time  that  the  field  party 
reaclied  this  wreck  o;i  the  second  day,  heavy  sea  action  had  already 
broken  tlie  schooner  in  two  and  drifted  one  half  of  the  hull  way  up  oil 
the*  beach  and  the  other  half  within  loO  feet  of  the  beach.  "Thirty 
charges  of  dynamite,  annmntingto  31o  pounds  in  all,  were  placed  in  dif- 
Inent  parts  of  the  wi'cck  by  the  diver  and  electrically  exploded,  com- 
pletely breaking  u])  the  Avreck  and  scattering  the  fragments  over  the 
surrounding  ocean  l)ottom,  aftei'  which  all  remaining  large  pieces  of  the 
wreck  and  cargo  aroundboth  its  original  and  lastpositions  were  carried 
up  on  the  beach,  so  that  nothing  was  left  projecting  above  the  bottom 
to  obstruct  navigation  in  any  way.  This  wreck  is  therefore  no  longer 
any  obstruction  to  navigation. 

Xo  i)roperty  of  any  value  was  recovered,  nor  was  an  attempt  made 
to  save  any,  since  the  cost  of  such  work  wonld  have  been  greater  than 
the  value  of  the  material  saved  (either  through  the  direet  expense  of 
such  work  or  the  <lelay  thereby  caused  to  the  Jiuiin  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  }?;>04.'10,  including  the  exi>eii8es  ot 
location,  field  work  of  destruction,  final  inspection,  and  superintendence. 

l.'i.    AVKKC'K    or    SCIIOONKR   FUANKLIX. 

The  schooner  FraM'ui  was  reported  on  January  20,  1894,  as  then 
lying  in  a  wrecked  condition  on  iJearses  Shoal,  southeast  by  east  from 
Monomoy  Light,  scmthern  Cape  Cod,  Massachusetts,  and  as  being  a 
dangerous  obstruction  to  navigation. 
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Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  January  24,  and 
of  the  Cliief  of  Engineers  of  the  same  date,  the  work  of  the  destruc- 
tion and  removal  of  this  wreck  was  ordered,  and  $1,700  was  allotted  for 
this  purpose;  work  to  be  done  by  hired  labor  and  the  use  of  the  Gov- 
ernment i)lant. 

According  to  the  best  available  information,  the  schooner  Franllhiy  a 
wooden  vessel  with  1  deck  and  2  masts,  of  205  tons  gross,  and  280  tons 
net  tonnage,  loaded  with  paving  stone,  bound  from  Sullivan,  Me.,  to 
New  York  City,  was  sunk  on  November  2G,  1803,  in  11  to  13  feet  of 
water,  on  IJearses  Shoal,  about  0.5  mile  southeast  by  east  from  Mou- 
omoy  Light  and  about  0.5  mile  north-northeast  from  Shovelful  light- 
ship. She  was  built  in  Baltimore,  Md.,  in  1807,  documented  in  Bath, 
]\Ie.,  and  was  about  112  feet  long,  30  feet  broad,  and  8  feet  deep,  and  in 
good  condition. 

Before  work  was  commenced  on  her  her  rigging  showed  above  ordi- 
nury  high  tide,  and  there  was  from  5  to  8  feet  over  her  decks.  She  lay 
in  a  very  exposed  place,  where  work  of  removal  was  possible  only  a  few 
hours  each  day,  owing  to  heavy  seas  and  swift  tidal  currents,  and 
where  she  was  a  constant  danger  to  vessels  needing  to  use  this  vicinity. 
The  removal  of  her  hull  and  all  projecting  parts  down  to  the  level  of 
the  ocean  bottom  was  deemed  necessary  to  prevent  her  from  further 
endangering  and  obstructing  navigation. 

Field  work  upon  this  wreck  was  begun  on  February  19,  1894,  and 
completed  ^Nlarch  17,  1894,  under  Mr.  Theo.  McMahan,as  diver,  over- 
seer, and  inspector,  using  a  small  hired  sailboat  with  crew.  The  actual 
underwater  work  was  done  in  seven  days;  the  other  days  being  spent 
in  preparations,  and  especially  waiting  tor  favorable  weather  and  suit- 
able tides.  The  hull  and  cargo  were  broken  up  and  scattered  by  380 
pounds  of  dynamite  in  71  charges.  The  wreckage  either  Hoated  away 
or  was  so  scattered  over  the  surrounding  ocean  bottom  that  it  is  now 
no  longer  an  obstruction  to  navigation.  Soundings  showed  a  least 
depth  of  11  feet  around  the  former  place  of  the  wreck. 

Xo  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been  greater  than 
the  VMlue  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruc- 
tion of  the  wre(!k  itself). 

The  total  cost  of  this  work  was  $082.72,  including  all  expenses  of 
location,  lield  work  of  destruction,  and  superintendence. 

14.    WRE(  K    OF    SCHOONER    LAURA   E.    MESSER. 

The  schooner  Lanra  E,  Mvsscr  was,  on  January  20,  1894,  reported  as 
then  lying  in  a  wrecked  condition  on  the  shoals  of  Pollock  Eip,  east  of 
3Iononioy  Point,  in  the  route  of  shallow-draft  ;-ailing  and  steam  vessels, 
and  as  therefore  being  a  dangerous  obstruction  to  the  free  navigation 
of  this  vicinitv. 

Under  the  jirovisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  ISSO,  and  by  direction  of  the  Secretary  of  War  of  January  24, 1894, 
and  of  the  Chief  of  Engineers  of  the  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  and  $1,200  was  allotted  for  this  purpose; 
woik  to  be  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  the  schooner  Xawra  E. 
Mc.ssrr,  bound  from  Baltimore,  Md.,  to  North  Weymouth,  Mass.,  was 
wrecked  January  11,  1891,  by  striking  the  shoals  of  Pollock  Kip,  and 
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sank  iu  about  10  to  15  feet  of  water  at  a  point  about  2.37  miles,  south- 
east ^  east,  from  the  Mononioy  (Mass.)  Life-Saving  House,  being  aboofe 
1.75  miles  from  the  nearest  uliore,  that  of  3Ionomoy  Point,  Massaehu- 
setts.  IS  lie  was  a  wooden  schooner  of  2  decks  and  3  masts,  and  of  the 
foIlowin<>:  dimensions:  Length,  137.7  feet;  breadth,  32  feet;  depth,  14.6 
feet;  and  of  42G.7  tons  gross  and  404.01:  tons  net  tonnage.  She  was 
built  in  1873  at  Belfast,  Me.,  and  was  documented  from  Rockland,  Md., 
and  was  recently  owned  by  J.  F.  Gregory.  When  first  located,  she  had 
been  stripped  of  her  sails  and  some  of  her  rigging  and  had  already  been 
partly  broken  up  by  the  heavy  seas,  and  she  lay  with  3  to  5  feet  of 
water  over  her  in  about  12  feet  of  water,  in  the  course  of  vessels  waing 
this  neighborhood.  The  reiuoval  of  her  hull  and  all  projecting  jmrli 
down  to  the  level  of  the  surrounding  ocean  bottom  was  deemed  neces- 
sary to  prevent  her  from  further  endangering  and  obstructing  ua\iga- 
tion. 

Field  work  upon  this  wreck,  much  delayed  by  bad  weather,  waB 
commenced  on  March  18  and  finished  on  April  4,  1804,  under  Mr.  Theo. 
M(;^[ahan  as  diver,  overseer,  and  inspector,  using  a  small  hired  sailboat 
with  (;rew.  The  actual  under -water  work  was  done  in  two  days.  By 
the  time  that  the  field  party  reached  this  wreck  heavy  sea  action  had 
already  l)roken  the  schooner  in  pieces  and  drifted  away  the  fragmentSi 
leaving  only  her  chains,  anchors,  and  heavy  rigging  on  the  ocean  bot- 
tom. The  dangerous  lo(!ation  and  character  of  this  wreck  made  it 
im]K)rtant  that  its  complete  removal  should  be  obtained  beyond  ques- 
tion of  doubt,  and  therefore  the  adjacent  ocean  bottom  was  carefully 
examined  by  the  aid  of  sweep  lines  and  the  diver  over  an  area  of  aboot 
750  yards  scjuare.  Nothing  large  was  found  remaining.  Anchor  flukes 
and  other  snmil  projections  above  the  general  bottom  were  removed  so 
as  to  leave  at  least  12  feet  of  water  all  over  a  smooth  sand  bottom  su^ 
face.    This  wreck  is  therefore  no  longer  any  obstruction  to  navigation. 

No  i)r()i)erty  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  hivve  been  greater  than 
tlie  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $443.15,  including]  the  expenses  of 
location,  field  work,  final  inspection,  <and  superintendence. 

15.   WRECK   OF   SCHOONKR   ASA   H.   PEBVEBE.  >. 

The  schooner  Asa  11,  Vcrvcre  was,  on  March  20, 1894,  reported  as  then 
lying  in  a  wrecked  condition  off  Monomoy  Beach,  Massachusetts,  and 
as  tlicrcforc  being  a  dangerous  obstruction  to  the  flreo  navigation  of 
this  harbor. 

rn(b»r  th(»  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
1  L  isso,  ami  by  direction  of  the  Secretary  of  War  of  March  22, 189^ 
and  of  the  (3hief  of  Engineers  of  the  same  date,  the  work  of  the  removal 
of  this  wreck  was  ordered,  and  8350  was  allotted  for  this  purpose; 
work  to  1)0  done  by  hired  labor  and  the  use  of  the  Government  plant. 

According  to  the  best  available  information,  the  schooner  Aw,  M.  Per- 
rrrr,  bound  from  Swan's  Island,  Maine,  to  New  York  City,  was  wrecked 
aiul  sunk  several  years  ago.  Later  the  sand  washed  off  fit>m  and 
around  her  so  as  to  change  her  former  condition,  and  left  her  lying  in 
about  ()  feet  of  water,  about  2.0  miles  south-southwest  of  the  Chatham 
Lights,  and  2.25  miles  northeast  half  east  from  Monomoy  Life-Saviug 
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Station,  and  about  200  yards  from  the  shore  of  Monomoy  Beach,  Massa- 
chusetts. She  was  a  small  1-decked,  2-masted,  woodeu  schooner,  and 
when  sunk  was  loaded  with  stone.  Her  dimensions  were  approximately 
as  follows:  Length,  86.5  feet;  breadth,  23.5  feet|  depth,  8  feet;  gross 
tonnage,  98  tons,  ohe  was  built  in  Essex,  Mass.,  m  1870,  and  was  docu- 
ment^ from  Wellfleet,  Mass.  Before  work  was  conunenced  uxK>n  her, 
parts  of  her  hull  showed  above  very  low  water.  She  lay  in  about  6  to 
8  feet  of  water,  in  the  way  of  small  light-draft  vessels  making  use  of 
this  neighborhood,  had  actually  been  struck  by  one  of  the  small  light- 
draft  fishing  boats  of  the  vicinity,  and  was  also  a  constant  element  of 
danger  to  the  boats  of  the  Life-Saviug  Station,  especially  in  foggy  or 
bad  weather  and  at  night.  She  had  been  considerably  broken  up  by 
the  sea,  but  the  greater  part  of  her  hull  still  remained.  The  removal 
of  her  hull  and  all  projecting  parts  down  to  the  level  of  the  ocean  bot- 
tom was  deemed  necessary  to  prevent  her  from  further  endangering 
and  obstructing  navigation. 

Field  work  upon  this  wreck  was  commenced  on  March  28, 1894,  and 
finished  on  the  same  day,  under  Mr.  Theo.McMahan,  as  diver,  overseer, 
and  inspector,  using  a  small  hired  sailboat  with  crew.  Twenty-five 
charges  of  dynamite,  amounting  in  all  to  75  x>ounds,  were  .placed  in  dif- 
ferent parts  of  the  wreck  by  t-he  diver  and  electrically  exploded,  com- 
pletely breaking  up  the  wreck  and  scattering  the  fragments  over  the 
surrounding  ocean  bottom,  so  that  nothing  was  left  projecting  above 
the  bottom  to  obstruct  navigation  in  any  way.  JPhis  wreck  is  there- 
fore no  longer  any  obstruction  to  navigation. 

No  property  of  any  value  was  recovered,  nor  was  any  attempt  made 
to  save  any,  since  the  cost  of  such  work  would  have  been-  greater  than 
the  value  of  the  material  saved  (either  through  the  direct  expense  of 
such  work  or  the  delay  thereby  caused  to  the  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  this  work  was  $82.13,  including  the  expenses  of  loca- 
tion, field  work  of  destruction,  final  insi>ection,  and  superintendence. 

IC.   WRECK   NEAR  BROWNS  LEDGE,  MASSACHUSETTS. 

Between  November,  1893,  and  May,  1894,  various  reports  continued 
to  be  heard  as  to  an  unknown  wreck  whose  mast  or  spar  projected  from 
3  to  8  feet  above  the  water,  at  a  point  somewhere  within  an  area  of 
about  a  mile  diameter  and  about  2.5  to  3.5  miles  north  of  Browns  Ledge, 
western  entrance  to  Vineyard  Sound,  Massachusetts,  where  the  water 
is  reported  to  be  about  12  to  16  fathoms  deep.  Any  wreck  of  this  nature 
in  this  locality  being  evidently  a  danger  to  navigation,  her  continued 
existence  was  duly  reported  to  the  Department,  and  by  direction  of  the 
Secretary  of  War  of  May  12, 1894,  and  of  the  Chief  of  Engineers  of 
same  date,  the  destruction  of  her  masts  and  rigging  to  30  feet  depth 
below  the  water  surface  was  ordered;  work  to  be  done  by  hired  labor 
and  the  use  of  the  (government  plant. 

However,  before  the  engineer  force  and  plant  could  be  spared  from 
other  work  and  sent  to  this  locality,  further  report  was  received  from 
the  Navy  Department  that  its  dynamite  cruiser  Vesuvius  had  found 
this  wreck  and  destroyed  its  masts  and  rigging  to  about  60  feet  depth, 
leaving  nothing  further  to  be  done. 

The  work  of  the  engineer  oflice  was  therefore  limited  to  corre8iK)nd- 
ence  and  other  oflice  work  to  the  extent  of  only  $8.34. 
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17.   WRECK   OF  SCHOONER   L.  F.  HOPKINS. 

This  Avr(»ck  was  ro]>ortc(l  in  May  as  sunk  aci*oss  the  main  channel  of 
the  Pawtucket  Eivor,  near  its  head.  Eeports  were  submitted  thereon 
on  ]\ray  2G.  By  direction  of  the  Secretary  of  War  of  May  29,  allotment 
was  made  and  lier  removal  ordered,  work  to  be  commenced  on  July  16. 
A  biU  was  secured  from  the  Iihode  Island  lej?islature  by  which  this 
(and  all  futuni  similar  wrecks,  in  cases  of  emergency)  may  be  removed 
at  once  under  tlie  direction  of  the  State  harbor  commission,  and  at  the 
expense  of  the  parties  at  fault,  or  by  the  State.  Preparations  were 
made  for  further  work. 

18.   WRECK   NEAR   PARKER'S   RIVER. 

This  wreck  was  reported  to  this  office  during  the  month  of  June  as 
having  been  run  into  by  private  boat  owners,  with  serious  results  to 
their  boats.  The  existence  and  extent  of  this  wreck  were  inquired 
into.     Prei)arations  were  made  for  further  work. 


APPENDIX  D. 


IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, OF  RIVERS  AND  HARBORS  ON  L(5NG  ISLAND  SOUND,  CON- 
NECTICUT AND  NEW  YORK,  AND  ON  SOUTHERN  SHORE  OF  LONG 
ISLAND,  NEW  YORK. 


REPORT  OF  LIEUT.  COL.  HENRY  M,  JiOBERT,  CORPS  OF  EXGIXEERS, 
OFFICER  jy  CHARGE,  FOR  THE  FISCAL  YEAR  EXDING  JUXE  30,  1894, 
JVITII  OTHER  DOCUMEXTS  RELATIXG  TO  THE  WORKS, 


IMPUOVKMEXTS. 


1.  Mystic  River,  Connocticnt. 

2.  TliJimes  River,  inclu(liii<i;  Shaws  Cove, 

New  Lou<lon  Harbor,  Couuecticut. 

3.  Conncctii'ut  River,  Massachusetts  aud 

Connecticut. 

4.  Harbor  of  rofuf^e,  Duck  Island  Har- 

bor, Connecticut. 

5.  *Clinton  Harbor,  Connecticut. 

6.  New  Haven  Harbor,  Connecticut. 

7.  Hreak waters  at  New  Haven,  Connect- 

icut. 

8.  Milford  Harbor,  Connecti«'ut. 

y.  Housatonic  River,  Connecticut. 

10.  Hri(l<ijep()rt  Harbor,  Connecticut. 

11.  lilack  Rock  Harbor,  Connecticut. 

12.  Sau^atuck  River,  Connecticut. 

13.  Wilsons  Point  Harbor,  Connecticut. 


14.  Five  Mile  River'Harbor,  Connecticut. 

15.  Stamford  Harbor,  Connecticut. 

16.  Harbor  at  Cos  Cob  aud  Mianus  River, 

Connecticut. 

17.  Port  Chester  Harbor.  New  York. 

18.  Larchmont  Harbor,  New  York. 

19.  East  Chester  Creek,  New  York. 

20.  Green  port  Harbor,  New  York. 

21.  Port  Jelferson  Harbor,  New  York. 

22.  Huntlugton  Harbor,  New  York, 

23.  Glen  Cove  Harbor,  New  York. 

24.  Flushing  Bay,  New  York. 

25.  Patchogue  River,  New  York. 

26.  Browns  Creek,  Sayville,  N.  Y. 

27.  Removing    sunken   vessels  or    craft 

obstructing  or  endangering  navi- 
gation. 


HAUnOU   LINKS. 


28.  Greenport  Harbor,  New  York. 


',  29.  Patchogue  River,  New  York. 


Engineer  Office,  U.  S.  Army, 

Keic  York,  X.  Y.,  July  ,9,  1894. 

General:  1  Imvo  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending*  June  30,  1894. 

^'ery  respectfully,  your  obedient  servant, 

IlENRY^  M.  Egbert, 
Lieut,  Col,,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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D  I. 

IMPROVEMENT  OF  MYSTIC  RIVER,  CONNECTICUT. 

^Mystic  lii  ver  is  a  iiaiTow  tidal  stream  in  tlie  eastern partof  the  State  of 
Coiiiioctieut,  about  7  miles  west  from  the  boumlary  of  the  State  of  Rhode 
Jslaiid.  Tlie  iiavi^rable  part  of  the  river  extends  in  a  general  north- 
northeasterly  direction  for  nearly  4  miles  from  Fishers  Island  Soond, 
pjist  the  viila<^es  of  Xoank,  West  Mystic,  and  Mystic,  above  which 
l)Iaees  it  receives  the  discharge  of  several  small  fresh-water  streams. 
The  villa«je  of  Mystic  lies  on  both  the  cast  and  west  banks  of  the  river, 
about  ti  miles  above  Fishers  Island  Sound;  at  this  point  the  river  is 
crossed  by  a  highway  bridge  with  a  draw.  Nearly  a  half  mile  farther 
down  is  the  drawbridge  of  the  New  York,  Providence  and  Boston  ^ul- 
road,  and  abcmt  1^  miles  still  farther  the  village  of  Noank  lies  upon  the 
w(»st  bank.  West  ]Mystic  is  a  small  settlement  and  railroad  station  a 
short  distance  back  from  the  west  bank  of  the  river  and  between  Mystic 
an<l  Noank.  The  i)oi)ulation  of  Mystic  and  West  Mystic  together  is 
about  4,000;  that  of  Noank  about  2,000. 

Directly  opposite  the  mouth  of  the  river  lie  Mystic  or  Ram  Island 
and  Ivam  Tsland  Shoal,  which  cause  the  channel  to  divide  and  branch 
otf  sharply  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  sufficient  width,  but  crooked;  it  is  the 
one  used  by  large  vessels.  The  southwest  channel  opens  out  into  a 
broad  tlat,  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  about  a  Iialf  mile  below  the  highway 
bridge  had  a  natural  low-water  depth  of  15  feet  or  more;  its  width, 
from  80  to  3(K)  feet,  was  suilicient,  but  there  were  several  bends  in  its 
course,  which  made  it  somewhat  difficult  of  navigation.  The  mean  rise 
of  tide  in  Mystic  Iviver  is  about  2J  feet. 

PROJECT   OF   IMPKOVEMENT. 

Under  act  of  Congress  of  August  11, 1888,  a  preliminary  examination 
of  Mystic;  River  was  niiule.  In  the  report  on  this  exammation.  dated 
October  20,  1888,  and  printed  in  the  Annual  Beport  of  the  Chief  of 
l^]ngineers  for  1880,  Part  I,  page  74G,  a  project  for  improvement  was  sub- 
mitted, which  consist<id  in  dredging  to  make  the  channel  15  feet  deep 
at  mean  low  water  and  100  feet  wide  and  to  reduce  five  bends  in  the 
channel.  The  estimate  of  cost,  based  upon  the  U.  S,  Coast  Sur\"ey 
chart  of  18S2,  was  as  follows: 

IfiO.OOO  cubic  yards,  at  16  cents f25,S0O 

Supervision  and  contin«;encieH,  say 4,400 

Total 90,000 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  November  1,  1890,  after  the  first  appropriation  for 
improving  the  river  had  been  made.  Up  to  July  1, 1893,  98,034  cubic 
yards  of  sand  and  mud  had  been  dredged,  and  the  channel  had  been 
(completed  ns  designed  from  the  highway  bridge  at  Mystic  down  to  and 
including  the  lirst  bend,  being  15  feet  deep  at  mean  low  water  and  100 
feet  wide,  with  greater  width  at  the  bend.  At  the  second  bend  work 
was  ])art1y  completed,  and  the  channel  was  100  feet  wide;  at  tiiie  third 
and  fourth  bends,  opposite  8ix])enny  Island,  no  work  had  been  donSb 
At  the  fifth,  or  lowest,  bend  the  channel  had  been  widened  from  25  to 
7i)  feet;  it  was  intended  to  widen  it  further,  but  ledge  rook  was 
encountered. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894.      , 

At  the  beginning  of  tlie  year  work  nnder  an  open-market  agreement, 
authorized  by  the  Chief  of  Engineers  December  2, 1892,  had  been  bus* 
X>ended.  It  was  intended  to  resume  work  early  in  August,  1893,  but 
on  account  of  pressing  urgency  for  completion  of  other  work  by  tbe 
same  contractors  the  dredging  in  Mystic  Biver  was  further  deferred, 
and  was  resumed  April  4, 1894,  and  completed  May  1, 1894.  The  total 
amount  removed  during  the  fiscal  year  was  20,000  cubic  yards  of  mud; 
938  cubic  yards  were  dredged  to  remove  a  spiall  shoal  just  above  the 
first  or  uppermost  of  the  five  bends;  10,351  cubic  yards  were  dredged 
to  complete  the  widening  of  the  second  bend,  making  it  300  feet  wide; 
8^711  cubic  yards  were  dredged  from  the  upper  part  of  the  bend  oppo- 
site Noank.    The  depth  made  was  15  feet  at  mean  low  water. 

An  examination  of  the  dredged  areas  below  the  railroad  bridge  and 
of  the  rock  at  the  lowest  bend  was  made,  but  the  results  are  not  yet 
platted. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  is  completed  as  designed  firom  the  highway  bridge  at 
Mystic  down  to  and  including  the  second  bend,  being  15  feet  deep  at 
mean  low  water  and  100  to  300  feet  wide  or  more  at  the  bends.  At  the 
third  and  fourth  bends,  opposite  Sixpenny  Island,  no  work  has  yet  been 
done;  at  and  above  the  fifth  or  lowest  bend  the  channel  has  been  wid- 
ened from  2ij  to  75  feet. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  widening  and  reducing  the 
bends  in  the  channel  and  to  maintaining  the  depths  sdready  made. 

The  average  annual  cost  of  maintenance  of  channels  in  Mystic  Biver 
is  estimated  at  $2,000. 

Appropriations  for  the  improvement  of  Mystic  Biver,  Connecticut, 
have  been  made  as  follows  : 


Api»licatioB. 


Dredging  above  and  junt  bi'low  railroad  bridge  and  at  the  moath  of  the  river. 
Dredging  below  railroad  bridge 


Total 


Sept.  19, 1880 
Jidy  18, 1892 


Amomii. 


$10,000 
10,000 


20,000 


Mystic  River  is  in  the  Now  London  collection  district,  of  vrhicli  New  London  is 
theport  of  entry. 

Tbe  nearest  work  of  defense  is  Fort  Griswold,  New  London  Harbor,  about  6  miles 
west.  There  is  a  light-house  on  Morgan  Point,  on  the  west  side  of  tne  river,  at  its 
mouth. 

Money  statement, 

July  1, 1893,  balauco  unexpended ^ $3,649.08 

June  30,  1894,  amount  expended  during  fiscal  year 9,378.64 

July  1, 1894,  balance  unexpended 270.39 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expendea  in  fiscalyear  ending  Jane  30, 1896  10, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  riyer  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  Y15AR  1893. 

Commercial  statistics  have  been  asked  for,  bat  np  to  date  of  this  report  have  noi 
been  received. 
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D  2. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICrX. 

This  river  is  ioriiKHl  by  the  conriuence  of  tlic  Yantic  and  Slietacket 
riv<r.s  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Lon^j:  Island  Sound.  For  11  miles  above  its  mouth  tbenatuml 
channel  is  from  VA  to  HO  feet  deep,  averaging  over  30  feet  for  the  lirst4 
ujiles.  For  *A  miles  below  Xorwieii  the  available  depth  iu  1829  was  but 
(J  ieet  at  nu»an  low  water  where  now  there  is  11  feet.  Histories  of  the 
ini])rovements  of  this  river  near  Norwicli,  <'onn.,  may  be  found  iu 
the  Annual  Keport  of  the  Chief  of  Engineers  for  1873,  p.  981.  and  in 
that  for  1870,  parti,  p.  331. 

Shaws  Cove,  New  London  Harbor,  is  a  cove  on  the  west  side  of 
Thames  l^iver,  about  1*  miles  above  its  mouth,  and  constitutes  the 
southern  water  front  of  the  business  portion  of  the  city  of  New  London. 
It  is  se])arated  from  the  river  by  the  embankment  and  trestle  of  the 
Shore  Line  Division  of  the  New  York,  New  Haven  and  Hartford  Kail- 
road,  having  a  draw  of  55  feet  width.  The  natural  depth  in  Shaws 
Cove  was  fiom  2i  to  s  feet  at  mean  low  water  iu  a  narrow  and  crooked 
channel  bordered  by  ilats. 

The  juean  rise  of  tide  in  the  Thames  Kiver  near  Norwich  is  about  3.1 
feet;  at  New  London  it  is  2.5  feet. 

PUO.JKCTS   rOR    niPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  and 
corporations  to  deepen  the  channel  of  this  river  near  Norwich;  the 
iirst  ones  were  by  excavation  only,  but  subsequently  stone  piers  were 
constructed  ])eri)en(licular  to  the  channel  at  shoal  spots. 

Uy  act  of  IMarch  2,  1820,  Ccmgress  appropriated  $150  "for  making  a 
survey  of  the  river  Thames,  with  a  view  to  inii)rove  the  navigation  of 
the  same,  and  the  cost  of  such  improven!ent.-' 

The  suivey  was  made  in  1829  by  Capt.  llartman  Bacho,  Corps  of 
Engineers.  At  that  time  there  were  four  old  piers  standing.  In  his 
repiu't  upon  the  survey,  dated  February  20,1830,  and  printed  in  Houde 
of  Iiei)resentatives  War  Department  Doe.  No.  125,  Twenty-first  Con- 
gicss.  Iirst  session.  Captain  Bache  submitted  a  project  for  making  a 
channel  (JO  feet  wide,  to  be  either  12  or  11  feet  deep  at  high  water  (9 or 
11  feet  at  low  water),  by  excavation,  by  rebuilding  one  of  the  existing 
piers,  by  adding  wings  to  the  other  three,  extending  ujj  and  down 
stream,  and  <'()nverting  them  into  f  walls,  and  by  building  ten  new 
pieis,  ext<'ndinrt  down  stream  in  curves.  The  piers  were  to  be  bailt  of 
iil)r;ii),  .">  feet  wide  on  top,  with  side  sloi)es  of  45°;  they  were  to  be 
built  to  heights  ol"  from  l.J  to  3i  feet  above  highest  tide,  those  farthest 
uj)  the  stream  being  the  highest.  The  i)iers  were  estimated  to  require 
4;*),  i:U)  cuhic  yards  of  ripiap,  and  the  excavation  was  placed  at  27,885 
cubic  yards  for  the  12foot  channel  or  00,251  cubic  yards  for  the  14-foot 
channel.     The  cost  of  the  whole  work  was  estimated  at  $72,660. 

The  jjroject  was  ado])ted,and  under  appropriations  of  1836, 1837, and 
LSMS.  810,000  in  all,  (he  i>icrs  were  built  nearly  as  designed,  with  the 
excc])tion  of  two  of  the  new  ])iers  and  one  wing  wall,  which  were  not 
construct(  d ;  considerable  dredging  was  done,  but  no  complete  records 
of  amount  appear  to  have  been  kei)r. 

Work  was  sto|>ped  in  I'^.'JOby  exhaustion  of  appropriations. 

In  ISOO  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  iu  the  river  Thames,  was  referred  to  Ao 
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Chief  of  Engineers,  and  returned  by  him  to  the  Secretary  of  War  with 
a  report  describing  the  work  done  upon  the  river,  recommending  no 
further  work  upon  the  piers  until-their  efficiency  could  be  investigated 
satisfactorily,  and  stating: 

Id  conclusion,  it  is  considered  that,  should  the  sum  of  $8,000  be  apppropriated  for 
the  improvement  of  this  river,  to  be  applied  during  the  next  fiscal  year,  all  irill  be 
accomplished  that  can  be  justiiiablr  undertaken  until  a  commission  decides  upon 
other  efficacious  methods  or  systems  of  improvement. 

June  23, 1866,  an  appropriation  of  $10,000  was  made  for  improving 
the  river,  under  which  a  survey  was  made,  and  a  project  for  dredging 
to  obtain  11  feet  at  low  water  (14  feet  at  high  water)  was  adopted. 

Under  this  and  succeeding  appropriations  up  to  1878  this  channel 
was  dredged,  and,  as  far  as  i^ossible,  maintained  with  a  width  of  100 
feet.  March  3,  1879,  $12,000  was  appropriated  "  for  the  improvement 
of  Thames  River  to  secure  a  14-foot  channel,"  and  in  accordance  there- 
with the  project  was  modified  to  provide  for  a  channel  of  that  depth  at\ 
low  water. 

In  1882,  upon  the  recommendation  of  Maj.  Barlow,  approved  by  the 
Board  of  Engineers,  the  project  was  further  modified  by  providing  for . 
the  construction  of  five  dikes  or  training  walls  along  the  outer  aides 
of  the  channel  curves,  with  the  addition  of  low  walls  on  the  inner  side, 
should  they  be  found  necessary,  the  width  of  the  water  way  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Thamesville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training  walls  was  to  utilize  the  action  of  the  tide 
to  keep  the  channel  open.  They  were  to  be  built  up  to  high-water  level, 
and  to  have  an  aggregate  length  of  13,800  feet.  In  the  same  year  the 
projected  width  of  the  channel  was  increased  to  200  feet.  The  improve- 
ment was  designed  to  extend  over  the  first  3J  miles  below  Norwich,  and 
the  estimated  cost  was — 

For  the  five  dikes  or  training  walla $82, 800 

For  dredging  200  feot  wide  and  14  feet  deep 125,280 

Total 208,080 

Under  several  appropriations  up  to  1888  work  was  carried  on  under 
this  project  without  modification. 

In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Charles  Russell, 
M.  C,  to  the  Secretary  of  War,  asking  the  "  approximate  coat  of  com- 
pleting the  lO-foot  deep  channel  to  Allyn  Point,  and  the  14-foot  deep 
channel  to  Norwich,"  estimates  for  the  same  were  submitted  as  follows: 

For  securing,  by  dredging,  a  16-foot  channel  up  to  Allyn  Point $24, 000 

For  securing,  by  dredging,  a  14-foot  channel  nrom  Allyn  Point  to  the  end  of 
the  existing  improvonient 16, 200 

By  act  of  Congress  of  August  11, 1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvement  of  Thames  River,  with  a 
clause  authorizing  its  expenditure  ''at  any  point  between  Norwich  and 
New  London."  The  project  was  therefore  extended  to  include  the 
above-described  work  and  the  estimate  for  completion  was  increased 
accordingly  by  840,000,  making  it  $95,600  in  1889. 

By  act  of  Congress  approved  September  19, 1890,  an  examination  of 
Shaws  Cove,  New  London  Harbor,  was  ordered,  which  was  made  in  the 
same  year,  and  the  report  upon  which,  dated  December  4, 1890,  was 
printed  in  House  Ex.  Doc.  No.  73,  Fifty-first  Congress,  second  session, 
and  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  p. 
833  €t  seq. 
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This  report  stated  the  desired  iniprovemeut^ which  consisted  in  mak- 
ing a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water, 
extending  from  the  drawbridge  along*the  north  and  west  sides  of  the 
cove  a  total  length  of  about  2,000  feet,  and  an  anchorage  basin  in  the 
bend  of  the  channel  of  the  same  depth  and  about  400  by  800  feet. 

The  estimated  cost  was: 

Dre<l^in<jf  tlic  chaDiiel,  90.000  cnhic  yards,  at  18  cents $10,900 

Dre(l(::in«>:  the  ajiclioragc  basin ,  140,000  cubic  yards,  at  IS  cents 25,200 

Contingencies,  etc 6,000 

Total 48,000 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$30,000  for  improvement  of  Thames  lliyer,  Conuecticnt,  with  proviso 
that  $10,000  of  this  sum  might,  in  the  discretion  of  the  Secretary  of 
War,  be  applied  to  improving  that  part  of  ifew  London  Harbor  known 
as  Shaws  Cove,  The  expenditure  of  810,000  for  this  work  was  approved 
by  the  Secretary  of  War  July  23,  1892,  in  order  to  carry  out  part  ol 
the  above  plan'  of  improvement.  The  establishment  of  harbor  lines 
in  Shaws  Cove  by  the  Secretary  of  War,  January  26,  1893,  necessi- 
tated a  change  in  the  <limensions  of  the  anchorage  basin,  witiioat, 
however,  any  material  change  in  its  available  area  (7^  a<9*es)  or  in  its 
estimated  cost. 

The  existing  project  for  this  imi)rovement  is  therefore  the  prcgect  of 
1882  with  two  extensions,  and  it  now  consists  in  making  and  maintaio- 
ing  by  dredging  and  a  system  of  training  walls  a  channel  200  feet  wide 
from  New  London  to  >Torwich,  having  10  feet  depth  at  mean  low  water 
up  to  Allyn  Point  (about  5  miles  below  Norwich),  and  14  feet  depth 
from  Allyu  Point  to  Norwich,  together  with  dredging  to  make  and 
maintain  a  channel  in  Shaws  Cove,  New  London,  IW  feet  wide  and  12 
feet  deep,  and  an  anchorage  basin  near  the  bend  of  the  channel  of  the 
same  depth  and  of  about  7^  acres  area.  The  estimate  for  completion« 
$208,080,  in  1882,  is  to  be  increased  by  the  estimates  for  the  added 
work,  }?88,000,  and  to  be  reduced  by  tlie  $20,000  available  in  1882,  and 
81S2,500  since  appropriated,  making  the  present  estimate  for  comple- 
tion 893,000. 

From  tlie  beginning  of  work  under  this  project  to  July  1,  1883, 
42<>,8r>8  cubic  yards  of  sand,  etc.,  had  been  dredged  firom  the  channels 
above  Allyn  I*oint,  84,890  cubic  yards  of  sand  and  mud  from  the  16-foot 
channels  at  and  beh)w  Allyn  Point,  and  52,120  cubic  ysurds  of  sand  and 
mud  fnmi  Shaws  Cove.  The  three  dikes  farthest  down  stream  had 
been  built,  and  a  fourth  one  to  about  three-<[uarters  its  coutemphted 
length.  The  river  channel  had  been  made  the  full  depth  and  width  up 
to  Allyn  Point.  Above  Allyn  Point  the  14- foot  channel  had  been 
extiMulod  nearly  half  way  to  Norwich,  the  available  depths  in  the 
upp<M-  i)art  of  tiie  river  being  from  11  to  12  feet.  In  Shaws  Cove  the 
channel  along  the  north  and  west  sides  of  the  cove  had  been  made  00 
feet  wide,  and  the  bend  was  dredged  to  120  feet  additional  width  as 
part  of  the  projected  anchorage  ground,  all  with  depth  of  12  feet  at 
mean  low  water. 

OPERATIONS  DURING  THE   FISCAL   YEAR   ENDIXTG  JUNE  30,  1804. 

At  the  beginning  of  the  year  dredging  in  the  river  near  UTorwich  was 
in  progress  under  a  contract  with  the  Hartford  Dredging  Company,  for 
removing  about  75,000  cubic  yards  of  material,  at  24J  cents  i)er  cabie 
yai'd.    This  work  was  continued  until  the  contract  was  eompleted| 
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August  IG,  1893.  The  amount  dredged  during  the  fiscal  year  was 
37,715  cubic  yards.  The  channel  of  14  feet  depth  was  extended 
upstream  to  the  "  sand  pier "  (about  1 J  miles  below  Norwich)  with 
width  of  100  feet  and  over,  and  shoals  were  removed  to  make  the 
channel  from  the  "  sand  pier  ■ '  to  Ii^orwich  12  feet  deep  and  fully  100 
feet  wide. 

Tlie  total  amount  dredged  under  the  contract  was  75,015  cubic  yards. 

No  work  was  done  in  Shaws  Cove,  the  funds  for  that  work  having 
been  expended.  'A  wharf  on  the  north  side  of  the  cove  was  built  out 
beyond  the  harbor  lines.  The  matter  was  placed  in  the  hands  of  the 
Department  of  Justice,  the  owner  of  the  wharf  having  refused  to  remove 
it,  and  he  was  compelled  to  take  up  that  part  of  the  wharf  which  was 
beyond  the  established  harbor  lines. 

PRESENT   CONDITION   OF  IMPROVEiMENT. 

Of  the  five  dikes  or  training  walls  provided  for  in  the  project  the  four 
farthest  downstream  have  been  built  at  cost  as  follows: 


Moho^an,  3J  miles  below  Norwich 

Trading  Covo,  2*  miloH  below  Norwicli 

Lone  Kock.  2  miles  below  Norwich 

BoUuig  MiU,  li  miles  below  Norwich  . 


Ciprap, ex- 
clusive 
of  repairs. 


Tona. 

n      1 

17,207  ; 
11,945  > 
18,521  : 


Cost,  ex- 
clusive of 
super- 
vision. 


$23, 686. 00 
21,113.05 
12. 781. 15 
18, 772. 58 


*  Pile  dike. 

The  Kolling  Mill  Dike,  originally  designed  to  be  4,350  feet  long,  is 
now  .S,()9,*i  feet  long,  with  a  gap  of  390  feet  at  the  "sand  pier,''  and 
exteiiUs  northward  nearly  to  the  Lower  Eolliug  Mill  embankment. 

The  ])roJect  contemplated  extending  it  about  600  feet  north  of  the 
embankment,  but  since  its  adoption  the  Lower  Rolling  Mill  Company 
has  dredged  a  channel  toward  shore  on  the  north  side  of  their  embank- 
ment, wliich  is  now  used  as  a  landing.  It  would  be  necessary  to  leave 
an  opening  for  this  channel,  and  probably  it  will  be  found  expedient 
not  to  extend  the  dike  above  the  embankment. 

The  upper  dike,  one-half  mile  below  Norwich,  has  not  been  begun. 

The  low- water  depth  in  the  channel  from  New  London  to  Allyn 
Point  is  not  less  than  10  feet,  with  width  of  200  feet  or  over;  from 
Allyn  Point  to  the  upper  end  of  Walden  Island  Eeach  the  depth  is 
practically  14  fc^et  and  the  width  not  less  than  175  feet;  above  the  lat- 
ter point,  the  U-foot  depth  with  100  feet  width  extends  to  the  "Sand 
Pier,'-  about  l.l  miles  below  Norwich.  For  the  upper  1^  miles  of  the 
river  the  available  depth  is  V2  feet  at  mean  low  water. 

The  channel  in  Shaws  Cove  is  00  feet  wide  and  12  feet  deep  at  mean 
low  water,  with  120  feet  additional  width  at  the  bend  of  the  channel. 
No  work  was  done  there  during  the  past  tiscal  year. 

The  last  sketches  of  this  river  published  with  Annual  Reports  of  the 
Chief  of  EngiiK'ers  are: 


Shaws  Cove,  New  London,  Keport  of  1893,  p.  904. 
Thamos  Kivcr,  full  Icn.^tli,  IJeport  of  1889,  p.  GTyG. 
Thames  Kivcr  near  Norwich,  Kei>ort  of  1885,  p.  640. 
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PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  completiDg^  the  dikes  if 
necessary,  and  to  making:  and  maintaining  a  channel  200  feet  wide,  to 
be  IG  feet  deep  at  mean  low  water  up  to  Ally n  Point,  and  tlienee  to 
Xorvvich  to  be  14  feet  deep,  and  to  completing  the  channel  and  anchor- 
age basin  in  Shaws  Cove,  as  provided  in  the  approved  project. 

Appropriations  for  the  improvement  of  Thames  River  have  been 
made  as  follows:  * 


Applu'nlioii. 


Dato. 


Removal  of  obrttruct ions  i)lact*<l  during  the  war  of  1812 !  Mar.   3, 182L 

S 11  r  \  ey M  ar.    2, 1 829 

Tiers  inul  drfd«;iiij; Jnly   4. 183G 

Do Mar.   3,1837 

July  7,1838 
Jnne23, 188G 
Mar.  3, 18G7 


Do 

Dre<l|;ing  and  survey 

Drwljrinj; .* 

Do. jMar.   3,1871 

Do (June  10. 1872 

!>o I  Juno  18, 1878 

Do I  Mar.    8,1870 

I>o June  14, 1880 

Drod^in/j:  and  train  in;;  walls "  Mar.   3. 1881 

Traill injjMi: lis !  Aug.  2,1882 


Do July   5,1884 

Training  wallM  and  drod^jin'f Auj^.  5,1880 

Kcpair  of  training;  walls  ana  dredging Au;;.  11 ,  1888 

Dredging Scut.  10, 1890 

J>o ." 'July  13,1892 


Amcuut 


$150 

150 

10. 001) 

20,030 

aO.OOO 

10.  OM 

72.0  JO 

15,000 

10.000 

10.000 

13.000 

22.500 

30,000 

"35.000 

*25.000 

*32,50) 

*5O.U00 

*20,000 

*t30,r 


Total 


40«,300 


*  Appropriatt'd  for  present  projeet ;  these,  with  $20,0000  from  prcvioua  appropriations  (aoc  Annual 


"  Appropriated  lor  present  projeet;  tiiese,  witii  ^■JU,ouw  ironi  prcvioua 
Il<'])ort  for  18SL',  Part  I.  p.  1)0:1).  make  u  total  of  $202,500  for  ]»re8ent  project 
t  $10,000  of  whieh  was  aiipliedto  Shaws  Cove,  Xew  London  Uarbor. 


Tho  Tliamos  Kivor  is  in  tlio  collection  district  of  New  London.  The  no&rest  light- 
house is  at  the  month  of  the  river,  on  the  west  shore.  Fort«  Trumbull  and  Griswold 
overlook  the  month  of  the  river  from  either  shore. 

Money  statement, 

July  1.  1S93,  balance  nnexpended  $24,051.45 

Jnne  30,  18!M,  amount  expended  dnringliscal  year 21,090.41 


.Inly  1,  lSi)l,  balance  unexpended 


2, 961. 04 


Amonnt  (estimated)  required  for  completion  of  existing  project.. .;.. .     93,600.00 
Amonntthat  canbeprotitably  exi)ended  in  iiscal  year  ending  JnneSO,  1896    50, 000.00 
Snbmitted  in  compliance  with  requirements  of  sections  3  of  river  nnd 
harbor  acts  of  18()(}  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  con  tract  for  improriufi  Thames  Iiirer,  Connecticut,  in  force  during  ike  JUemi 

year  ending  June  .iO,  ISOf, 


\ain«' and  addres>«  of  con-  Date  of 

tra<-tor.  <'outraet. 


Snbjeet  of  contract. 


Prico  per  | 
cubic 
yard. 


The  llaii ford  l>red:^in;;  C'(»iii'  OctolMT  20,      l)red;:ln^  near  Nor- 
l)any,  Hartford,  <.'onn.  18J2.  wieh,  (.'onn. 


to.  241   Contraot  completed  Anc 
16.18B3;  toUldKdcS 


I 


75,015  caUo  jrnrds. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDER  YEAR  1893. 

AT   NORWICH. 
[By  coarteay  of  M.  M.  Whittemoro,  treasnrer  Norwich  and  Now  York  Transportation  Company.] 

Arrivals  and  departures  of  vessels. 


steamers 

Sailing  vessels 
Barges 


Total. 


Kind  of  vessels. 


Aggregate  tonnage  of  all  trips  not  ascertained. 


NunbOT 

ofimuid 

trips. 


1. 


S57 
471 


1.770 


Freight  received  and  shipped  by  icater. 


Total 


T6ns. 
640,900 


No  new  lines  of  transportation  have  been  established  since  July  1,  1893. 

The  year  1893  was  not  considered  a  fair  average  year^  on  account  of  the  general 
business  depression. 

The  aggregate  tonnuge  of  trips  or  estimated  value  of  shipments  can  not  be  readily 
ascertained. 

The  tonnage  of  freight  above  reported  shows  a  decrease  of  62,668  tons  since  the 
calender  year  of  1891,  the  last  year  for  which  these  statistics  were  reported. 

AT  SIIAWS   COVK,    NEW   LONDON. 
[By  conrtesy  of  John  Hopson,  jr.,  New  London,  Conn.]     , 
Arrivals  and  departures  of  vessels. 
[Draft  3  to  11  feet ;  tonnage  12  to  250  tons.] 


Kind  of  vessels. 


Stoainers 

Sailing  vessels. 
lJar;:eH 


xV^grognto  tonnage  of  all  trips  not  ascertained. 


Freight  received  by  water. 


Nnm> 
"ber. 


86 


Chief  articles. 


Lumber 


'oal 


Brick 

Mi.HCcllaueous  (uot  otherwise  included) 


Total. 


Tonnage  not  ascertained. 


Sstfanated 
value. 


$90,800 

27,R25 

1.055 

22,000 


71,880 


Xo  new  linoa  of  tran.sportation  have  been  established  since  July  1, 1893. 

*  *  ??team  vessels  and  sail  vessels  laid  up  for  the  winter  in  Shaws  Cove,  occupying  all 
the  present  docks  and  partly  filling  the  channel,  the  ouufitting  and  repairs  on  which 
vessels  it  is  estimated  lias  exceeded  $48,600. 

The  anchorage  basin  should  bo  excavated,  and  will  be  uAed  to  its  fullest  capacity. 
The  pr(^vailing  business  depression  has  aiminished  the  business  on  and  use  of 
improvements  in  Shaws  Cove  fully  one-half." 
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IMPROVEMENT   OF   C0XNECTICT:T    RIVER,    MASSACHUSETTS    AND   CON- 
NECTICUT. 

This  river  rises  in  the  northern  part  of  Xew  Hampshire,  flows  in  a 
general  southerly  eonrse  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut,  and 
empties  into  Long  Ishmd  Sound  at  Saybrook  Point,  Connecticut.  It 
is  divided  naturally  into  two  parts,  Hartford,  Conn.,  at  the  head  of 
navigation,  being  the  point  of  division,  and  appropriations  by  Congress 
have  generally  specified  in  which  part  the  money  appropriated  was  to 
be  expended. 

The  divisions  are  as  foUows: 

1,  Above  Hartford^  Conn, — Embracing  a  length  of  about  66  miles, 
from  Hartford,  Conn.,  to  Millers  Falls,  Mass. 

f}.  Below  JIariford,  Conn. — Embracing  a  length  of  about  50  miles, 
from  ITartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1SS2  an  •examination  or  survey  of  the 
Connecticut  Kiver  from  Bellows  Falls,  Yt.,  to  Pittsburg,  N.  II.,  was 
authorized,  liellows  Falls  is  about  105  miles  above  Hartford,  and 
Pittsburg  is  180  miles  above  Bellows  Falls.  A  preliminary  examina- 
tion was  made,  the  rei>ort  on  which,  printed  in  the  Annual  BeiK)rt  of 
the  Chief  of  Engineers  ibr  1884,  part  1,  p.  G59,  recommended  no8urvey 
and  proposed  no  x)lan  of  improvement. 

1.    AnoVE   IIARTFDKl),    CONN. 

^lillers  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con- 
necticut Kiver.  F^rom  this  point  down  to  Holyoke,  Mass.,  a  distance 
of  about  .'^2  miles,  the  river  is  susceptible  of  improvement,  but  it  can 
not  be  used  by  vessels  now  on  account  of  a  dam  and  falls  at  Ilolyoke, 
which  entirely  obstruct  navigation.  The  lockage  required  to  lift  boats 
from  the  lower  to  the  ui)per  levels  at  Holyoke  is  about  60  feet. 

From  Holyoke,  ^lass.,  to  Fnlield  F'alls,  Conn.,  a  distance  of  18  miles, 
theie  is  a  fair  channel,  1  to  5  feet  dee])  at  low  water,  which  could  be 
made  8  feet  deep.  Knlield  Flails  or  Uapids  cover  a  stretch  of  river 
about  5  miles  long,  having  a  fall  of  about  33  feet  at  low  water.  The 
bed  is  rocky  and  v(My  uneven,  and  the  slope  is  not  uniform,  but  con- 
sists of  a  succession  of  h>ng.  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  J'alls  to  Hartford,  a  distance  of  11  miles, 
the  river  has  a  broad,  sandy  bed,  with  a  depth  of  2  to  5  feet  at  low 
water.  Under  a  chartiu*  from  the  State  of  Connecticut,  granted  in 
May,  1Sl»4,  the  Connecticut  Kiver  Comi)any  constructed  a  caual  with 
locks  around  Knlield  Falls.  The  locks  are  80  feet  long,  18  feet  wide, 
and  4 A  feet  dee]).  The  canal  is  chiefly  used  for  water  power;  the  com< 
paiiy  colhicts  toll  from  vessels  using  it. 

Following  is  a  list  of  ijlaccs  in  this  part  of  the  river  where  work  has 
been  done  ])y  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford: 

Harbors  Lninlin^ 4 

Fanniiifrtoii  K*ivor 5 

Stron;K8  Island ^ 

Scant  ic  Kiver 7| 
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PROJECT   FOR   IMPROVEMENT. 

No  general  project  for  the  improvement  of  tliis  part  of  the  river  is  on 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
special  i)rojects  for  expenditure  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barbers  Landing  in  1873,  and  construction  of  dikes 
or  wing  dams  at  Scantic  Eiver,  Strongs  Island,  and  Farmington  River 
in  1871,  at  Farmington  River  and  Barbers  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were 
submitted  in  1878  and  modified  in  1880.  (See  Annual  Report  of  the  Chief 
of  Engineers  for  1881,  Part  I,  p.  566.)  They  proposed  a  canal  on  the 
east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to  the 
mouth  of  llockanum  River,  opposite  and  just  below  Hartford,  as  the 
best  means  of  gaining  an  available  depth  of  8  feet  from  Hartford  to 
and  around  the  falls.  The  canal  levels  were  to  be  10  feet  deep  at  low 
water  and  120  feet  wide  at  the  water  line;  the  locks  200  feet  long,  55 
feet  wide,  with  8  feet  depth  over  the  miter  sills  at  low  water.  The  cost 
of  the  work  was  estimated  at  $1,332,805.  It  was  considered  not  advis- 
able to  begin  construction  with  a  less  sum  than  $450,000. 

OPERATIONS   DURING    THE   FISCAL    YEAR   ENDr^^G   JUNE   30,  1894. 

No  work  was  done.  The  available  money  is  insufficient  to  begin  any 
general  plan  of  improvement  in  this  part  of  the  river. 

PREkSENT    condition   OF   IMPROVEMENT. 

The  wing  dams  are  all  in  fair  condition;  they  are  as  follows:  One  at 
Scantic  liiver,  one  at  Strongs  Island,  one  at  the  mouth  of  Farmington 
Kiver,  two  nearly  opposite  the  mouth  of  Farmington  River,  and  two  on 
the  east  bank,  opposite  Barbers  Landing.  The  available  channel  depth 
from  Hartford  to  Scantic  lliver  is  about  2  feet  at  ordinary  summer 
stage  of  watei  -,  this  part  of  the  river  is  navigable  for  freighting  only 
when  in  freshets.  No  work  has  been  done  above  Scantic  River;  the 
depth  from  there  to  the  foot  of  Enfield  Falls  is  greater  than  from  there 
down  to  Hartford. 

PROPOSED    OPERATIONS. 

Ko  work  in  the  river  above  Hartford  is  contemplated  during  the 
ensning  year.  Should  any  injury  to  the  wing  dams  occur  the  money 
available  will  be  snilicient  for  repairs. 

Appropriations  for  iin])roving  the  Connecticnt  River  above  Hartford 
have  been  made  as  follows  : 


Aitplication. 


Jiily  11. 1870 

I>;iTiw  at  Scaiitir  liivtr  an«l  Strongs  Island,  Fannington  Kiver,  and  Barbers  J  jr!tfli()'  1070 
Laudiii;;:  i«'i>airs  of  dams:  dredging:  at  IJarbers  Landing;  surveys r  w         3' 1873 

r  Juno  14!  1880 
Total 


Amount. 


$20,000 
20,000 
25,000 
20,000 
15,000 


100,000 
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Of  these  amounts  the  following  balance  is  as  yet  unexpended :  From 
the  .ippropriation  of  Juno  14,  1880,  for  "  improving  Connecticut  River 
between  Hartford  and  Holyoke,''  88,940.30 

Money  statement, 

July  1, 1893,  balance  niiexpcndoa $8,940.30 

July  1, 1894,  balance  uuexpcndetl 8,940.30 


o 


BELOW  HARTFORD,   CONN. 


The  Connecticut  Eiver  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  flowing  in  a  winding  course,  mostly  through  alluvial  meadows, 
which  arc  overflowed  at  high  water,  and  which  consist  of  a  light  sandy 
soil,  easily  undermined.  For  the  remaining  20  miles  to  Long  Island 
Sound,  at  Saybrook  Point,  the  course  is  straighter,  the  banks  more];)er- 
manent,  and  generally  lijirder,  A  gauge  has  been  established  at  Hart- 
ford whose  zero  is  the  lowest  stage  that  the  water  is  kuowu  to  have 
reached  irom  natural  causes;  closing  the  gates  at  the  Holyoke  Dam  in 
time  of  drought  has  caused  the  water  to  fall  lower. 

The  usual  low-water  stage  of  the  river  in  the  summer  is  about  1  foot 
on  this  gauge.  Spring  freshets  ordinarily  rise  to  20  feet;  the  highest 
recorded  stage  of  water  is  20  feet. 

The  average  tide  at  Saybrook  is  3i  feet;  at  Hartford  it  is  1  foot^ 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  the 
tide  there  is  not  i)erceptible.  The  low-water  slope  of  the  river  firom 
Hartford  to  Saybrook  averages  0.0458  foot  per  mile.  The  bed  of  the 
river  through  the  alluvial  meadows  within  10  miles  of  Hartford  is 
constantly  changing  from  the  undermining  of  the  banks.  It  is  said 
that  in  i)laees  it  has  cluinged  its  position  a  half  mile.  The  bars  in  this 
part  of  the  river,  after  being  dredged,  form  again  during  freshets  and  ice 
jams,  so  that  some  of  them  require  being  dredged  annually,  others  less 
frequently.  This  part  of  the  river  was  worked  upon  by  corporations 
and  by  juivate  parties  at  varicms  times  between  1800  and  1870.  Sev- 
eral small  stone  piers  to  deepen  the  channel  at  shoal  places  were  built 
in  this  way.  Some  of  these  are  covered  by  new  banks,  the  channel 
has  shitted  to  the  opposite  si<le  of  others,  and  others  still  have  been 
dredged  out  because  they  had  come  to  be  obstructions.  The  depth 
sought  by  these  works  was  0  feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the  river 
below  Hartford  where  work  has  been  done  by  the  United  States,  with 
their  distances  by  course  of  channel  below  the  Hartford  wagon  bridge: 


Localitv. 


Hiirtlonl  Har 

Cljiy  r.aiiks  Har 

Pratt  Frrry  or  XaiiUuc  liar 

Press  I$ai  11  Bar 

(riastonlmry  Wiv 

l)ivi«l(MHl  IJar 

Pistiil  Point  r.ar 

MouHc  Island  liar 


Miles. 


Locality. 


Hilct. 


ci 

12 
15 
20J 


'  SearH  Shoal 

Ilaildani  Island  Hot 

(^hcttter  Rock 

Devils  Rocf  Bar 

Jlrork wnv  Bar 

(Salvos  iHiand  Bar 

Suybrook  Bar  (at  mouth) 


41 


PKO.TECTS   FOR   IMPROVEMENT. 


V>y  act  of  July  4,  1S30,  Congress  api>ropriated  820,000  "  for  improT- 
iiig  the  harbor  at  Saybrook,  by  removing  the  bar  at  the  month  of  the 
(Jonnecticut  Kiver."     Under  this   appropriation  a  survey  was  made 
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by  Capt.  W.  H.  Swift,  U.  S.  Engineer  Corps.  In  his  report  on 
this  survey,  dated  January  31,  1837,  and  printed  in  House  Ex.  Doc. 
Ko.  252,  Twenty-fifth  Congress,  Capt.  Swift  submitted  a  project  for 
deepening  the  west  channel  over  Saybrook  Bar,  dredging  a  cut  500  feet 
wide  and  12  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$54,380.50.  The  estimated  cost  per  cubic  yard  for  dredging  and  dump- 
ing was  25  cents.  The  available  depth  over  the  bar  before  dredging 
was  7  feet  at  mean  low  water.  Capt.  Swift's  project  was  approved, 
and  work  was  begun  in  May,  1838,  under  a  contract  with  Kandall, 
Haskell  «S:  Holmes,  at  the  rate  of  G2i  cents  per  cubic  yard,  measured  in 
scows.  Dredging  was  continued  until  the  fall  of  1840,  when  the  appro- 
priation was  exhausted.  Twenty-six  thousand  nine  hundred  and 
eighty  four  cubic  yards  of  sand  and  stones  had  been  removed,  making 
a  channel  1,500  feet  long,  50  feet  wide,  and  from  11  to  12  feet  deep. 
This  channel  was  nearly  destroyed  by  storms  and  freshets  in  the  follow- 
ing winter  and  spring.  March  1,  1843,  $3,471.57  was  appropriated  to 
pay  a  balance  due  to  tliG  contractors. 

No  further  work  was  done  upon  the  river  until  1807. 

By  act  of  Congress  approved  March  2,  18G7,  a  survey  of  the  river 
was  ordered,  which  was  made  in  the  following  season,  and  which 
embraced  the  principal  bars  and  obstructions  between  Hartford  and 
Long  Island  Sound.  With  the  report  on  this  survey,  dated  January 
11,  18G8,  and  printed  on  p.  754  et  scq.j  of  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1808,  was  presented  a  project  for  improving  this 
part  of  the  river.  It  proposed  dredging  at  Ilartford,  Clay  Banks, 
Pratts  Ferry,  Glastonbury,  and  Pistol  Point,  to  make  channels  8  feet 
deep  at  low  water  and  100  feet  wide;  dredging  at  Saybrook  Bar  to 
nmke  a  channel  8 J  feet  deep  and  200  feet  wide;  piling  for  shore  pro- 
tection at  Ilartford  and  Wethersfield,  and  the  removal  of  Chester 
Rock,  at  a  total  estimated  cost  of  $70,000.  An  estimate  of  $10,000 
for  annual  maintenance  was  submitted.  All  the  dredging  done  up  to 
1880  was  in  accordance  with  this  project,  extended  to  make  9  to  OJfeet 
depth  instead  of  8  feet,  and  also  to  include  Press  Barn,  Dividend,  and 
Mouse  Island  bars.  The  piling  at  Hartford  was  built  in  1871,  and  the 
removal  of  Chester  Kock  was  begun  in  the  same  year,  but  abandoned 
by  the  contractor  soon  after  beginning. 

January  22,  1873,  a  project  lor  building  three  jetties  at  Saybrook 
and  for  dredging  was  approved  by  the  Secretary  of  War.  The  jetties 
were  to  bo  of  a  double  row  of  piles,  20  feet  apart,  filled  with  stone  to  a 
height  of  8  feet  above  low  water.  The  dredging  was  to  be  9  feet  deep 
and  400  feet  wi<le. 

The  estimated  cost  was: 

Dre(l<;in •; $17, 860 

Jcttirs 318,760 

TotJil ' 336,610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross- 
sections  rising  to  a  level  of  highest  water;  i.  e.,  about  5  feet  above  mean 
low  water,  this  plan  being  much  more  economical  than  the  previous 
one. 

The  jetties  were  begun  in  1875  and  two  of  tbem  were  completed  in 
1S81.  The  third  has  not  been  built  and  may  not  be  needed.  The  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and 
strengthened. 
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Tlie  river  and  harbor  acts  of  187G  and  1882  provided  that  $2,000  and 
$5,000  from  the  Coiiiiecticnt  Eiver  appropriation  should  be  applied  to 
improving  Sahnon  Kiver,  a  small  tributary  on  the  east  side  of  the  Con- 
necticut IMver,  about  32  miles  below  Hartford.  These  sums  were 
expended  in  making  a  channel  7  feet  deep  to  the  village  of  Moodos. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars.  (Sec  Annual  Keport  of  the  Chief  of  Engineers 
for  1880,  part  1,  i).  390  ct  seq.)  This  project  provided  for  riprap  wing 
dams,  mattresses,  shore  protection,  and  rectification  of  the  banks  at 
the  following  places,  viz. 


Ldculitv.  Ammnit. 


L«>cality.  i  Anionnt. 


Hartford  Bar $33,464  . 

('lav  Ujinka  liar 69, 116  ! 

Pratm  Ferrv' orXaulnu-  T.ar •  64,735  il 

Trcsa  liarn  Bar 41,140  l,  Total 330,487 


Gla«tonbnry  Bar i    $114,022 

Divideud  Bar !  7.110 


with  dred^^ing  to  make  and  maintain  a  permanent  channel.  The  proj- 
ect did  not  jnovide  for  extension  and  repair  of  the  Saybrook  jetties, 
nor  did  the  estimates  include  any  amount  for  annual  dredging  to  main- 
tain channels,  nor  for  dredgini^  between  the  jetties  at  Saybrook,  nor 
for  any  improvement  whatever  below  Middletown,  where  considerable 
dredging  lias  been  required.  All  of  these  have  consumed  a  large  part 
of  the  appropriations  made  since. 

Under  this  i)roject,  extended  to  include  other  necessary  dredging 
up  to  the  fall  of  1S87,  a  training  wall  of  riprap  3,689  feet  long  had  been 
built  at  Hartford  l>ar  (instead  of  the  proposed  wing  dam),  and  a  riprap 
wing  dam  5,300  feet  long  had  been  built  at  Glastonbury  Bar,  both  to 
a  heiglit  of  3  feet  above  low  water.  Part  of  the  Hartford  training  widl 
was  subsequently  built  to  4  feet  above  low  water;  the  west  jetty  9t 
Saybrook  had  been  extended  to  the  10-foot  curve,  the  east  jetty  to  the 
12-foot  curve,  and  a  channel  130  feet  wide  and  12  feet  deep  had  been 
dre<lged  between  them,  besides  maintaining  the  required  depths  in 
tliis  part  of  the  river  by  annual  dredging,  at  a  cost  of  from  $5,000  to 
$10,000  each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  of  permanent 
improvement  would  not  materially  reduce  the  amount  of  dredging 
annually  required,  and  that  no  efiectual  substitute  could  be  recom- 
mended wliich  would  not  be  very  expensive;  and  iii  December,  18S7,  a 
new  i)rqj(»ct  was  adopted,  under  which  future  oi>erations  were  to  be 
conlined  to  completing  the  jetties  at  tlic  mouth  of  the  river  to  a  height 
of  5  feet  above  high  water,  with  a  top  width  of  C  feet,  widening  the 
channel  betwoen  the  two  jetties  to  400  feet,  with  a  depth  of  12  feet  at 
mean  low  water,  and  annual  dredging  to  maintain  the  channel  from 
Hartford  to  Long  Ishmd  Sound,  at  an  estimated  cost  as  follows: 

Tor  complotin^jj  .jt^tties $60,000 

For  tlrtMli*ing  l>ot\v(MMi  jetties 20^000 

Total 80,000 

For  avcrMfrc  annual  maintenance  of  channel  from  Hartford  to  Long  Island 

.Sound 10,000 

The  reasons  for  this  change  of  project  are  fully  given  in  a  letter 
l)rinted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1888,  Part 
I,  })\).  r)30-5,SS. 

In  1.S80  a  modilication  of  tliis  project  was  adopted  whieh  provides 
for  raising  the  dike  at  Hartford  to  a  height  of  15  feet  above  low  water, 
at  an  e^^timated  cost  of  $50,000,  making  the  total  estimate  for  oomple- 
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tion  at  that  time  $130,000.  The  reasons  for  this  modification  are  given 
in  detail  in  letters  to  the  Chief  of  Engineers  of  October  14  and  Octo- 
ber 24,  1<S89,  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  part  1,  pp.  614,  G15. 

Since  the  nioditication  of  the  project  for  dredging,  approved  by  the 
Chief  of  Engineers  December  22,  1887,  297,313  cubic  yards  of  material 
have  been  dredged  up  to  July  1,  1893,  from  the  several  bars  of  the 
river,  all  in  pursuance  of  that  part  of  the  project*  relating  to  annual 
maintenance  of  channel  from  Hartford  to  Long  Island  Sound,  ^he 
amount  expended  on  this  work  during  this  time  was  about  $37,000. 

Up  to  July  1, 1893,  nothing  had  been  done  toward  raising  the  dike 
at  Hartford  or  toward  dredging  or  enlarging  jetties  at  Saybrook,  the 
available  funds  at  no  time  having  been  in  excess  of  what  was  required 
for  annual  maintenance  of  channels. 

Sketches  of  the  Connecticut  Eiver  from  Hartford  to  Eocky  Hill  and 
of  Saybrook  Bar  at  the  river's  mouth  were  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885. 

OPERATIONS   DURING   THE   FISCAL   YEAR   ENDING   JUNE   30,  1894. 

At  the  beginning  of  the  fiscal  year  the  work  of  maintaining  the  river 
channels  by  annual  dredging  was  in  progress  under  an  open-market 
transaction  with  C.  C.  Goodrich,  at  the  rate  of  12  cents  per  cubic  yard, 
approved  by  the  Chief  of  Engineers,  July  18, 1892.  Work  was  con- 
tinued until  September  15, 1893,  when  it  was  suspended  for  the  winter; 
dredging  was  resumed  May  17, 1891,  after  the  spring  freshets  had  sub- 
sided, and  is  still  in  i^rogress.  The  total  amount  dredged  during  the 
fiscal  year  ending  June  30,  1894,  is  68,147  cubic  yards,  divided  among 
the  several  bars  as  follows : 


Localitv. 


July  1-8. 1893  . . 
JulV  10-12, 1893 
J  111  J'  13-20, 1893 


I'ress  Barn  Bur 

Hartfonl  Bar 

Clav  Banks  Bar 

Hartford  Bar '  July  21-25, 1893 

GlaHtoiilmrv  Bar ;  July  26-Auff.  1, 1893 

Prtas  Bjtru' liar Aug.  2-5, 1893 

Pistol  Point  Bar 1  Aug.  7-11, 1893 


Dividend  Bar 
(flaatonhurv  Bar.. 

Dividend  Bar 

MouKO  Island  Bar 

Cal vc-9  Inland  Bar '  Sepi.  12-ltf,'l893 

< ;ia.stonburv  liar '  Mrv  17-25, 1894 

(lav  Banks  Bar i  May  26-29, 1894 


Aug.  11-12, 1893 

Aug.  12-15, 1893 

Aug.  16-22, 1893 

Aug.  23-Sept.  9. 1893  . . 


Hartford  Bar 
I)ivid»«n<l  Bar 


May  31-Juno  23, 1894 
Juno  25-27, 1894. 


Glastonbury  Bar  (iu  i>n»;^'rrss) June  28-30, 1894. 


4,90L 
2,641 
6,151 
3,093 
4,275 
3,579 
3,434 

472 
1,301 
5,108 
8,442 

972 
3,990 
2,145 
13.128 
2,090 
2,326 


The  above  dredging  was  done  to  a  depth  of  9  feet  at  extreme  low 
water  (about  i)^  feet  below  mean  low  water)  and  the  channels  were 
generally  made  ."iO  to  75  feet  wide,  only  sufficient  for  the  immediate 

needs  of  iia\iiiati()n. 


IMJESENT    CONDITION   OF   IMPROVEMENT. 

The  Hartford  Dike  and  Saybrook  jetties  are  in  good  condition,  though 
not  yet  completed. 

The  freshets  of  last  spring  were  of  less  height  and  of  shorter  dura- 
tion than  usual,  and  the  several  bars  in  the  first  20  miles  below  Hart- 
ford were  found  in  l)etter  condition  than  is  generally  the  case  upon 
subsidence  of  the  freshets.    The  required  depth  has  been  made  ujk)!! 
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these  bars  as  soon  as  i>ossible  after  the  freshets,  and  dredging  is  still 
in  progress. 

PBOPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  first  to  annual  dredging  to 
maintain  a  channel  of  9  feet  deptli  at  extreme  low  water,  and,  when 
suilicient  funds  are  available,  to  completing  the  dike  at  Hartford,  enlarg- 
ing the  Saybrook  jetties  and  dredging  between  thenu  Since  the  plan  of 
rating  annual  dredging  as  of  first  importance  has  been  adopted  the 
navigable  condition  of  the  river  has  been  much  better  maintained  than 
ever  before.  To  do  this  work  promptly  and  effectively  it  is  necessary 
that  about  810,000  should  be  available  for  each  year,  to  be  expended  as 
soon  as  practicable  after  the  spring  freshets  subside. 

Knlarging  the  Hartford  dike  is  important  as  a  meansof  reducing  the 
amount  of  dredging  annually  required  at  Hartford  Bar;  and  the  widen- 
ing of  the  channel  at  Saybrook  and  enlarging  of  the  jetties  there  are 
designed  to  afford  an  easier  and  safer  entrance  to  the  month  of  the  river. 

The  amount  estimated  for  comi)letion  of  the  permanent  works  in  this 
river,  viz,  the  Hartford  Dike,  the  Saybrook  jetties,  and  the  channel 
between  tliose  jetties,  was  8130,000  in  1890,  Since  then  all  the  avail- 
able I'unds  have  been  applie<l  to  maintenance  of  the  river  channels  by 
annual  dredging,  lor  which  about  810,000  is  required  each  year;  conse- 
quently the  estimated  cost  of  completion  remains  unchanged.  In  the 
money  statement  of  the  annual  report  for  1892  the  estimated  cost  of 
completion  was  reduced  by  deducting  from  it  the  8-0,000  appropriated 
that  year.  This  appropriation  has  now,  however,  been  wholly  applied, 
as  far  as  exi)eu<led,  to  the  necessary  annual  dredging,  and  therefore 
the  estiinated  cost  of  completion  is  reported  as  in  1890,  8130,000. 

A])i)r<)i)riati<)ns  for  improving  the  Connecticut  River  below  Hartford 
have  been  as  follows : 


A])i»lici:ti(ni. 


Dato. 


Amoant. 


l>ro<lplnp;  at  Sayhrook  liar 

Drcd^iii^  at  Snyl)r()ok  Jiar  (tho  uiH'xpcii(U'd  balance  ul'  18.'i0  reappropri- 

at «•.(!) 

llalaiK.'t?  iluc  contractor  niuler  i)rcvioiis  appropriation 

Survp V  


July    4.1836      $20,000.00 


J)n(l;;iii;{  at  Pratt  F<'rry.  TiHtol  Point,  Mous«>  Island,  pilinj'  at  Hartford. . . 

Dnduiii^  at  llartl'ord,  ('lay  lianks.  Pi<'r  I,  IMcr  J,  Tratt  Fcrrj',  (iloston-  | 
bury,  I'i^tol  Point,  and  ("lifstt-r  Hook ; 

l>rt'«li:inu  at  Pratt  I'lTry.  Pistol  Point,  and  Saybroi»k  iT<'tty i 

I)n'il;:in^at  Jliirtford,  Pratt  F»Try,  GlaHtnubury,  Saybrook  »Tctty = 

l)n'(lj:in^  at  Ilartlord,  Pratt  Ferry,  Saybrook,  Saybrook  jottie8 

Dnil^in;;  at  llarti'ord,  Pratt  Ferry.  ( ilastonbiiry,*Saybr<N>k  Jettios 

Dnd^iii;;  at  llartl'ord,  Pratt  Ferry,  (ilastonbury,  Saybrook  JetticM,  Salmon 
liiver  driMl«;iiifj '. 

C.'om])('nHat  ion  lur  pn-viourt  dredgin;: 

Say  brook  jet  tirs,  survey  from  Hartford  to  Kocky  Hill 

l)rV(l;:inf;  at  Jlartford,  Press  Ham,  < ilastonbury 

Dred^in;;  at  II  art  lord,  (ilastonbury,  SaybnH)k  jet  tics 

l)re<l;:in;r  at  Hartford.  Pratt  Ferry,  f  ilastonbury,  Gloiitonbury  Wing  Dam, 
Savbniok  jetties '. 

Dn'd^ini:  at  Hartford.  (May  IJanks.  Pratt  Ferrv,  Press  Ham,  (ilttBtonbury, 
Dividend,  Pistol  Point,  and  Salmon  Uiver,  Hartfonl  Dike , 

Dredyin;;  at  Hartf<»r<l.  ("lay  Hanks.  Pratt  Ferry,  Vn^nH  Harn.  Glantoubury, 
Dividend,  Pistol  ]*oint.  Mouse  Island,  and'between  Saybrook  Jottiea, 
<>xt(  ndin;;  vest  jetty  at  Saybrook 

Dn>d;:int;  at  Hartfonf.  (.'lay* Hanks.  Naubuc.  Press  liarn,  (.ilastonlmrj'i 
Dividend,  Pistol  Point,  and  Haddaiu  Island;  repairs  of  Hartford  Dike 
and  Saybrook  jetties 

f'<mip<'nsation  for  i>n*vious  dredKinp: 

Annual  died;:in<;  at  Hartford.  Clay  i3anks,  Pn>ss  Itarn,  (Ilastonbury,  I)iv- 
i<lend,  Hnwkways 

Annual  dredj;ini:*at  Hartford,  Clay  Hanks,  Press  Harn,  (ilastonbury,  Div- 
idend. Pistol  Point,  Mous«>  Island,  Haddam  Island 

Animal  dred^in*;  upon  several  burs  below  Hartford :  in  progress 


T«ii»l 


Mar.  3,1830 
Mar.  1,1843 
Mar.  2,1807 
July  11. 1870 

Mar.  3,1871 
Juno  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.   3,1875 

Aac.  14, 1876 
1878 
Jnno  18, 1878 
Mar.  8.1870 
June  14, 1880 

Mar.    3.1881 


I 

Aug.  5,18881 
Mar.    3.1885 


Sept  10.  law 
July  13, 1802 


3,471.57 

8,006l2S 

20.000.00 

85,000.00 
40,000.00 
20.000.00 
20.000.00 
20,000.00 

20,000.00 
4.203.00 
80,000,00 
10.000.00 
10,000l00 

90,030.00 


Aug.  2,1883'      45,000.00 

July    5,1884  1      35,000.00 


28.  SO.  00 
4,745.43 


Aug.  12, 1888        10,000.00 


r 


USOO.00 
20,000100 

440,10BlSI 


^A 
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The  Coimecticnt  River  is  in  tli«  collectiou  district  of  Hartford.-  By  courso  of  river 
tbo  distance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  34  miles,  ard  from 
Hartford  to  Long  Island  Sound  about  50  miles. 

Tbero  is  a  light-house  on  Say  brook  Point,  on  the  west  shore  of  the  river,  at  its  mouth, 
and  anotlier  at  the  end  of  the  west  jetty,  besides  which  there  are  three  small  beacon 
lights  in  the  lower  part  of  the  river,  which  are  maintained,  by  the  United  States. 

Fort  Trumbull,  New  London  Harbor,  Conn.,  about  16  miles  oast  of  Saybrook  Point, 
is  the  nearest  work  of  defense. 

Money  statement, 

.July  1,  1893,  balance  unexpended $16,  740. 03 

.June  30,  1894,  amount  expended  during  fiscal  year t 8,933.27 

.July  1,  1894,  balance  unexpended 7, 806. 76 

July  1,  1894,  outstanding  liabilities $2,987.56 

July  1,  1894,  amount  covered  by  uncompleted  contracts 3, 157. 44 

6, 145. 00 

July  1,  1894,  balance  available 1,661.76 

{Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 
Amount  that  can  bo  i)rofitably  expended  in  fiscal  year  ending  June  30, 1896    90, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL    STATISTICS    I'OR   THE    CALENDAR   YEAR   1893 

.in'ivalH  and  departures  of  vessel h. 
[Draft,  7  to  12  foot ;  tonnage,  100  to  1,000  tons.] 

Kind  of  vessels. 

StoamerH 

Sailinf;  vessels 

Barges 

Total 


Number 

of  round 

trips. 

400 
200 
600 


1,200 


Ag^repate  tonna^o  of  all  trijis  not  ascertained. 


Freight  received  and  shijyjyed  hy  water. 


Chief  articles.  !  Tons. 

I 
I 

Coal ■  300, 000 

Stone 100, 000 

Mihcella neons  (not  otherwise  inolnded) 250,000 

T(.tal '  650, 000 


Estimated 
value. 


$1,120,000 

500,000 

45, 000, 000 

46,620,000 


No  new  lines  of  transportation  have  been  established  since  July  1,  1893. 
I)urin<;  18!)3  three  barges  were  built  and  two  barges  and  one  tugl3oat  repaired  in 
the  river. 

The  depression  in  business  has  been  such  as  to  stop  building  and  ruin  the  stone 
buvsiness  and  to  greatly  injure  coal  work  and  all  manufacturing  enterprises.  We  do 
not  own  all  barges,  steamers,  and  tugs,  but  so  largo  a  proportion  that  we  can  guaran- 
tee the  above  to  be  a  close  and  reliable  estimate. 

C.  C.  Goodrich, 
General  Manager ^ 
Hartford  and  Xew  York  Transjtortation  Company, 
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D  4. 

IMPROVEMENT    OF   HARBOR   OF    REFT'GE    AT   DUCK    ISLAND   HARBOR, 

CONNECTICUT. 

Duck  Island  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  between  headlands  known  as  Menunketesuck  and  Kelseyspointa, 
resp(»ctively  on  the  east  and  west  sides  of  the  harbor.  It  is  about  7 
miles  west  of  the  mouth  of  the  Connectient  Eiver,  and  midway  between 
the  harbors  of  Xew  Haven  and  K^cw  London.  In  this  distance  of  46 
miles  there  is  ng  secure  harbor  of  sufficient  size  and  depth  to  shelter 
any  considerable  part  of  the  general  commerce  of  the  sound.  Dnck 
Island  Harbor  has  a  hirj4:e  anchorage  area,  with  depths  of  16  feet  or 
more  at  low  tide  and  with  good  holding  bottom.  It  is  sheltered  from 
the  north  by  the  mainland,  partly  sheltered  from  the  east  by  Menun- 
ketesuck  Point,  and  slightly  sheltered  from  the  south  by  Duck  Island, 
an  island  about  000  feet  long  (north  and  south)  by  300  feet  wide,  situ- 
ated in  the  mouth  of  the  harbor,  rather  more  than  half  a  mile  west- 
southwest  from  ]Menunkctesuck  Point. 

PROJECT  FOR    niPROVEMENT. 

Under  act  of  Congress  of  August  2,  1882,  a  preliminary  examination 
of  this  harbor  was  made  by  Col.  J.  W.  Barlow,  Coi'ps  of  Engineers,  the 
report  on  which  was  printed  in  the  Annual  Ileport  of  the  Chief  of  Engi- 
neers for  1884,  Part  I,  p.  084,  and  in  Senate  Ex.  Doc.  No.  50,  Forty- 
eighth  Congress,  lirst  sessioii.  This  report  outlined  two  plans  for 
improving  the  s(Hjurity  of  the  harbor,  and  suggested  that  the  adoption 
of  a  i)rqject  l)c  deferred  for  further  consideration. 

The  act  of  Congress  ai)proved  Augusts,  1880,  provided  for  a  "i-esur- 
vey  of  Duck  Island  Harbor  on  Long  Island  Sound,  including  plans, 
speciiications,  and  estimates  of  cost  for  making  the  same  a  harbor  of 
reliige.--  A  preliminary  examination,  together  with  the  recent  Coast 
Survey  charts,  aftorded  all  the  iufornmtion  necessary  without  a  detailed 
survey,  in  the  report  of  this  examination,  dated  J^ovember  12, 1886, 
and  printed  (with  map)  in  the  Annual  lieport  of  the  Chief  of  Engineers 
for  1887,  ])art  1,  p.  041,  the  required  plans,  etc.,  were  presented.  They 
conteiiiphited  the  construction  of  ^  ri])rap  breakwaters,  one  extend- 
ing westerly  from  Duck  Island,  one  northeasterly  from  the  island  toward 
]\Ienunketcsuck  Point,  and  the  third  southwesterly  from  Menankete- 
suck  Point.  These  would  shelter  an  area  of  about  115  acres,  with  16 
feet  dei>th  or  uunv  at  low  tide  in  case  of  southeast  storms,  with  a  larger 
nrea  for  storms  from  any  other  quarter.  The  harbor  would  have  a  broad 
western  entrance^  with  17  feet  depth  and  an  eastern  entrance  between 
the  breakwaters  over  25  feet  deep  and  about  750  feet  wide.  The  break- 
wjiters  proi)ose(l  wxtc  to  be  of  rii)rap,  10  feet  wide  on  top,  which  was 
1<)  b(*  10  feet  above  low- water  level  (about  6  feet  above  high  water),  with 
inside  slopes  of  1  upon  1,  and  outside  sh)pes  of  2  upon  3. 

The  estimated  cost  of  riprap  stone  w^as  as  follows: 

Hn'alvwsitcr,  westerly  from  J)uck  Island,  3, 00<.)  f«;et  loiip tons..  181,000 

J^.n'.'ikwater,  nortlieaatorly  from  J)iu'k  Island,  1,750  feet  lon;( do. ..  79, 000 

nrrakwater,  son tb -westerly  from    Mt^nnnketesnek  Point,  1,130  feet  long, 

tons 41,000 

Total,  :)01, 000  tons  of  stone,  at  jfi. 10  i)er  ton $421,400 

C'ontin«;e!i(ies.  10  per  cent 43,140 

463^510 
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The  begiuniuj]c  of  work  uuder  this  project  was  approved  by  the  Sec- 
retary of  War,  September  27,  1890,  after  the  first  appropriation  for  the 
harbor  had  been  made,  and  up  to  July  1, 1893,  31,549  tons  of  riprap 
had  been  delivered  and  placed  in  the  breakwater  extending  westerly 
from  Duck  Island,  building  1 ,240  linear  feet  of  work  to  a  height  of  about 
7.;^  feet  above  mean  low  water,  with  top  width  of  5  feet.  The  reduced 
cross  section  was  adopted  as  a  temporary  measure  to  secure  a  larger 
sheltered  area  at  once.  The  work  will  require  enlarging  to  make  it 
I)ermanent. 

A  map  showing  location  and  other  details  of  this  work  was  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  y.  643. 

OPERATIONS    DURING    THE    FISCAL    YEAR   ENDING   JUNE   30,  1894. 

At  the  beginning  of  the  year  extension  of  the  west  breakwater  was 
in  progress  under  a  contract  with  S.  &  E.  S.  Belden,  for  delivering  and 
placing  about  34,000  tons  of  riprap  at  the  rate  of  $0.89  per  ton.  Work 
was  continued  until  November  21,  1893,  when  the  contract  was  com- 
pleted. During  the  fiscal  year  25,925  tons  of  riprap  were  placed  in  the 
breakwater  extending  it  420  linear  feet,  building  it  to  a  height  of  about 
8  feet  above  mean  low  Avater,  with  5  feet  top  width,  and  slopes  of  1 
upon  1. 

The  total  amount  of  stone  delivered  under  this  contract  was  34,012 
tons,  and  the  total  length  of  breakwater  built  was  714  feet. 

The  entire  length  of  the  breakwater  is  1,000  feet;  it  contains  57,474 
tons  of  riprap. 

A  small  light  is  maintained  at  the  outer  end  of  the  breakwater. 

PRESENT    CONDITION    OF    IMPROVE3IENT. 

The  present  length  of  the  breakwater  extending  westerly  from  Duck 
Island  is  1,0G0  feet,  being  rather  more  than  half  its  projected  length. 
The  iirst  1,000  feet  is  from  4  to  5  feet  above  mean  low  water,  having 
settled  from  its  original  height  of  7 J  feet;  the  last  660  feet  is  now  about 
8  feet  above  mean  low  water. 

No  work  has  been  done  on  either  of  the  other  projected  breakwaters. 

PROPOSED    OPERATIONS. 

Future  a[)pvopriations  will  be  ai)plied  to  extending  and  enlarging 
tlie  westerly  breakwater,  and  to  building  the  other  breakwaters,  as 
provided  in  the  api)roved  project  for  this  work. 

Approi)riati()ns  for  harbor  of  refuge  at  Duck  Island  Harbor,  Con- 
necticut, have  been  made  as  follows: 


Ap]>li<-ation.  Date.        |  Amonnt. 


Wrstorlv  ]>rf.ik  w;it or  (0 If.  fVrt ) :  Sept.  19, 1890 


$25,000 


West,  rly  bioakwatir  (714  fVct) July  13,1892  ,        35,000 

T.nal '         60, 000 


Duck  Island  Ilarlior  i8  in  tlio  collection  district  of  Hartford. 

The  nearest  liprht-houso  is  at  Saybrook  Point,  at  the  mouth  of  the  Connecticut 
River,  ahoiit  S  miles  eastwartl.  There  is  a  light  vessel  on  Long  Sand  Shoal,  about 
5  miles  to  the  southeast. 

Fort  Trumbull,  New  London  Harbor,  21  miles  east,  is  the  nearest  work  of  defense. 
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Money  aiatemeiit. 

July  1,  1803,  balance  nnoxpen<lcd $32, 86S.  18 

June  30,  1894,  amount  expended  during  fiscal  year 31,224.60 

July  1,  18!M,  balance  unexpended 1,640.88 

July  1,  1894,  outstanding  liabilities 23.00 

July  1,  1894,  balance  available 1,618.88 

{Amount  (estimated)  rtMiuired  for  completion  of  existinjo;  project 403,540.00 
Amount  that  can  be  profitably  expended  in  tiscalyeareudinc  June  30, 1886  100, 000.00 
Submitted  in  compliance  with  requirements  of  sections  z  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  contract  for  improving  harbor  of  refuge  at  Duel'  Island  Harbor,  ConnectieiUf 

in  force  during  the  fiscal  year  ending  June  JO,  1S04, 


Xanio  and  nildrosfl  of  con- 
tractors. 


S.  v-i    E.  S.  Bolclc'ii,  Hart- 
ford,  Conn. 


Dato  of  con- 
tract. 


Oct.  13. 1892 


Subject  of  contract. 


Delivery  of  riprap  and 
coDRtfuction  of  break- 
water. 


Price  of 

riprap  per 

ton  «leDv- 

ered  and 

I>laced. 


Kemarks. 


$0.89  ,  Contract conpletoi 
Nov.  21, 1891:  to- 
tal nnmber  of 
tons  delivovi, 
84,012. 


COMMEIICIAL   STATISTICS   I-'OU  TlIK   CALENDAR  YEAR    1893. 

Coinniercial  Htatisties  have  been  asked  for,  but  up  to  date  of  this  report  have  not 

bocn  received. 


D  5. 
IMPROVKMENT  OF  CLIXTOX  HARBOR,  CONNECTJCUT. 

Clinton  Harbor  is  on  the  north  shore  of  Lonfi:  Island  Sound,  about 
10  miles  west  of  the  mouth  of  tlie  Connecticut  River.  It  consists  of 
an  o))en,  shallow  bay,  and  of  the  mouth  of  the  Ilammonasset  Kiver,  a 
small  stream  whieh  llows  easterly  in  front  of  the  town  wharves,  and 
empties  into  the  bay.  For  three-quarters  of  a  mile  above  its  month 
the  river  is  se])arated  from  the  bay  by  a  narrow  strip  of  sand  and 
marsh.  About  1840  a  breach  was  made  through  this  strip  half  a  uiilo 
above  the  mouth  of  the  river,  which  diverted  a  considerable  part  of 
the  tidal  ilow,  and  since  then  two  bars  have  formed,  one  just  inside  the 
river's  mouth  with  1.5  feet  depth  of  water,  and  one  out  in  the  bay  shortly 
before  roachin*;:  the  deep  water  ot  the  sound,  with  a  depth  of  4  feet 
Jt  is  said  that  formerly  there  were  depths  of  from  8  to  12  feet  on  both 
these  bars,  and  that  shoalin^j:  occurred  soon  after  the  breach  was  made. 


PROJECT   FOR   IMPROVEMENT. 

By  act  approved  March  .'i,  1881,  Congress  authorized  a  survey  of 
tin*,  harbor,  which  was  made  the  same  year.  In  his  i*eport  on  the  sur- 
vey, dated  .January  17, 1882,  and  printed  in  the  Annual  Report  of  the 
Chief  of  p]ngineers  for  1882,  Part  I,  p.  (>30,  Colonel  Barlow,  Corps  of 
Engineers,  submitted  a  project  for  restoring  the  original  condition 
of  the  channel  by  closing  the  breach  and  by  subsequently  (should  the 
increased  tidal  current  not  produce  the  deepening  desired)  dredging 
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through  the  slioals  to  make  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water.  The  cost  of  a  dike  to  close  the  breach  was  estimated 
at  $3,000,  and  the  cost  of  the  whole  project,  including  the  dredging, 
at  $10,000.  This  project  was  adopted  in  1882,  after  the  first  appropria- 
tion lor  the  improvement  had  been  made. 

Up  to  July  1,  1893,  the  dike  had  been  built  and  repaired;  the  project 
had  been  modified  to  provide  for  a  channel  width  of  75  feet  instead  of 
100  feet,  and  this  width,  with  the  required  depth,  had  been  obtained. 
The  project  was  completed  in  May,  1893. 

A  sketch  of  Clinton  Harbor  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1886,  p.  631. 

PRESENT    CONDITION   OF   IMPROVEMENT. 

The  channel  now  has  a  depth  of  6  feet  or  more  at  mean  low  water 
with  least  width  of  75  feet  up  to  the  wharves. 

The  dike  is  in  good  condition.  It  will  probably  need  slight  repairs 
within  a  few  years,  but  none  are  necessary  now. 

PROPOSED    OPERATIONS. 

The  dil^e  is  completed  as  designed,  and  the  dredged  channel,  now  75 
feet  wide,  as  provided  for  in  the  modified  project  of  1893,  is  sufficient 
for  the  commercial  needs  of  the  harbor ;  the  project  is  completed.  Slight 
repairs  to  the  dike  and  deepening  of  the  dredged  channel  may  possibly 
be  required  from  time  to  time  to  maintain  the  work. 

No  appropriation  is  required  for  the  ensuing  fiscal  year. 

Appropriations  for  improving  Clinton  llarbor,  Connecticut,  have  been 
made  as  follows: 


A]>plicati<m.  Date.        i  Amomit. 


ConHtruction  of  dike Aug.   2,1882 

Kepairs  of  <like  and  dred^in^ '  Sent.  19. 1890 

I)re<lK>nff - July  13, 1892 


I 


Total 


$3,000 
3.500 
2,000 


8,500 


Clinton  Harbor  is  in  the  rollcction  district  of  Hartford.  The  nearest  light-house 
is  on  Fanlkner  Island,  8  miles  southwest.  Fort  Hale,  New  Haveu  Harbor,  22  miles 
west,  is  the  nearest  work  of  defense. 

Money  statement, 

July  1,  1898.  balance  unexpended $243.78 

June  'SO,  1894,  amount  expended  during  liscal  year 243.  78 


CUMMEi:CIAL    STATISTICS    FOR    THE    CALENDAR    YEAR   1893. 

Arrivals  and  depariurea  of  vessels. 
[Draft,  44  to  8  feet;  tonnage,  40  to  150  tons.] 


,,.,,,,  I    Number      Number  of 

Kin.l  ..t   vrsselH.  .  ^^  vessels,  roundtrips. 


SteanuTS 

Sailing  vesst'ls 
liarges 


5       Frequent. 

35  35 

3  I  3 


Aggregat<'  tonnag<*  of  all  trips  not  ascertained. 

ii^G   94 41 
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Freight  received  and  shipped  hy  water. 


Chief  articles.  j  Tons,    ^jjjlj^ 


I 


Keoeipts: 

Coal,  oyatrrs,  fertilizer '    2,000  |U^75I 

SbipmeiitH*:  j  | 

Wuutl.  railroad  tioH,  ship  timber ;    3,000  '  10,111 


Total 5,000  I  J5.7 


No  now  linos  of  tr.'insportation  have  been  established  since  July  1, 1893. 

The  abovo  fij^uroH  show  an  iucroaso  in  tonnage  of  freight  ot^  those  reported  for 

last  vear  of  345  tons. 


D6. 
IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  ilaveu  Harbor  is  <i  bay  on  the  north  shore  of  Long  Island  Soand, 
extending  abont  4  miles  inland,  and  from  1  to  2  miles  wide*  The  Mill 
and  Quiimipiac  rivers  empty  into  the  head  of  the  harbor;  they  are 
streams  of  no  commercial  importance,  except  for  tidal  navigation  at  or 
netir  their  months. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  Hats  on  either  side.  When  the  Government  began  work  in  this 
harbor  in  1807  the  available  low- water  depth  from  the  city  wharves  to 
Cranes  liar,  abont  one-third  way  down  the  harbor,  was  9  feet;  thence 
to  Fort  Hale,  which  is  about  half  way  down,  it  was  16  feet  or  over.  A 
short  distance  below  Fort  Hale  was  a  bar  of  very  soft  mad,  extending 
across  the  harbor,  with  13  feet  available  depth  at  mean  low  water. 

The  entrance  to  tlio  harbor  was  partially  obstnicted  by  several 
sunken  rocks. 

PROJECTS  FOR   IMPROA'EMENT. 

Several  plans  for  rcnioval  of  certain  of  the  rocks  at  the  harbor 
entrance  have  been  proposed  and  undertaken,  but  not  completed.  The 
removal  of  the  harbor  liji:ht-house  to  Southwest  Ledge  and  the  comple- 
tion of  the  i)roposed  system  of  breakwaters  will  obviate  the  necessity 
of  further  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  the  luost 
part,  been  done  in  ac(*ordance  with  plans  presenteil  in  annual  or  special 
re])<)rts  to  the  ('hief  of  Fngineers,  the  projects  being  adopted  under  sub- 
seijuent  appropriations  and  not  based  upon  examinations  or  surveys 
ordered  by  Congress. 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ez.Doc»y  Na93, 
Forty-lirst  <\)ngress,  third  session,  and  also  on  p.  771  of  the  Annual 
liCixirt  of  the  Chief  of  Engineers  for  1871,  General  Warren,  U.S. Engi- 
neers, states  that  ''the  business  of  New  Haven  requires  that  there 
should  b(>  :i  channel  dredged  200  feet  wide  and  to  a  depth  of  14  feet  at 
mean  low  water  up  to  the  wharves,''  and  that  this  is  "in  many  respects 
more  iini)()rtant  to  New  Haven  than  the  removal  of  the  rocks  at  flie 
entrance  to  the  harbor.- •     It  was  estimated  to  cost  $64,815. 

March  3,  1871,  810,000  was  apin^opriated  for  this  harbor,  and  it  was 
expended  in  the  same  year  in  making  a  channel  13  feet  deep, 200  fbet  wide 
up  to  Long  Wharf,  lihi)  feet  wide  at  the  bend  at  Long  Wharf^and  IW 
feet  wide  from  there  to  the  steamboat  wharf. 
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In  a  letter  of  December  23, 1871,  printed  in  House  Ex.  Doc,  No.  137, 
Forty-secoDd  Gou^ess,  first  session,  Geo.  Warren  submitted  an  esti- 
mate of  $26,250  for  dredging  16  feet  deep  and  200  feet  wide  across  Fort 
Hale  Bar,  adding  that  there  was  some  doubt  as  to  the  permanence  of 
such  a  channel.  June  10,  1872,  $15,000  was  appropriated  for  the 
removal  of  rocks  and  $20,000  for  harbor  improvement.  The  former 
amount  was  expended  upon  Luddington  Eock;  the  ^atter  with  part  of 
an  appropriation  of  $25,000,  made  March  3, 1873,  was  exi)ended  in 
dredging  on  Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the 
channel  had  been  made  16  feet  deep  and  200  feet  wide  as  proposed.  It 
soon  filled  to  nearly  its  former  condition.  The  13-foot  channel  above 
Long  Wharf  was  widened  to  110  feet  in  the  same  year. 

In  the  Annual  Report  for  1873,  General  Warren  says: 

It  is  thought  tbat  no  iinprovenient  here,  beyond  what  can  be  accomplished  with 
the  funds  now  available,  is  called  for  on  the  part  of  the  United  States,  and  no  far- 
ther appropriaiicm  is  asked  for. 

No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  Annual  Report  of  that  year. 

January  21, 1875,  the  House  of  Representatives,  by  resolution,  asked 
^*  for  a  report  from  surveys  already  made  in  regard  to  the  expediency 
of  widening  and  deepening  the  main  channel  of  New  Haven  Harbor, 
Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency 
and  estimate  of  cost  of  a  breakwater."  In  a  report  dated  January  37, 
1875,  Col.  Barlow,  U.  S.  Engineers,  then  in  charge,  submitted  the  fol- 
lowing estimates  in  reply  to  that  part  of  the  resolution  relating  to  the 
channel  (see  Annual  Rei>ort  of  the  Chief  of  Engineers  for  1875,  Part 
II,  p.  250) : 

For  channel  400  feet  wide  and  20  feet  deep $416,490 

For  channel  400  feet  wide  and  18  feet  deep i 276,990 

For  channel  300  feet  wide  and  20  feet  deep 329,925 

For  channel  300  feet  wide  and  18  feet  deep '. 208,890 

Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engi- 
neers, he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  It^ 
foot  channel  above  Long  Wharf  already  110  feet  wide. 

In  submitting  these  reports  the  Chief  of  Engineers  recommended 
the  latter  work  "as  being  of  immediate  importance,  and  whatever 
action  may  be  taken  upon  the  project  of  making  a  20-foot  channel  this 
at  least  should  be  done."  In  a  subsequent  report  on  the  same  matter, 
February  9, 1875,  Colonel  Barlow  presented  an  estimate  of  $35,000  finr 
widening  the  channel  Jibove  Long  Wharf  to  400  feet.  This  was  trans- 
mitted to  the  House  of  liepresentatives  by  the  Secretary  of  War,  Feb- 
ruary 13, 1875,  with  favorable  indorsement  of  the  Chief  of  Engineers. 
The  latter  plan  was  carried  out  tinder  the  appropriation  of  $10,000 
made  March  3,  1875,  with  a  balance  of  about  $6,000  from  previous 
appropriations,  and  the  13-foot  channel  was  made  415  feet  wide  above 
Lon^  Wharf,  the  ])ricc  of  work  being  much  lower  than  had  been  esti- 
mated. 

Kothinjr  was  appropriated  for  this  harbor  in  1876  and  1877. 

In  the  Annual  Keport  for  1877  Colonel  Barlow  refers  to  the  estimates 
submitted  in  his  letter  of  January  27, 1875,  and  recommends  that  the 
channel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep,  its 
then  dimensions  (200  feet  wide  and  13  feet  deep)  not  affording  "  suffi- 
cient space  for  convenient  navigation.''  The  estimated  cost  was 
$40,000. 

In  1878,  under  the  appropriation  of  $25,000  made  June  14, 1878,  the 
channel  was  dredged  to  the  length  and  depth  proposed,  with  width  of 
300  feet. 
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Ill  a  letter  of  February  4,  1879,  transmitting  map  of  harbor  exam- 
illation  made  in  December,  1878  (letter  printed  in  the  Animal  Report  of 
the  <1iiefof  Eii^nneers  for  1870,  Tart  I,  p.  330),  Colonel  Barlow  recom- 
memls  deepening  the  channel  above  Long  Wharf  and  widening  the 
cliannel  below  to  secure  400  feet  width,  with  10  feet  depth,  from  the 
steamboat  wharf  down  to  Fort  Hale;  also  dredging  a  channel  500  feet 
wiilo  and  10  feot  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Halewasestimatedtocost,  805,000;  that  below,  $35,000.  Theproposed 
dei»th  and  slightly  greater  width  above  Fort  Hale  was  obtahied  by 
October,  1881,  uiuler  three  successive  appropriations  of  $15,000  each, 
made  in  1870, 1880,  and  1881.  Nothing  had  been  done  on  Fort  Hale 
r»ar. 

In  the  Annual  Ke])ort  for  1879  a  dike  at  Sandy  Point  (oi)po8ite  Fort 
Hale)  WHS  suggested  as  a  means  of  increasing  the  depth  on  Port  Hale 
Bar,  but  on  account  of  its  exi>ensiveness  was  not  recommended  to  be 
undertaken  until  dre<lgnig  liad  been  tried  again. 

In  the  Annual  Beport  for  1880  (Part  I,  p.  445),  Colonel  Barlow  renews 
his  recommendation  for  dre<lging  a  channel  through  Fort  Hale  Bar  500 
feet  wide  and  10  feet  dee]). 

In  the  Annual  Beport  for  1881  (Part  I,  p.  592),  after  current  observa- 
tions and  borings  liad  been  made,  a  dike  from  Sandy  Point  is  recom- 
mended, the  length  to  be  determined  experimentally  as  constraction 
progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
cost  ><00,()00. 

Under  ai)propriation  of  !?30,000,  made  August  2,  1882,  a  plan  for 
tliis  dike  was  submitted  and  referred  to  The  Board  of  Engineers,  by 
whom  it  was  slightly  modilied  and  approved  October  2, 1882. 

The  i)roJe('t  as  api)roved  consisted  of  a  dike  connected  with  Sandy 
Point  by  a  shore  arm  about  2,100  feet  long  and  extending  soutliwaid 
as  a  channel  arm  about  3,200  feet,  the  channel  arm  and  part  of  the 
shore  arm  to  bo  built  of  creosoted  piling  in  double  rows,  filled  in  with 
stone.  In  1S83  the  location  of  the  shore  arm  was  modified  upon  the 
reciuest  of  oyster-growers  in  the  vicinity,  and  in  1880  the  method  of 
construction  was  changed  to  use  ri^n-ap  instead  of  creosoted  piling,  the 
latter  being  found  more  ex])ensive  both  to  construct  and  to  keep  in 
repair. 

The  appropriations  of  1882, 1880,  and  nearly  all  of  1888  were  expended 
u))on  th(*  dike,  building  the  shore  arm  and  more  than  half  of  the  chan- 
nel arm.  The  a)>])ropriation  of  1884  was  expended  in  dredging  under 
a  si)e(!ial  project  for  widening  the  channel  above  Long  Wharf  with 
de])ths  of  8  to  12  feet,  and  for  removing  i)art  of  the  old  piers  and  abnt- 
ments  at  Tomlinson's  Bridge,  which  bridge  was  at  that  time  being 
rebuilt. 

The  present  project  tor  making  a  l(>-foot  channel  across  the  Fort 
Hale  l>ar  includes  the  completion  of  the  dike  and  dredging  a  channel 
400  feet  wid(»  and  10  feet  deep  through  the  bar.  Revised  estimates  fttr 
com])letion,  made  in  1887  (see  Annual  Beport  of  the  Chief  of  Engineers 
for  1887,  Part  I,  pp.  oOt)  and  000),  ])laced  the  cost  of  completion  at  that 
time  at  840,000  for  the  dike  and  847,000  for  the  channel;  total,  $93,000. 
This  is  to  be  reduced  by  845,000,  since  appropriated,  making  the  pres- 
ent estimate  for  comi)letion  848,000. 

(■])  to  July  1,  1803,  the  shore  arm  and  2,089  linear  feet  of  the  channel 
arm  of  the  dike  had  been  built.  Xo  dredging  had  been  done  on  Fort 
Hale  Bar  since  1S73,  and  the  available  depth  there  was  about  13  ftet 
at  uwiiu  low  water;  above  Korc  Hale  Bar  the  channel  had  been  made 
1()  feet  deep  at  mean  low  water  and  from  400  to  700  feet  wide. 
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OPEUATIGNS   DURING   THE   FISCAL    YEAR   ENDING   JUNE   30,  1894. 

Nothing  was  done. 

PRESENT    CONDITION    OF   IMPROVEMENT. 

Tlie  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  the  bar  there  is  a  16-foot  channel  up  to  Tonilinson's 
bridge,  at  the  head  of  the  harbor,  with  from  400  to  700  feet  width. 

Of  the  Sandy  Point  Dike  the  shore  arm,  2,140  feet  long,  and  2,089 
feet  of  the  channel  arm  (including  an  ice  breaker  20  feet  long)  have 
been  built;  1,294  feet  of  the  inner  end  of  the  shore  arm  are  of  riprap; 
the  outer  part  of  the  shore  arm,  846  feet  long,  and  254  feet  of  the 
north  end  of  the  channel  arm,  are  built  of  two  rows  of  creosoted  piling, 
8  feet  apart  from  out  to  out,  and  filled  in  with  stone;  1,815  feet  of  the 
channel  arm  south  of  the  pile  work  are  built  of  riprap,  of  which  the 
north  27.'5  feet  are  on  a  log  foundation ;  the  ice  breaker  at  the  north  end 
of  the  channel  arm  is  also  of  heavy  riprap  on  log  foundation.  Parts 
of  the  dike  have  settled  from  1  to  2  feet. 

PROPOSED    OPERATIONS. 

Future  appropriations  will  be  a])plied  to  dredging  the  channel  or  to 
extending  the  dike,  or  to  both.  The  estimated  cost  of  completing  these 
works  is  $48,000,  to  which  should  be  added  an  estimate  of  $5,000, 
annually  required  for  maintaining  the  channels  and  for  repairs  of  dike. 

Appro])riations  for  the  improvement  of  New  Haven  Harbor  have 
been  made  as  follows: 


Application. 


Date. 


Amount. 


Keinoval  of  Middle  K<K'k,  not  expended  until  1867 

Kemoval  of  rocks ." 

Dredj;ing  (13  feet)  above  Fort  Hale 

Dredging  (16  feet)  Fort  JIale  Jiar  and  removal  of  rocks 

Dredging  (10  feet)  Fort  Hale  Uar 

I^redging  (l.'{  feet)  above  Long  Wharf f 

Dredjiing  (10  feet)  Long  Wharf  to  Fort  Hale 

l>redging  (16  feet)  above  Long  Wharf 

Do 

Dredging  (10  feet )  Long  Wharf  to  Fort  Hale 

Sandy  I'oint   Dike 

Dre<rging  (18.  12,  and  8  feet)  above  Long  Wharf 

Sandy  I'oint   Dike 

Do 

Dredging  

Do 


Aug.  30, 1852 

$6,000 

July  11, 1870 

15, 000 

Mar.    3,1871 

40,000 

June  10, 1872 

35,000 

Mar.    3,1873 

25,000 

Mar.    3,1875 

10,000 

June  18, 1878 

25,000 

Mar.    3,1879 

15,000 

June  14. 1880 

15,000 

Mar.    3,1881 

15,000 

Aug.   2,1882 

30,000 

July    5,1884 

10.000 

Aug.   5,1880 

20,000 

Aug.  11, 1888 

15.000 

Sent.  19, 1890 
July  13, 1892 

15,000 

15,000 

Total 


306,000 


\ew  Haven,  the  ])ort  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  liead  of  New  Haven  Harbor,  abont  3^  miles  from  Long  Island  Sound. 
Tliere  is  a  liixht-hoiise  on  Southwest  Led^o,  at  the  mouth  of  the  harbor. 
Fort  Hale,  2  miles  below  the  eity,  conimands  the  channel. 

Money  statetnent. 

July  1,  1893,  balance  unexi)enaed $270.58 

.June  30, 1894,  amount  expended  during  fiscal  year 91.47 

July  1, 1894,  balance  unexpended 179. 11 

Amount  (estimated)  required  for  completion  of  existing  project 48,000.00 

Amount  that  can  be  ])rofitably  expended  in  fiscal  yearendingJuneSO,  1896    48  000.00 
Submitted  in  compliance  with  reijuirements  of  sections  2  of  river  and 
harbor  acts  of  18t)6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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rOMMERCIAT,   STATISTICS  FOR  CALISXDAR  YEAR   1893. 

Valiio  of  imports $839^979.00 

Vnliiijof  exports $2,201,000.00 

K<rvi!iiuo  reroipts $103,988.50 

Foifipjii  vessels  entoTcd,  122 ;  cleared,  96 218 

Domestic  vessels  entered,  692;  cleared,  671 1,363 

Tonnage  of  resseh  owned  at  this  part. 

ToBt. 

steamers 10^311 

Sailing  vessels 29,389 

Harges 18,305 

Total 58»015 

Arrival  and  departure  of  resBeh. 
[Draft,  6  to  '20  feet;  tonnage,  100  to  2,500  toaii.] 


Kind  of  vcsHi'la. 


ynmber. 


Number    A.ggtt^t» 

of  round  tonucoof 

iTipa.    I    oUtripo. 


Stcamorn  of  all  kindH 

Sail  in  i;  voshoIm , 

IJar^iC'rt  in  tow.  hcowh,  etc. 


Total 


26.250 
17,980 
15,150 


13.125 
8.M0 
7,575  ' 


3. 450,  on 

4,4H.0« 
l,515.r 


50,880  1      29.080;      tiMlim 


Coasticise, 


Articles. 


Coal  n'cei vod  and  shipped 

1  ron  recei vihI 

Liimlx  r  nreived.  1K),0«K),(HK)  feet. 
Ov.«*ter»  rereived  and  Hliijiped  ... 
^f  iHoollaneouH  niercliaudiRe : 


Shijiped 
lirreivec] 


850,000 

140,000 

140,000 

80,000 

085,000 
800,000 


Total 


8.105.000 


Eitlinatii 

TlllK. 


4,200lW 

2,750.011 

750,  Ml 

10i,4Ba«l 
U1.000,«l 


MS,6fi8,0M 


Th<^  a1)oyc  fignres  show  a  decrease  in  tonnage  of  freight  since  last  year's  report  of 
8K,(XM)  tons,  stated  to  be  duo  to  the  prevailing  business  aepression  of  1883. 
No  new  lines  of  tranR])ortntion  have  been  established  since  Jaly  1, 1898. 


D  7. 

CONsTiMCTloN  OF  BKKAKAVATEKS  AT  NEAV  HAVEN,  CONNECTICUT. 

Now  Ilavoii  Harbor  is  the  only  natural  harbor  of  any  considerable 
aroa  and  (h'}>t1i  in  Lon^  Island  Sound  between  New  London  Harbor, 
I.*)  miles  east,  and  lIuntiii|?ton  Bay,  32  miles  nonthwest.  At  this  point 
Lon<<:  Island  Sound  is  at  its  widest,  and  the  broad,  open  moath  of  the 
harbor  lel't  the  anchorage  grounds  exposed  to  storms  from  a  southerly 
quarter,  so  that  vessels  driven  in  by  stress  of  weather  were  frequently 
obliged  to  cross  Fort  Hale  l>ar,  going  from  2  to  4  miles  up  the  harbor, 
and  to  anchor  iu  the  dredged  channel,  in  order  to  reach  secure  shelter. 

rKO.TECT. 

December  15, 1874,  tliebarbor  commissioners  of  New  Haven  addressed 
a  memorial  to  the  members  of  Congress  from  Connecticut  asking  that 
measures  be  taken  ^^  to  procure  appropriations  by  Congress  for  deepen- 
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ing  the  main  ship  cbaunel  of  the  harbor  to  20  feet  and  for  constructing 
a  breakwater  from  the  liglit-house  (then  on  Five-Mile  Point)  to  South- 
west Ledge.'' 

The  memorial,  printed  in  House  Ex.  Doc.  Ko.  162,  Forty-third  Con- 
gress, second  session,  states  that  the  breakwater  contemplated  would 
add  greatly  to  the  value  of  the  harbor  as  a  harbor  of  refuge. 

January  21,  1875,  a  resolution  was  passed  by  the  House  of  Eepre- 
seni^atives  asking  '•  for  a  report  from  surveys  already  made  in  regard 
to  the  expediency  of  widening  and  deepening  the  main  channel  of 
;New  Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and 
also  the  expediency  and  estimate  of  expense  of  a  breakwater  between 
the  eastern  shore  of  the  entrance  to  said  harbor  and  Southwest 
Ledge,  so  called,  or  such  part  of  said  distance  as  may  bo  found  most 
expedient  or  necessary  for  the  i)rotection  of  said  harbor.''  In  reply  to 
this  resolution  a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  dated  January  27,  1875,  printed  in  House  Ex.  Doc.  above 
menticmed,  and  also  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1S75,  Part  1J,]).251,  suggesting  three  locations  for  a  breakwater,  viz: 

L  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adams  Fall  Kock,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  vards  farther  north,  running  nearly  west  from  Five-Mile 
Point. 

Estimates  of  cost,  ranging  from  $248,000  to  $465,330,  were  submit- 
ted, and  with  the  report  were  also  presented  letters  and  commercial 
statistics  bearing  upon  the  subject. 

The  (]uestion  of  a  westerly  breakwtiter  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  Annual 
Reports  for  187G,  1877,  and  1878,  and  in  the  latter  year  additional  sta- 
tistics were  submitted,  but  no  action  was  taken  until  1879,  when  an 
ai)propriation  of  $30,000  was  made  for  the  ^•construction  of  a  break- 
water at  Kew  Haven,  Conn." 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made  and  a  map  transmitted  to  the  Chief  of  Engineers 
with  several  projects  for  breakwaters,  which  were  referred  to  The  Board 
of  Engineers  for  report. 

The  report  of  the  Board,  dated  iN^ovember  24, 1879,  and  printed  in  the 
Annual  lve])ort  of  the  Chief  of  Engineers  for  1880,  Part  I,  pp.  449-452, 
recomniended  a  breakwater  from  Southwest  Ledge  to  Quixes  Ledge, 
as  conteni])late(l  in  the  resolution  of  the  House  of  Representatives  of 
January  21,  1875,  but  as  the  anchorage  ground  would  still  be  exposed 
to  soutliwesterly  gales  the  Board  stated  as  its  opinion  that  a  break- 
water extending  northwest  from  Luddington  Kock  would  be  necessary. 
Tlieir  i)lan  i)rovided  for  2  riprap  breakwaters,  12  feet  wide  on  top,  rising 
()  feet  above  high  water,  with  exterior  slopes  of  1  on  3,  and  interior 
slopes  of  2  on  3,  with  estimates  as  follows: 

Ent'imatm  for  hmikwatvr  from  Light-house  Ledge  to  Quixes  Ledge. 

Length  of  coiistriution yards..  1, 100 

Av(3rage  lieigli t  of  work feet. .  32 

Average  cross  section yjirds..  299 

Cost  ])(;r  rnltic  yard .* $2 

32i:?/J(X)  cubic  yards,  at  $2 $657,800 
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JCsiimatea  for  hreakirater  in  ricinity  of  Luddingtou  Roek, 

Len^h yards..  1,400 

Average  height feet..  28 

Cross  section square  yards..  233^ 

32(5,6(37  cubic  yards,  at  $2 $6o3,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Ligh^ 
IIoiis(»  JAMlge  (or  Southwest  Ledge)  aud  Quixes  Ledge,  and  the  west- 
erly one  to  extend  in  a  northwest  and  southeast  direction  overlying 
Luddington  Kock.  The  report  of  the  Board  was  transmitted  to  the 
Secn^tary  of  War  by  the  C-hief  of  Engineers  with  the  suggestion  that 
the  appropriation  ($30,000)  be  applied  toward  the  construction  of  the 
easterly  breakwater,  and  was  approved  by  him  January  31,  1880. 
Beibre  work  had  been  begun  the  details  of  cross  section  wei*e  modified, 
with  the  ai)i)roval  of  the  Chief  of  Engineers,  so  that  the  exterior  slope 
should  be  1  on  2  and  the  interior  1  on  1. 

The  tirst  load  of  stone  was  delivered  April  22, 1880,  beginning  the 
east  breakwater  at  the  end  resting  ui>on  Southwest  Leilge.  Under 
subsi^quent  api)roi)riations  it  was  extended  northeasterly  and  com- 
pleted to  and  across  Quixes  Ledge  on  February  22, 1890. 

The  river  and  harbor  act  of  1888  i)rovided: 

And  the  C.^liief  of  Kn«^iiioers  may,  if  deemed  necessary',  relocate  the  western  break- 
Avatcr.  aii<l  the  Secretary  of  War  is  authorized,  in  his  discretion,  to  expend  any 

]>oi'tioii  of  said  sum  in  its  romiiiencement. 

An  examination  in  rcterence  to  this  matter  was  made  in  the  fall  cX 
isss,  and  the  results  rei)orted  to  the  Chief  of  Engineers  in  a  letter 
datc;l  .January  2<),  1S80,  and  printed  in  the  Annual  Report  of  the  Chief 
4)f  Mngin(»(Ts  for  18St),  part  1,  p.  079.  In  the  annual  rei>ort  for  1889 
(s(M»  Annual  Keport  of  the  Chief  of  Engineers  for  1889,  Part  I,  p.  678) 
was  piesiMitod  a  modification  of  the  project  adapted  to  the  present  and 
])ro8pective  roiinirements  of  commerce  of  Long  Island  Sound.  This 
modilication  contemplated  the  relocation  of  the  westerly  breakwater 
by  changing  its  location  about  6,000  feet  to  the  southwestward  and  the 
construction  of  a  middle  breakwater,  commencing  at  a  point  1,000  feet 
K.  5P  E.  from  Luddington  liock,  and  extending  south  64°  W.  6,0U0 
iWt^  crossing  the  rock;  and  also  a  breakwater  about  1,200  feet  long,  to 
partly  ch»se  the  sx)acc  between  Quixes  Ledge  and  the  east  shore. 

The  cross  section  of  these  breakwaters  was  intended  to  be  the  same 
as  the  on(^  from  Southwest  Ledge  to  Quixes  Ledge,  viz,  12  feet  wide  on 
top,  the  top  to  bo  (>  feet  above  mean  high  water,  with  onter  slope  of  1 
u])on  2,  and  inner  slope  of  1  upon  1.  it  was  estimated  that  this  reloca- 
tion of  the  western  breakwater,  including  the  intermediate  break- 
water a(tr()ss  Luddington  Rock,  would  increase  the  cost  of  completion 
(j?941,i;jr)  in  1881>)  by  about  J?7r)0,000,  and  the  constrnction  of  the 
breakwater  at  the  east  shore  would  add  about  890,000  more. 

I*>y  act  of  (N»ngress  approved  Sei)teniber  19,  1890,  $120,000  was 
appropriated  for  "  convstrueting  breakwater  at  New  Haven,  Conn.,  in 
accordance  with  the  ])lans  submitted  bv  the  Chief  of  Engineers  in 
Re])ort  for  1881),  p.  078." 

The  estimated  cost  of  this  project  from  the  begiuning  is  therefore 
(sl,;Ul,i;54  +  * 750,000  +  8tK),00())  *2,ir)l,134,  of  which,  np  to  July  1, 
1S'J3,  ><()1(),0(K)  have  been  api)ropriated,  and  the  estimated  cost  of  com- 
pletion of  the  project  is  $1,541,13-4. 

Tp  to  July  1,  1S9:>,  the  breakwater  easterly  from  Southwest  Ledge 
had  been  completed,  and  the  westerly  breakwater  across  Luddington 
Rock  had  been  made  2,911  feet  long,  with  reduced  cross  sections;  work 
was  in  i)rogr<»ss. 
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A  sketch  of  New  Haven  Harbor,  showing  the  locations  of  break- 
waters j)roposed  under  the  existing  projects  was  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1889,  p.  678. 

OPERATIONS  DURING   THE   FISCAL   YEAR   ENDING   JUNE   30,  1894. 

At  the  beginning  of  the  year,  extension  and  enlargement  of  the 
breakwater  southwesterly  from  Luddington  Rock  was  in  progress 
under  a  contract  with  John  Beattie,  dated  September  13, 1892.^  Work 
was  continued  until  December  9,  1893,  wlien  the  contract  was  com- 
pleted. During  the  fiscal  year  48,849  tons  of  riprap  granite  were 
delivered  and  placed  in  the  breakwater,  which  was  extended  255  linear 
feet  and  enlarged  along  about  one-half  its  entire  length. 

Under  the  contract  110,028  tons  of  riprap  were  delivered,  of  which 
68,613  tons  were  used  in  extending  the  breakwater  950  feet  southwest- 
wardly,  and  41,415  tons  were  used  in  enlarging  work  built  under  the 
previous  contract. 

Since  the  completion  of  the  contract  lights  have  been  maintained 
on  the  breakwater  by  the  Engineer  Department. 

PRESENT  CONDITION  OF  WORK. 

The  east  breakwater  was  completed  February  22,  1890;  it  is  3,450 
feet  long,  extending  from  tlie  foundation  of  the  light-house  on  South- 
west Ledge  northwesterly  to  and  across  Quixes  Ledge,  terminating  in  a 
de})th  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channel.  It 
contains  293,777  tons  of  ri])rap,  and  the  average  cost  (supervision,  etc., 
included)  has  been  $102.50  per  linear  foot.*  The  whole  work  is  in  good 
ccnidition. 

The  breakwater  crossing  Luddington  Rock  is  now  3,166  feet  long, 
500  feet  of  which  lies  northeast  of  the  crest  of  the  rock  and  2,666  feet 
southwest.  It  has  all  been  built  to  cross  section  of  12  feet  top  width, 
the  top  being  6  feet  above  mean  high  water,  with  side  slopes  of  1 
upon  1.  As  the  work  settles  slight  repairs  will  be  needed;  the  outer 
slope  will  also  need  building  to  the  projected  grade  of  1  upon  2. 

The  southwest  end  of  the  breakwater  is  now  in  a  depth  of  22^  feet 
at  mean  low  water. 

The  Luddington  Eock  breakwater  contains  220,054  tons  of  riprap. 

PROPOSED    OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  this  breakwater 
and  to  carrying  cmt  the  project  as  adopted. 

Ai)[>ropriations  for  breakwaters  at  New  Haven  have  been  as  follows: 


Aiiplioation.  Date. 


Amount.- 


Kast«'ilv  l)reak\vator i  Mar.    3,1879 

Do June  14, 1880 

Do Mar.    3,1881 

Do Aug.   2. 1 882 

Do July    5.1884 

Do i  A  ng.    5. 1886 

Completing  easterly  l)roak water '  Aug.  11, 1888 

^1  iddlo  break  water ,  Sept.  19, 1890 

Do July  13, 1892 


$30,000 
30,000 
60,000 
60,000 
40,000 
75, 000 
75,000 
120,000 
120,000 


Total :      610.000 
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Xew  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  »  Bitnated 
at  the  head  of  Now  Haven  Harbor,  abont  4  miles  north  of  the  breakwaters. 

There  is  a  light-house  on  Southwest  Ledge,  the  west  terminas  of  the  cast  break- 
Avater. 

Fort  Hulo,  2  miles  north  of  the  breakwater,  conimiinds  the  harbor  channel. 

Money  Htaiemenl. 

July  1,  1893,  balance  unexpended $87, 057. 18 

J  lino  30,  1894,  amount  ex])ended  during  fiscal  year 84, 326. 16 

July  1,  1894,  balance  unexpended 2,731.62 

July  1,  1894,  outstanding  liabilities 50.00 

July  1,  1891,  balance  available 2, 681.  OS 


{  Amount  (estimated)  required  for  completion  of  existing  project 1, 511, 134.00 

I  Anu)niit  that  can  be  i)rofitablv  expended  in  fiscal  year  ending  Jnne 

<     :«).  1890 50D.ooaoo 

Submittoil  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahutract  of  contract  for  conatruciion  of  hrcdkwatcr  at  Xeto  HavtHy  Coun,,  in  force  dan»s 

the  fiscal  year  ending  June  30,  1894. 


■  per  ton. 


J<  lin    rH'>ittii>.    Loetcs  '  Sept.  13. 1802    Delivering    riprap  granite  I        $1.09 
i>laii<l.  ConiiLHticut.   ,  uudextonilinKantl onlnrfT* 

!  iiip;  brr-akwater;  amount 

roquirod.    about     110.000 
tons. 


Bemarkft. 


Contract  oompleM 
December  9.  180: 
Mnonnt  delirercd, 
110.028  toDft. 


COM-^ir.llClAL   STATI.STKS   FOU   TllK    ('ALKXD.\K   YEAR   1883. 

J'mseh  passing  Xcic  JIavcn  breakwater, 

M<Mi-of-"\var 29 

StraiiuTH  of  all  kinds 41,250 

St«'anisliii»8 2,230 

.*^hi])H,  barks,  and  bri^H 1,400 

S('lnK»iiers  and  sloops 48,190 

liargcs  in  tow,  s<-o\vs,  etf 31,200 


Total 127,369 

Tlioso  records  arc  not  complete,  iis  many  vessels  pass  nnobservod  in  night  or  in 

tliick  Aventhcr. 
The  value  of  this  fommtirce  «*an  not  be  ascertained. 


D8. 

IMPROVlXc;  MILFOKM)  HAIiIK)U,  CONNECTICUT, 

This  harbor  is  on  tlic  north  shore  of  Long  Ishind  SoundyaboatO 
miles  southwest  of  X(»\v  Haven,  Conn.  It  consists  of  abroad,  open 
bay,  from  the  head  of  whieli  the  Wej^anwog  River,  a  small  tidalstream, 
extends  three-quarters  of  a  mile  north  to  the  Milford  wharves^  and 
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the  Indian  liiver,  another  small  inlet,  extends  northeasterly.  The 
month  of  the  latter  stream  is  partly  closed  by  a  dam  formerly  used  to 
create  power  for  a  tide  mill. 

The  original  dej)th  on  the  bar  just  outside  the  mouth  of  the  river  was 
less  than  2  feet  at  mean  low  water,  and  in  some  places  between  there 
and  the  upper  wharves  low  tide  left  the  channels  nearly  bare. 

The  mean  rise  of  tide  is  G.2  feet. 

PROJECTS   FOR    IMPROVEMENT. 

•  A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congress 
in  the  river  and  harbor  act  of  1872.  There  being  no  breakwater,  a  sur- 
vey of  the  harbor  was  made  for  a  breakwater,  and  in  his  report,  dated 
December  24,  1872  (printed  as  part  of  Ex.  Doc.  No.  107,  Forty-second 
Congress,  third  session,  and  on  p.  1041  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1873),  General  Warren,  U.  S.  Engineers,  sub- 
mitted the  following  plan  of  improvement: 

1.  A  riprap  hreakwater  from  Welcbs  Point,  ou  tho  east  side  of  the  mouth  of 

the  harbor $67, 000 

2.  ProtectiD*;  the  bluffs  on  the  cast  shore  from  erosion  by  means  of  small 

stone  Jetties 5, 500 

3.  Dredging  4  fuet  deep  and  100  feet  wide  across  tho  bar  at  the  mouth  of 

tho  river 6, 290 

4.  A  jetty  on  the  east  side  of  the  channel  to  prevent  dredged  area  from  fin- 

ing, and  to  confine  the  action  of  the  tide ^...       5,000 

Sni>erintendence 1,  250 

Total 85,000 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  nnder  the 
above  project  was  begnn,  building  the  small  jetties  to  protect  the  east 
shore.  Twelve  such  jetties  were  built,  100  t(j  130  feet  long,  and  rising 
to  9  feet  above  mean  low  water.  The  appropriation  of  1875  ($13,000) 
was  applied  to  the  repair  of  these  jetties,  to  construction  of  a  jetty 
from  the  east  shore  at  the  mouth  of  the  Indian  River  (Long  Jetty),  and 
to  dredging  across  the  l)ar. 

In  the  Annual  Report  for  1870  (Part  I,  p.  2251)  Colonel  Barlow, 
U.  S.  Engineers,  reconnnended  that  the  dredged  channel  be  carried  up 
to  Town  Wharf,  about  half  a  mile  further,  at  an  additional  estimated 
cost  of  80,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
inqjoct  for  ex])en(lituve  for  the  appropriation  of  $10,000  made  in  1878. 
In  that  and  the  folh>wing  year  the  4-foot  channel  across  the  bar  was 
comi)leted  to  100  feet  width,  as  originally  projected,  and  was  extended 
to  Town  Wiiarf,  with  width  from  GO  to  75  feet,  and  Long  Jetty  was 
repaired;  also  under  same  appropriation,  in  1879  and  1880,  an  addi- 
tional jetty,  autliorized  by  Department  letter  of  October  16, 1879,  was 
built  on  tlie  west  side  of  the  channel,  extending  southward  from  Burns 
Point.  This  api)r()priation  completed  the  original  project,  except  the 
breakwater;  sullicient  money  for  beginning  that  had  not  been  appro- 
])riatcd. 

rlune  II,  1880,  s5,000  was  appropriated^  and  in  accordance  with  a 
project  for  its  expenditure,  submitted  and  a|)proved,  the  4-foot  harbor 
channel  was  extended  from  Town  AVharf  to  the  Straw  Works  Wharf, 
at  the  upper  end  of  the  harbor,  with  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and — 

At  the  earnest  solicitations  of  those  most  interested  in  tho  works  of  improvement 
there  nn  experimental  channel,  25  feet  wide  and  8  feet  deep,  was  cut  through  tho 
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bar  at  the  cntrauce,  lying  within  anil  on  the  west  side  of  the  channel  already  made. 
This  is  now  of  ^rent  use  to  tho  steam  vessels  employed  in  the  fish-oil  works  at  that 
plact;,  and  it  U  claimed  that  the  increase  of  shipping  in  the  harbor,  particularly  in 
the  oyst^^r  lm»ines8,  for  which  those  waters  seem  very  well  adapted,  wul  sociu  requin 
an  8-foot  channel  of  fnlly  100  feet  width.  Such  a  channel  would  involve  the  removal 
of  al)ont  45,000  cubic  ^'ards  more  of  material,  principally  sand  and  gravel,  which 
at  rulinp^  )>rices  woula  cost,  including  superintendence  and  incidental  expenseSf 
about  $11,(KK).  (Kxtract  from  Colonel  Harlow's  annual  report  for  1881;  see  Annual 
Report  of  the  Chief  of  Engineers  for  1881,  Tart  I,  i)p.  598  and  599.) 

Under  the  ai)])ropriation  of  $5,000  made  August  2,  1882,  the  project 
above  su^^ge8*ed  was  ad()i)ted,  and  the  8-foot  channel  was  widened  to 
(m  feet  from  the  bay  u])  to  Merwin's  AVharf,  with  100  feet  width  around 
the  bend  at  Burns  Point.  In  1889  this  channel  was  made  ftiUy  100  feet 
wi<le,  and  some  needed  repairs  to  Long  Jetty  were  begun. 

I>y  act  of  Congress  appioved  March  3, 1881,  a  survey  for  a  break- 
water and  liarbor  of  refuge  at  Milford  Harbor  was  authorized.  Thesar- 
vty  was  made,  and  a  report,  with  estimates,  was  submitted  January 
20,  1SS2.  Tliii^  repent  is  ])rinted  in  the  Annual  Iiei>ort  of  the  Chief  of 
Engineers  for  1882,  part  1,  p.  (V32. 

Inder  date  of  December  14,  1889,  Hon.  O.  H.  Piatt,  U.  S.  Senate, 
wrote  the  Oliief  of  Engineers,  requesting  an  examination  of  Milford 
liarbor,  and  a  report  upon  dredging  the  channel  to  the  upper  wharves. 
This  report  was  made  December  31,  1889.  In  compliance  with  a  reso- 
lution of  the  House  of  Kepresentatives  of  January  18, 1800,  a  copy  of 
th(»  report  was  transmitted  to  the  House,  and  printed  as  House  Ex. 
Doc.  No.  l39.  Fifty-first  Congress,  lirst  session;  also  in  the  Annual 
Eei)()rt  of  th<^  ( -hief  of  Engineers  for  18SK),  part  1,  p.  C29. 

The  act  of  Congress  approved  September  19,  1890,  appropriated 
$2,500  for  tliis  improvement.  This  amount  was  estimated  in  previous 
annual  re|)orts  as  required  for  repairs  of  the  jetties;  and  with  the 
approval  of  the  Chief  of  Engineers  granite  was  purchased  in  open 
market  to  be  used  in  widening  the  base  of  Long  Jetty,  at  the  mouth  of 
the  Indian  liiver,  the  ])rice  being  82.50  per  gross  ton  delivered  and 
])la<*ed;  840  tons  of  stone  were  so  delivered,  and  tho  entire  outer  side 
of  the  Jetty  was  widened  and  the  most  exposed  part  of  the  inner  side. 

The  project  for  this  harbor  improvement  is  completed. 

Sket(!hes  of  the  harbor  showing  location  of  improvements  were 
printed  with  the  Annual  Reports  of  tho  Chief  of  Engineers  for  18^ 
(p.  <MS)  and  for  ISS<;  (p.  040). 

OPKUATIOIS'S    DIUINCJ^   THE   FISCAL    YEAR   ENDING   JUNE  30,  1894. 

During  the  severe  storm  of  August  24,  1893,  Ix)ng  Jetty  snflTered 
severe  injury.  An  examination  showed  that  the  principal  break  was 
one  of  about  30  i'evt  long  and  from  3  to  5  feet  deep,  near  the  west  end 
of  the  jetty,  but  that  in  several  ])]aces  a  few  stones  had  been  washed 
off  fi'om  the  top  of  the  work,  and  that,  if  neglected,  further  injury 
would  undoubtedly  result.  There  was  no  appropriation  for  this  har- 
bor, but  upon  rei>orting  the  facts  to  the  Chief  of  Engineers,  with  au 
estimate  of  ><250,  as  the  cost  of  repairs  immediately  necessary,  that  sum 
was  allotted  from  the  appropriation  of  July  13, 1892,  for  preliminary 
examinations,  contingencies,  etc.  With  these  funds  the  repairs  neces- 
sary for  j)reservation  of  the  jetty  were  made  in  December  1893:  85  tons 
of  stone  were  furnished  and  place<l  in  the  jetty  at  the  rate  of  $2.50  jier 
ton,  and  10  tons  of  stone  which  liad  been  thrown  down  by  the  storm 
w(»r(»  replaced  at  $1.25  ])er  ton.  The  wall  was  built  up  to  full  dimen- 
sions where  the  ])rinci])al  break  occurred,  and  for  200  feet  of  its  length 
it  was  repaired  and  strengthened. 
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At  request  of  iuterested  i)arties  a  plan  of  harbor  lines  was  ordered 
to  be  i)rei)ared,  and  an  allotment  of  $200  was  made  from  the  appro- 
priation for  '^Examination,  surveys,  and  contingencies  of  rivers  and 
harbors,"  to  defray  the  expenses  of  making  the  necessary  survey  of 
shore  line  as  it  now  exists,  and  of  preparing  plans,  etc. 

The  survey  has  been  made,  the  preliminary  plans  have  been  prepared, 
an<l  the  views  of  interested  parties  publicly  invited,  and  are  now  under 
consideration. 

The  plan  for  harbor  lines  will  be  submitted  with  recommendation  as 
to  its  adoption  early  in  the  ensuing  year. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

Long  eTetty,  as  now  repaired  and  enlarged,  has  dimensions  as  pro- 
vided in  the  i)roject,  viz,  outer  slope  2  upon  3,  and  inner  slope  1  upon 
1,  ex(!ept  for  about  300  feet  at  the  shore  end,  where  the  inner  slope  is 
steeper.  To  comi^lete  tht»  work  sufficiently  to  make  it  secure  would 
cost  about  8l,''>00;  it  would  probably  be  more  economical  and  quite  as 
satisfactory  to  make  slight  repairs  from  time  to  time  as  they  may  be 
required.     The  other  jetties  are  in  fair  condition. 

The  channel  dredged  4  feet  deej)  at  mean  low  water  from  the  mouth 
of  tin*  river  to  the  Straw  Works  Wharf,  with  width  of  CO  feet  for  about 
two-thirds  its  length  and  40  feet  for  the  remaining  third,  has  shoaled 
somewhat  on  the  sides. 

The  channel  across  the  bar  at  the  mouth  of  the  river  is  8  feet  deep 
and  over  100  feet  wide;  it  is  now  being  widened  by  private  parties 
under  authority  granted  by  the  Secretary  of  War. 

PROPOSED   OPERATIONS. 

The  project  is  completed,  and  nothing  further  is  contemplated  under 
it,  exce])t  what  is  from  time  to  time  necessary  for  the  maintenance  of 
the  jetties  and  dredged  channels. 

>'o  appropriation  is  needed  for  the  ensuing  year. 

Appropriations  for  Millord  Harbor,  Connecticut,  have  been  made,  as 
follows : 


Application. 


Date. 


Survey Juno  10, 1872 

.lettirs  oil  la.st  slioro June2JJ,  1874 

I. (mi:  'Jetty  ami  ilnMljiin^  at  month  of  river 

l)r»'«l;iin;:  to  Town  Wharf 

I>rr<li:iii;i  above  Town  Wharf  and  (M  f«M't)  below  Merwins  Wharf  on  bar Juno  14, 1880 

Siirvrv  for  breakwater Mar.    3. 1881 

Dfeiljiin;:?^  f.et  on  bar Au^.   2,1882 


Mar.   3,1875 
Jnno  18, 1878 


l>rr<l.;iiiu  s  feel  on  b.ir  ami  repairini^  ^'<>nj^  'It'tty 
Jiepairing, jetties I. 


Tola! 


Aug.  11, 18ij8 
Sept.  19, 1890 


Amount. 


$1,500 

5.000 

13,000 

10,000 

5,000 

100 

5,000 

5,000 

2.500 


47,100 


Miltor«l  Harbor  is  in  the  collcetiou  district  of  New  Haven;  it  is  about  9  miles  west 
iroin  Fort  Hale,  Now  Haven  Harbor. 

Tile  nearest  liglit-hoiise  is  on  ^Stratford  Point,  4  miles  to  the  westward. 
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I'OMMKRCIAL   STATISTICS   K1>K   TIIK   CALEXDAB   YRAR   1883. 

[Tlirongli  c.otirtoA}'  of  AV.  M.  Merwin,  Milforil,  Conn.] 

Arrivals  and  departures  of  resseU, 

[Draft,  3  to  10  feet;  tonna^,  10  to  200 tons.] 


Kin<l  of  vcKselii. 


Ifninbcr 

of  rcMud 

tripe 


Stoainors 

Sailin;^  vcHsrls. 
13argi!s 


1.' 


no 

25 


Total. 


A;:Kr«'gat<;  tonnage  of  all  trijis  not  nHCcrtainiHl. 

Freight  received  and  skipped  hy  water. 


Chh-f  artirlcs. 


Kfrcil»ts: 

Seed  jiyntrrs,  80,000  hnslu'N 
Coal  ..' 


Total  ni'j'iptH 


Slii]ini(>ntM: 

Si'fd  ovMtcrH,  SO.UOO  biiHlicId 


Total  HhiiMiionts [    2,400  ' 


Tana. 

■ 

Brtimatcd 
taIim. 

1 

1 

2,400 
6,000 

950.000 
25,iB0 

7.400  1           81.  M 

2,400 

50,000 

SO.  BOO 


No  new  linos  of  tran8i)ortation  liavo  been  cRtablislied  since  July  1, 1893. 

Th(^  year  lSil3  was  not  a.  fair  avera^o  year  for  commerce  by  water,  on  account 
of  llio  disastrous  storms  preventing  the  soiling  of  seed  oysterH,  and  on  account 
of  no  barrel  oysters  having  been  shipped,  as  they  were  too  small  for  luarkety  no 
oyst<;rs  havlug  been  set  in  the  harbor  during  1888  and  1889. 


D  g. 
IMPKOVKMKNT  OF  IIOUSATONIC  RIVER.  CONXECTICUT. 

The  llousjitoiiic  is  ji  long,  sliallow  river  running  southwanl  through 
^lassaelmsetts  and  Connecticut,  and  emptying  into  Long  Island  Soond 
just  oast  of  Stratford  Point,  about  15  miles  southwest  from  New 
llavcn.  At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge 
of  the  Naugatuek,  a  small,  rapid  river.  This  point,  which  haa  been 
reg;ir(led  as  the  head  of  navigation,  is  nearly  the  head  of  tide  water. 
About  a  mile  above  there  is  a  dam  across  the  Housatonic  River,  fhr- 
iiisliing  large  water  i)ower.  For  at  least  5  miles  below  Derby  the 
water  is  always  fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number)  was 
from  0.5  to  1.5  feet  at  mean  low  water;  there  was  also  a  bar  across  the 
river's  moutli  with  abont  1  feet  low-water  depth. 

PRO.IF.CTS  FOR  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  llepresentatives  dated 
Decend)er  20,  ISGl),  authorizing  a  survey  of  the  Ilousatonio  Biver 
below  Derby,  which  resolution  was  referred  by  the  Secretary  of  Wiir 
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to  the  Chief  of  Engineers  for  report  as  to  the  ^'necessity  for  the  sur- 
vey," an  examination  of  the  river  from  Derby  to  Long  Island  Sound 
was  made  by  Col.  D,  C.  Houston,  Corps*  of  Engineers,  who  reported 
January  8,  1870,  and  recommended  a  detailed  survey  of  all  that  part  of 
the  river,  at  an  estimated  cost  of  $5,000.  This  report  was  printed  in 
House  Ex.  Doc.  No.  02,  Forty-first  Congress,  second  session. 

I>y  act  of  Congress  approved  July  11,  1870,  a  survey  of  Housatonic 
Kiver  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700  was 
made  for  a  survey  ^'sufficient  to  determine  the  prominent  obstructions  to 
navigation."  In  his  report  on  this  survey,  dated  January  23, 1871, and 
printed  in  House  Ex.  Doc.  No.  95,  Forty-first  Congress,  third  session, 
and  also  in  the  Annual  Report  of  the  Chief  Engineers  for  1871,  p.  781, 
(jen.  G.  K.  Warren,  Corps  of  Engineers,  submitted  the  following  esti- 
mates for  making  a  channel  7  feet  deep  at  mean  low  water,  to  be  200 
feet  wide  over  the  bar  at  the  mouth  of  the  river  and  150  feet  wide  in  the 
river,  the  channel  at  the  river's  mouth  to  be  protected  on  the  east  side 
by  a  breakwater  from  Milford  Beach  : 

Jetty  at  Sow  and  Pi^s  Reef $4, 000 

Kemoviiig  Drews  Kock,  357  cubic  yards 2, 000 

Dredging  inside  the  bar  at  the  mouth 18, 486 

Dredging  on  the  bar  at  the  luouth 12, 000 

Construction  of  breakwater  at  mouth 368,475 

The  breakwater  was  to  be  built  of  riprap  up  to  IJ  feet  above  mean 
low  water  and  of  dimension  stone  above;  it  was  to  be  G  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot 
curve,  at  an  estimated  length  of  4,200  feet. 

March  3,  1871,  the  tirst  appropriation  for  improvement  of  the  river 
was  made,  and  work  in  accordance  with  the  project  was  begun.  In  1872 
the  project  was  modified  to  admit  of  a  jetty  connecting  Drews  Rock  with 
the  west  bank  instead  of  removal  of  the  rock.  This  was  done  on  the 
ground  of  economy,  and  the  jetty  was  built  in  1872.  The  result  was  to 
form  a  bar  below  the  jetty,  which  required  such  frequent  dredging  that 
it  was  found  exi)e(lient  to  remove  the  rock  as  originally  projected. 
This  was  done  in  1887-88. 

Dredging  on  the  several  bars  in  the  river  had  been  donafrora  time  to 
time  before  ]88r»,  but  no  work  had  been  done  upon  the  bar  at  the  mouth. 
The  importance  of  deepening  the  entrance  to  the  river,  then  about  4 
feet  deep,  was  not  overlooked,  but  it  was  believed  that  a  dredged  chan 
nel  would  have  little  or  no  permanency  unless  protected  by  a  break- 
water, and  appropriations  had  not  been  nmde  iu  suflScient  amount  to 
warrant  beginning  breakwater  construction  upon  the  estimates  sub- 
mitted in  1871.  In  1879  Major  Barlow  proposed  to  substitute  for  the 
originally  <lesigned  l)reakwater  a  riprap  structure,  such  as  had  been 
built  in  other  parts  of  Long  Island  Sound,  and  in  order  to  make  the 
estimated  cost  as  low  as  jmsMble  he  proposed  to  try  the  effect  of  such 
a  work  built  up  to  low-water  level  only,  and  about  G,000  feet  long,  which 
he  estinuited  to  (!ost  812,000.  In  1882  this  estimat<3  was  raised  to 
820,250.  In  188">  and  1880  certain  oyster-growers  who  wished  to  use 
the  material  of  this  bar  for  oyster-beds  offered  to  dredge  a  channel 
without  expense  to  the  United  States.  With  approval  of  the  Secretary 
of  War  this  was  done  under  contract,  and  in  two  years  52,888  cubic 
yaids  of  sand,  gravel,  and  shells  were  dredged,  making  an  entrance 
channel  70  feet  wide  and  0  feet  deep.  The  first  severe  storm  which 
occurre<l  after  the  channel  was  dredged  filled  it  at  its  outer  end  and 
showed  practically  that  dredging  there  was  useless  unless  the  channel 
could  be  protected  by  a  sufticient  breakwater. 
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Therefore,  in  the  Annual  Keport  for  1887  (see  Anuual  Beport  of  the 
Chief  of  Engineers  for  1887,  Part  I,  p.  007),  Colonel  Houston,  U.  S.  Engi- 
neers,  tlien  in  charge,  ])resente(l  revised  estimates  for  a  breakwater, 
modifying  the  originally  proposed  method  of  construction  to  one  for 
using  riprap  only,  exx^erience  at  the  harbors  of  Long  Island  Sonnd 
having  shown  this  construction  to  be  as  durable  as  dimension  work 
and  more  economical. 

At  the  same  time  estimates  based  cm  recent  surveys  for  dredging 
necessary  to  make  the  channel  7  feet  deep,  with  width  200  feet  at  the 
mouth  of  the  river  and  100  feet  above,  were  submitted.  The  latter 
width  was  adopted  in  1883,  because  up  to  that  time  the  originally  pro- 
posed width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  breakwater  and  for  dredging  sub- 
mitted in  1887: 

For  a  breakwater  5,750  foet  long,  oxtundiug  from  Milford  Beach  3,250  feet 
ill  a  coiirsi'  u1>oiit  Hontli-southenst,  thence  pnralk'l  Avitli  uuil  500  feet  from 
the  channel  2,5(K)  fe«»t  farther  to  the  12-foot  curve;  inside  the  bend  to  be 
built  uj)  to  3  feet  above  mean  low  water,  top  width  G  feet,  side  slopes  1 
u])on  1 ;  outside  the  bend  to  be  built  up  to  6  feet  above  high  water,  top 
width  12  feet,  outer  si oi)e  1  on  2,  and  inner  slope  1  on  1 $176,000 

For  dred«;in^  at  the  nnuith  of  the  river  and  at  G  bars  in  the  river,  146,000 
eubie  yanJH,  at  IG  eent»?,  with  about  15  per  cent  added  for  contingent 
expenses 27, 000 

Total 202,000 

to  whieh  should  b(>  added  about  $1,00()  annually  required  for  niaiutenance  of  ehan- 

nels. 

Jiuiuary  27,  18vS8,  a  letter  further  explaining  the  reasons  for  the  new 
estimate  for  breakwater  was  submitted  to  the  Chief  of  Engineers,  and 
was  subsequently  printed  as  Senate  Ex.  Doe.  No.  103,  Fiftieth  Congress, 
ilrst  session,  and  also  in  the  Annual  lieport  of  the  Chief  of  Engineers 
for  LSSH,  Parti,  ]).  554. 

Construction  of  the  breakwater  was  begun  July,  1889,  the  shore  end 
being  located  on  Milt'ord  Beach,  on  a  tract  of  land  deeded  to  the  United 
States  for  that  purpose  (Annual  Keport  of  the  Chief  of  Engineers  for 
LS8<),  p.  (i9()).  Jn  July,  1892,  after  the  breakwater  was  safficiently 
a(lvaiu!e(l  to  aftbrd  some  x)roteetion,  a  ehannel  7  feet  deep  was  dredged 
through  the  <mter  bar. 

At  the  bend  in  the  river  between  Stratford  and  the  sound,  where  the 
currents  had  formed  two  channels  in  the  river,  a  small  ri]>rap  dike  was 
begun  in  180.'?  to  cut  oft*  the  westerly  one  of  these  channels. 

I '])  to  July  1 ,  1S92,  the  breakwater  at  the  mouth  of  the  river  had  been 
built  to  a  length  of  4,7 10  feet,  the  3,250  feet  nearest  the  shore  end  being 
built  to  hair  tide  level,  and  the  outer  1,490  feet  to  4  feet  above  high 
water,  with  toj)  width  of  5  feet.  The  available  depth  on  the  bars  in 
the  river  was  about  4J  feet,  and  on  the  outer  bar  from  5  to  6  feet,  in  a 
crooked  channel. 

Sketches  of  the  mouth  of  the  Ilousatcmie  liiver  were  printed  in  the 
Annual  Reports  of  the  Chief  of  Kngineers  for  1880,  p.  642,  and  for 
18S7,  1).  (IO«S;  and  a  sketch  ot*  the  wiiole  length  of  the  river  below 
Derby  in  the  report  for  1882. 

()pi:katk>ns  DrniNci  tiik  fiscal  \kaii  ending  junb  30,1804. 


• 


At  the  beginning  of  the  year  three  contracts  for  work  upon  this  river 
were  in  force. 

Und<M^  <'()ntract  with  Brown  ^J^'  Fleming,  for  extending  the  break- 
water, dated  0(!tober  4,  1892,  Avork  had  been  suspended  December  5^ 
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1892;  it  was  resumed  August  2G,  1893,  and  the  contract  was  completed 
December  20,  1893.  During  the  fiscal  year  5,482  tons  of  riprap  were 
placed  in  the  breakwater,  extending  it  285  feet.  The  total  amount  of 
riprai>  delivered  under  this  contract  was  8,782  tons,  and  the  total 
length  of  work  built  was  453  feet.  Slight  repairs  were  also  made  to 
part  of  the  breakwater  about  500  feet  out  from  the  shore. 

Under  contract  wUh  the  W.  H.  Beard  Dredging  Company,  for  hire 
of  dredging  ])laut,  dated  May  2G,  1893,  work  was  in  progress  at  the 
beginning  of  the  fiscal  year.  It  was  continued  until  August  9, 1893, 
when  the  contract  was  completed.  During  the  fiscal  year  the  dredge 
worked  one  hundred  and  eighty-four  and  one-twelfth  hours,  removing 
15,8G1  cubic  yards  of  material.  The  total  number  of  hours'  work  of  the 
dredging  plant  under  the  contract  was  two  hundred  and  thirty-five 
and  one-twelfth,  and  the  total  amount  of  material  removed  was  19,796 
cubic  yards,  being  an  average  cost  of  22  cents  per  yard.  A  cliannel  75 
feet  wide  and  9  feet  deep  was  dredged  through  the  bar  a  distance  of 
about  1,000  feet;  the  depth  was  made  greater  than  the  projected  depth, 
to  increase  the  chances  of  the  channel  keeping  open. 

Under  contiact  with  1).  Y.  Howell,  for  constructing  the  shore  end  of 
the  dike  at  the  bend  below  Stratford,  actual  construction  was  begun 
early  in  July,  1893,  and  the  contract  was  completed  September  20, 
1893.  Two  thousand  and  forty-five  tons  of  rii)rap  were  placed  in  the 
dike,  building  it  out  from  shore  a  distance  of  555  feet. 

PKESENT    CONDITION   OF   IMPROVEMENT. 

The  breakwater  is  now  5,025  feet  long  and  contains  42,419  tons  of 
riprap;  for  3,250  feet  nearest  the  shore  end  it  is  built  to  about  half- 
tide  level;  the  outer  1,775  feet,  are  built  u\}  to  4  feet  above  mean  high 
water,  with  top  width  of  5  feet. 

During  the  i)ast  year  the  channels  over  the  bars  in  the  river  have 
changed  little;  their  available  depth  is  generally  from  4  to  5  feet  at 
low  water.  The  channel  on  the  outer  bar  is  reported  as  retaining  very 
nearly  the  full  depth  of  9  feet,  made  by  dredging  in  the  spring  of  1893. 

PROPOSED    OPERATIONS. 

Future  appropriations  should  be  applied  to  making  and  maintaining 
the  river  channel  and  to  completing  the  breakwater  and  dike. 

The  estimated  cost  of  completing  this  improvement  is  $112,000,  to 
whi<h  shouhl  be  added  about  $4,000  annually  required  for  maintenance 
of  dredged  channel  and  for  repairs. 

A])propriations  for  the  llousatonic  River  have  been  made  as  follows: 


Apjdication.  ,         Dato. 


Amoant. 


Kxaiiiination '  Mar.    2,  1867 

Sur\i\   July  11.1870 

Situ  and  IMirs  Jetty,  dnduini^ '  Mar.    '.i.  1871 

I )r('  w  KfM-k  J oi  t  V.  "«1  hmI «:iii^' 1  June  10, 1872 

Di «Ml^inu '  Mar.    3. 1873 

I  »o June  2:J.  1874 

Do Mar.    3.  1 875 

I ><> '  June  18, 1878 

Do J  une  14, 1880 

Do Mar.    3,1881 

Keninviii^r  Drew  Uo<k  aii<l  j«»ttv  in  18^7  Aui;.    2. 1882 

Do  : Jul V    5, 1884 

D.» Aug.   5. 1886 

('oiniiu'iuiii"^  br<'ak\vat<T.  (Ired^jinu;  . .    Aug.  11, 1888 

Kxt«'iulii)i:  breakwater,  drriljiriiig Sept.  19, 1890 

Extending  hreukwatcr,  dike  and  dredging July  13, 1892  ! 

Total 1 166,242 

\ 

ENc^  04 42 


#42 

2,700 

15,000 

15,  000 

10,000 

10,000 

5,000 

5.000 

2,(M)0 

2.009 

2.00) 

2.  500 

5,  OO:) 

3:»,  000 

35,000 

20.00J 
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Tlio  Honsatoiiic  River  is  tlio  bouudary  between  the  collection  districts  of  New 
Hav«'u  and  Fairtield.  The  nearest  work  of  defense  is  Fort  Halo,  New  Haveu  Harbor, 
about  15  miles  east.    The  nearest  light-lionse  is  on  Stratford  Point,  at  tbo  mouth  of 

the  river. 

Mmiey  statement 

July  1, 1803,  balance  unexpended $16,456.19 

June  30, 1894,  amount  expended  during  fiscal  year 13,021.19 

July  1,  1894,  balance  unexpended 1, 4^.00 

{Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  90, 1896  100^  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


Abstract  of  contractn  for  improving  ITousatonio  JUvtTj  ConneeHeui,  in  force  dMHsf  Uu 

fiscal  year  emding  June  30,  1894, 


of  contRictor. 


Dat«  of 
contract. 


Sulject  of  couiract. 


Price. 


Jlrowii    A:   Fleming.     (Vt.     4, 18I>2     IMivery  of  riprap 
Xi'W  York  Citj'.  nn«l   constmction 

of  breakwater. 
Tho     W.   II.   licird    May  26. 1893    Hire    of    dredging 
Drtidfring  Co.,  New  .  plant. 

York  Citv. 

May  25,1893     I>««livorj'  of  riprap 
j      and  couHtruction 
of  dike. 


David    V.'lTowoll, 
New  Y«»rk  City. 


$1.13  per  ton  of 
riprap. 

918.50  per  setnal 
working  hour 
of  dredge. 

$1.27  per  Ion  of 
riprap. 


Contniet  cflnnlBtad  Dm. 
20.  1893.  Anonnt  4b- 
lirerod,  8,782  Um^ 

ContniRt  eompleted  Aas. 
9,1883.  Total  aaabir 
ox  honra,  28$^^. 

Contract  compfeMSqt 
20.1883.  AmooBiii- 
lirerod,  2.045  tona. 


Commercial  sialiciics  for  calendar  year  1893, 

ABOVK   STllATKOHI)  TO   TUB   HEAD   OF  XAVIOATIOX. 

Vcfixeh  arriving  and  departing. 
[Draft,  4  to  8  foot;  tonnage,  50  to 450  jtona.] 


St(»:itiH'rs 

Siiiliiij:  rrssi'ls. 
lJurm-8 


T«)ti>l 


Kind  of  V ossein. 


ITiunWr 

of  nniiid 

trips. 


iMOMfiar 
aiitA". 


Freitjht  rcccirtd  and  shipped. 


Cliii'f  nrtirlos. 


Coal 

Iruu 

MisreiliiniMMis  (liinibrr.  Htone,  rtan<l,  rcnient.  rnblRT.  <*ii|>]ier,  etc«) 

Total 


._  J 
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llELOW    STIIATFORD. 


[Tbrough  courtesy  of  Mr.  IT.  J.  Lewis.  Stputfonl,  Conn.] 

Arrivals  and  departures  of  vessels. 

[Draft,  2  to  7  feet;  tonnage,  3  to  100  tons.] 


Kind  of  ressi'ls. 


all  trips 
(estimated). 


of  round 
trips. 


Stonmors 1,0<H)  ; 

Sailing  vessels |  10,620  ; 

Barges I  75 

ToUl '  11  605 


60, 000 

7:i.uoo 

22. 5l)0 


155,500 


Freight  received  and  shipped  by  tcater. 


Chief  articles. 


Coal 

Oysters 

Oyster  sljells 

Miseollaneous  (not  otherwise  included) 

Total 


TonP.     i 


Estimated 
value. 


10. 000  $50, 000 

200  20.  (MJO 

20,000  .            40.000 

10. 000  200,  too 


40, 200 


310.000 


The  total  tonna;;e  of  river  freight  ns  above  report<3d  is  159,830  tons  for  both  ]>tirtii 
of  tho  river,  bcini;  42,495  tons  lesa  than  that  n^ported  for  1892.  The  decrease  ia 
i¥ holly  due  to  the  prevailiu<^  business  depression. 

No  new  lines  of  transportation  have  been  established  since  July  1, 1893. 


D  10, 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
to  200  feet  between  opposite  wharves  at  its  upper  end.  The  channel, 
even  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  at  the  harbor's  mouth  was  about  5  feet  at  low 
water,  equivalent  to  11.5  at  high  water,  and  the  low  water  depth  above 
the  bridges  was  from  2  to  7  feet. 

PROJECTS   FOR    IMPROVEMENT. 

In  1833  a  i>etition  of  the  citizens  of  Bridgcjwrt  was  presented  to 
Congress  asking  an  appropriation  of  $10,000  to  improve  the  harbor. 
This  was  granted  in  1836,  and  the  agent  in  charge  was  instructed  by 
the  Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it 
200  feet  wide  through  the  outer  bar  and  100  feet  wide  through  the 
inner  bar,  or  so  much  as  the  api)ropriation  would  admit  of.  The  work 
was  done  by  contract  in  1837.  The  rate  was  high  (understood  to  be 
72.8  cents  per  cubic  yard),  and  the  funds  were  exhausted  wlien  the 
channel  through  tiie  outer  bar  had  been  made  CO  feet  wide. 

In  1838,  Captain  Swift,  IJ.  S.  Engineers,  reported  that  the  channel 
had  been  sounded  and  was  found  to  be  12  feet  deei),  or  4  feet  deeper 
than  when  left  by  the  dredger. 
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Nothing  furtlier  was  done  until  1852,  when  a  second  appropriation 
of  $10,000  was  made. 

Captain  Dutton,  U.  S.  Engineers,  found  that  the  channel  on  the  outer 
bar  was  then  G  feet  deep  and  90  feet  wide,  and  on  the  inner  bar  but  5  feet 
deep,  and  he  submittecl  a  project  for  dredging  through  both  bars  to  a 
dei)th  of  8  feet  and  a  width  of  200  feet,  at  a  total  estimated  cost  of 
$32,000.  This  project  was  approved  by  the  Secretary  of  War  February 
5, 1853,  and  with  the  $10,000  then  available  channels  8  to  13  feet  deep 
were  dredged  100  feet  wide  through  the  inner  bar  and  60  feet  wide 
tlirough  the  outer  bar. 

By  act  of  Congress  api)roved  June  23,  1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  "  the  present  state  of  the  harbor,  and  the  character 
and  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides," 
it  being  feared  that  Long  Beach,  on  the  east  side  of  the  harbor's  mouth, 
was  making  northwestward  by  reason  of  sand  drifting  along  the  shore 
in  sudi  a  w^ay  as  to  contract  and  ultimately  fill  up  the  channel  above 
the  inner  bar.  Col.  D.  C.  Houston,  U.  S.  Engineers,  then  in  charge,  iu 
his  report  on  the  survey,  dated  January  12,  1867,  stated  that  it  had 
been  i)roposed  to  construct  a  breakwater  extending  out  from  Long 
Beach  to  arrest  the  sand ;  but  the  danger  feared  did  not  seem  imminent, 
and  he  recommended  a  series  of  observations  for  the  purpose  of  ascer- 
taining the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore  line  of  Long  Beach  was  made. 

In  1868  the  officer  in  charge  was  directed  by  the  Chief  of  Engineers 
to  make  ^'such  resurvey  of  Bridgeport  Harbor,  Connecticut,  as  maybe 
found  necessary  to  ascertain  what  changes  have  occurred  since  the  sur- 
vey of  1866."  In  the  report  on  this  survey  it  was  stated  that  the  chan- 
nel remained  the  same,  and  that  no  api)ropriation  was  needed  until 
''tlie  clianncl  is  found  inadequate  to  the  necessities  of  commerce,  and 
tlien  dredging  must  be  resorted  to." 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Con- 
gn\ss  asking  that  an  appropriation  ''be  made  to  remove  said  sand  bar 
(tlie  outer  bar)  and  to  widen  and  deepen  said  channel  and  harbor,  iu 
order  that  vessels  drawing  12  feet  of  water  may  be  enabled  to  enter 
without  being  grounded  and  without  the  aid  of  lighters,"  and  a  survey 
or  examination  of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  (leneral  Warren,  U.  S.  Engineers. 
He  made  an  examination  of  the  harbor,  and  found  it  unnecessary  to 
make  further  surveys.  In  his  report,  dated  January  12,  1871,  (leneral 
Warren  submitted  a  ])roJect  for  dre<lging  a  channel  100  feet  wide  and 
12  feet  deep  at  extreme  low  water  (or  14  feet  deep  at  mean  low  water), 
and  for  building  a  pier  .'^000  feet  long,  extending  out  from  Long  Beach, 
to  be  partly  of  riprap,  i)artly  of  dolphins.  The  estijnated  cost  of  the 
l)roJect  was  si 24,000.  After  an  ai)[n'oi)riation  of  §20,000  was  made,  in 
1871,  work  uiuler  this  project  was  begun,  dredging  to  dei)ths  of  12  and 
1.'^  feet  at  mean  low  water,  and  substituting  a  ripi-aj). jetty  f(U' riprap 
and  doli)liins.  The  jetty  was  completed,  as  far  as  deemed  necessary, 
in  187:5. 

In  187r»  tin'  <limensions  of  the  i)rqjected  channel  were  modified  so  as 
to  make  it  12  feet  <leep  at  mean  low  water  and  from  200  to  .'500  feet 
wi<le.     This  was  ac<*omplivShed  in  1882. 

In  187S,  in  e()mplian<*e  with  the  terms  of  the  approi)riation  aet  of 
that  year,  a cliannel  100  feet  wi<le  an<l  0  feet  deop  was  dredged  from 
the  lower  bridge  to  the  horse  railroad  bridge,  a  distance  of  about  .'^,000 
feet. 

After  the  appropriation  of  1882  a  project  for  widening  to  600  feet 
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the  channel  between  the  Inner  Beacon  and  the  Naugatuck  Raihoad 
Wharf  was  adopted,  to  prevent  overcrowding  the  main  channel  by  ves- 
sels entering  to  seek  refnge  during  storms.  The  estimated  cost  was 
$60,000.  This  is  nearly  completed,  a  small  area  near  the  Inner  Beacon 
remaining  to  be  dredged. 

In  Noveirfber,  1887,  a  petition  was  sent  to  the  Secretary  of  War, 
signed  by  the  mayor  and  other  citizens  of  Bridgeport,  asking  that 
$10,000  be  appropriated  fur  a  channel  Si  to  9  feet  deep  and  100  feet 
wide  above  the  horse  railroad  bridge.  This  petition,  with  indorse- 
ments and  reports  estimating  $18,000  as  the  cost  of  such  work,  is 
printed  in  the  Annual  Kei)ort  of  the  Chief  of  !Elngineers  for  1889,  Part 
I,  pp.  607-699. 

The  appropriation  act  of  1888  authorized  this  work,  and  the  project 
was  therefore  extended  to  include  it. 

March  8,  188i>,  a  petition  was  addressed  to  the  Secretary  of  War  by 
the  mayor  and  other  citizens  of  Bridgeport,  representing  the  necessity 
of  a  breakwater  within  the  harbor  of  Bridgeport.  This  petition,  with 
indorseme^nts,  is  printed  in  the  Annual  lieport  of  the  Chief  of  Engi- 
neers for  1889,  Part  I,  pp.  700-702.  The  indorsements  estimate  the  cost 
of  a  breakwater  from  the  Tongue  to  the  Inner  Beacon  at  about  $30,000, 
and  authorize  the  extension  of  the  project  to  include  this  work. 

The  project  for  improving  this  harbor,  as  thus  extended,  consists — 

1.  In  dredging  to  make  and  maintain  a  channel  12  feet  (leepat  mean 
low  water,  and  300  feet  wide,  or  more,  from  Long  Island  Sound  to  the 
lower  bridge,  nearly  completed.     Estimated  cost  to  complete,  817,000. 

2.  In  dredging  to  make  and  maintain  a  channel  9  feet  deei)  and  100 
feet  wide  from  the  lower  bridge  to  the  head  of  the  harbor,  partly  com- 
pleted.    Estimated  cost  to  complete,  $3,000. 

3.  In  building  a  breakwater  from  the  Tongue  to  the  Inner  Beacon, 
partly  finished.  Estimated  to  cost  $30,000,  of  which  $15,000  have 
been  appropriated. 

It  is  probable  that  ultimately  an  extension  of  the  east  breakwater 
will  be  required,  in  order  to  prevent  the  shoaling  of  the  outer  bar. 

Up  to  July  1,  1892,  a  breakwater  had  been  built  at  Long  Beach  on 
the  east  side  of  the  harbor  entrance;  the  channel  from  Long  Island 
Sound  to  the  lower  bridge  had  been  dredged  12  feet  deep  and  300  feet 
wide  or  over,  it  being  770  feet  wide  between  the  Inner  Beacon  and  the 
I^augatuck  Railroad  Wharf.  Above  the  lower  bridge  the  channel  had 
been  made  9  feet  deep  at  mean  low  water,  with  widtli  of  100  feet  to  the 
horse-railroad  bridge;  thence  for  a  distance  of  about  2,600  feet  (to 
within  25  feet  of  the  upper  landing  in  the  harbor),  with  width  from 
90  to  60  feet.  The  breakwater  from  the  Tongue  to  the  Inner  Beacon 
had  been  built  to  its  full  length,  1,165  ieet,  with  a  top  width  of  5  feet 
at  3  feet  above  high  water,  a  cross  section  adoi)ted  in  order  to  cover  the 
whole  distance  at  once,  and  thus  prevent  scouring  on  line  of  work. 

Harbor  lines  for  this  harbor  were  established  by  the  Secretary  of  War 
July  1,  1893. 

OPERATIONS   DXTRINO   THE   FISCAL   YEAR   ENDINCJ   JUNE  30,   1894. 

Nothing  was  done. 

PRESENT    CONDITION   OF   IMPROVEMENT. 

The  12-foot  channel  is  75  feet  wide  on  the  outer  bar,  but  for  200  feet 
width  there  is  a  depth  of  11  feet  or  over;  thence  across  the  inner  bar 
and  up  to  the  Inner  Beacon  the  12-foot  channel  is  about  300  feet  wide\ 
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tlieiice  lip  to  tlie  Naugatuck  Kailroad  Wharf  it  is  770  feet  wide;  from 
that  wliaii'  to  the  lower  bridge  it  bas  shoaled  so  that  tbe  present  depth 
is  from  1«  to  11  feet. 

Tlie  <^tiaiinrl  from  the  lower  bridge  to  the  Itorae-railroad  bridge, 
du'dgcd  !»  feet  deep  and  100  feet  wide  iit  1878,  retniiis  nearly  thatde^li 
and  wi<lth ;  the  t)-fuot  cliauuel  above  tbe  horse-railroad  bridge  is  fhta 
(iU  to  UO  feet  wide,  and  about  2,G00  feet  long,  extending  to  within 'S 
Ifeet  of  the  upper  landing. 

The  breakwater  at  I-o»g  Beach  baa  settled  since  it  was  built  in 
1S71-1873;  it  still  serves  the  pnriwse  for  which  it  wasdeaignei],ttndi>o 
repairs  are  now  needed. 

The  project  of  18$2  for  making  GOO  feet  n-idth  of  channel  betmeo 
the  Inner  Beacon  and  the  Naugatack  Railroad  Wharf  was  reported 
completed  in  1887,  A  greater  width  (770  feet)  was  obtained  in  1M3L 
TIic  Inner  Beacon  lias  since  been  rebuilt,  and  its  location  slightlf 
changed,  which  makes  it  desirable  to  cut  off  a  short  point  outside  tbe 
new  ^Kiflition  of  that  beacon.    This  was  partly  done  in  188S. 

Tlic  breakwater  from  the  Tongne  to  the  Inner  Beacon  has  been  built 
to  full  length,  but  not  to  the  cross  section  necessary  for  permanence. 

PBOPOSBD    OPERATIONS. 

With  future  appropriations  it  is  proposed  to  dredge  to  maintain  the 
existing  chaniiei.s,  to  wiileii  the  channel  above  the  Nangatack  Uailnwd 
Wharf  eaiitward  to  the  liaibor  line(about  200  feet),  and  to  complete 
the  channel  above  the  })iidgea;  also  to  complete  the  breakwater  fnB 
the  Tongue  to  the  Inner  Beacon  by  enlarging  it  to  its  projecteil  crow' 
section,  if  nct-e^tsary.  Tlie  estimated  cost  of  tbe  above  work,  not 
inclnding  what  may  be  required  for  maintenance  of  cbuinel,  is,  as  here- 
tofore reiwrteti,  93o,000.  The  project  conld  be  completed  to  advaotage 
in  a  single  year  and  at  the  estimated  cost. 

The  annual  cost  of  maintaining  the  dredged  chaunele  in  this  barbn 
is  estimated  at  $.'MHIO. 

Appro])riationR  for  the  improvement  of  Bridgeport  Harbor  have  beta. 
made  as  follows: 
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Bridgeport,  the  port  of  entry  for  the  colloctioti  district  of  Fairfield,  is  situated 
about  2  miles  from  Loug  Islaud  Sound,  at  tho  head  of  Bridgeport  Harbor. 
There  is  a  lij^ht  house  at  the  entrance  to  the  harbor. 
Fort  Hale,  New  Haven  Harbor,  the  nearest  work  of  defense,  is  18  miles  east. 

Money  statement. 

July  1,  1893,  balance  unexpended $1, 188. 37 

June  30,  1894,  amount  expended  during  fiscal  year 843. 97 

July  1,  1894,  balance  unexpended 344.40 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    35, 000. 00 
Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

• 
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Arrivals  and  departures  of  vessels. 
[I>r.ift,  6  to  18  feot;  tonnage,  50  to  1,250  tons.] 


Kintl  of  vessels. 


Nnmber 

of  round 

trips. 


Steamers 

Sailiiiji  vessels 
Barjies 

Total.... 


7,035 
2, 9i:) 
5,001 


Aggregate 

tonnage  of 

all  trips. 


10,149  :      1,229,533 


Cargoe9. 


Ilocoiptrt. .. 
Slnpnient«. 

Total 


Estimated 
value. 

$28,446.9^ 
27, 752,  (W7 

56,199,334 


Number  of  vessels  repaired  during  1893,  79. 

The  above  iigures  show  a  total  tonnage  of  freight  of  882,793  tons,  being  |fc  decrease 
of  U  1,397  tons  since  the  last  report  received  (1892),  when  1,324,190,  tons  were 
reported.  The  larg^e  di'rterence  is  stated  to  be  due  to  the  general  depression  of  busi- 
ness durin«:   1893,  nnd  to  the  damage  done  to  the  oyster  industry  by  the  severe 


autumn  irales. 


No  new  line  oT  irnnsportation  has  been  established  since  July  1,  1893. 


D  II. 


IMrKOVKMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  liarbor,  l.J  miles  long  from  northeast  to  southwest  and  300  to 
2,5(K)  feet  wide,  lies  between  the  inainlan<l  on  the  west  and  Fayerweather 
Island  on  the  east,  and  includes  the  navipible  pail;  of  Cedar  Creek,  a 
small  tidal  inlet  which  extends  up  into  the  western  part  of  the  city  of 
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Bridgeport,  and  affords  water  communication  of  great  value  to  several 
large  manufactories  in  its  immediate  neighborhood.  It  is  in  the  interest 
of  the  city  of  Bridgeport  that  the  improvement  of  Black  Eock  Harbor 
is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water.  This  part  of  the  harbor  was  formerly  much  used  as  a  refuge 
for  vessels  overtaken  by  storms,  but  it  is  not  deep  enough  for  most 
vessels  now  engaged  in  commerce  through  the  sound.  Before  work 
was  done  in  Cedar  Creek  the  depth  there  was  from  2  to  4  feet,  and  the 
channel  was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on 
the  southeast  by  a  broad,  flat  -sand  bar,  which  was  bare  at  about  half 
tide,  and  which  joined  Fayerweather  Island  with  the  mainland. 

PROJECTS  FOR   IMPROVEMENT. 

Between  1836  and  1838  $21,500  were  expended  in  building  a  sea  wall 
across  a  breach  in  the  southern  part  of  Fayerweather  Island,  to  pre- 
serve the  light-house  reservation  at  the  south  end  of  the  island  and  to 
prevent  shoaling  on  the  anchorage  ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12,  1883, 
Col.  McFarland,  U.  S.  Engineers,  submitted  a  project,  providing — 

1.  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
ing a  breakwater  over  the  bar  northeast  of  Fayerweather  Island,  to  be 
about  half  a  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3J 
feet  above  mean  high  water  or  10  feet  above  low  water. 

2.  For  making  a  channel  80  feet  wide  and  0  feet  deep  at  mean  low 
water,  extending  up  Cedar  Creek. 

The  estimated  cost  was — 

Breakwater $58,  000 

Dredging 22,  000 

Total 80,  (XH) 

Work  under  this  ])rqjeet  was  begun  in  1885,  and  up  to  July  1,  1S1)3, 
the  breakwater  had  been  built  to  its  full  length  in  order  to  prev(Mit 
the  currents  from  cutting  a  cliannel  across  the  bar,  but  its  cross  section 
was  k'ss  than  designed  both  in  height  and  width;  also  a  channel  (J 
feet  deep  or  over  had  been  dredged,  with  width  of  SO  feet,  extending 
from  deep  water  northward  up  Cedar  Creek  to  within  500  feet  of  the 
head  of  the  creek,  being  2,200  feet  nortli  of  the  Forge  Company's 
Wharf.  This  channel  was  further  widened  and  deepened  in  phices  by 
private  parties. 

A  sketch  of  IMack  Kock  Harbor  was  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  p.  944. 

OPERATIONS   DURINC^   THE   FISCAL    YEAR    ENDING   JUNE   30,  1894. 

At  the  beginning  of  the  year  a  contract  for  dredging  about  25,000 
cubic  yards  of  material,  at  tlie  rate  ot  17  cents  per  yard,  was  in  force, 
entered  into  with  Alonzo  J.  Beardsley  October  10,  1892. 

Work  under  this  contract  was  begun  November  17,  1893,  and  the 
contract  was  completed  under  extension  January  5,1894.  Twenty-five 
thousand  cubic  yards  of  sand  and  mud  were  dredged,  widening  the 
channel  opposite  Fancher's  Dock,  Black  IJock,  and  removing  shoals 
from  the  diannel  for  about  one-half  mile  above  that  dock,  giving  it  the 
full  luojected  width  and  depth. 
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The  violent  storms  of  August  24  and  August  29,  1803,  caused  con 
siderable  damage  at  the  north  end  of  the  old  sea  wall  on  Fayerweather 
Island^  built  in  1836-'38.  A  gap  of  about  120  feet  in  length  was  made 
at  the  north  end  of  the  wall,  and  it  was  first  reporte<l,  as  appearances 
indicated,  that  such  a  length  of  wall  had  been  washed  away.  Careful 
measurements  were  made  subsequently,  which  showed  that  but  a  small 
part  of  the  wall  had  disappeared — not  more  than  10  or  12  leet — and 
that  the  rest  of  the  gap  was  occasioned  by  the  washing  away  of  the 
island  just  north  of  the  wall  down  to  about  ordinary  high  water  level. 
For  about  110  feet  south  of  the  gai^  the  wall  had  sustained  very  con- 
siderable injury  and  slight  injury  at  several  points  farther  south. 
There  was  great  danger  that,  unless  promptly  repaired,  the  damage 
would  be  increased  by  ordinary  storms.  The  funds  available  for  Black 
Eock  Harbor  were  covered  by  an  existing  contract,  and  the  repair  of 
this  old  sea  wall,  though  frequently  referred  to  in  annual  reports,  was 
not  included  in  the  project  for  improvement  for  which  appropriations 
had  been  made.  Upon  reporting  the  facts  to  the  Chief  of  Engineers, 
with  an  estimate  of  $3,500  as  the  cost  of  properly  rei>airing  this  sea 
wall,  the  amount  was  allotted  for  this  puri)ose  from  the  appropriation 
of  July  13,  1892,  for  '*  Examinations,  surveys,  and  contingencies  of 
rivers  and  harbors." 

Thirteen  hundred  and  eighty-four  tons  of  stone  were  purchased  and 
placed  in  the  work,  of  which  811  tons  were  quarry  stone,  at  $2  per  ton, 
and  673  tons  were  picked  ui)  from  a  reef  at  the  south  end  of  the  island, 
at  $1.75  per  ton.  One  hundi-ed  and  fifteen  linear  feet  of  the  old  wall 
were  rebuilt  and  160  feet  of  new  wall  added,  extending  the  work  north- 
wardly to  the  high  sand  bank,  and  minor  repairs  were  made  to  other 
parts  of  the  wall. 

Work  was  done  by  hired  labor  and  i)urchase  of  material  in  open 
market,  as  being  the  method  most  economical  and  advantageous  to  the 
Government.    It  was  completed  May  11, 1894. 

PRESExXT    CONDITION    OF   IMPROVEMENT. 

The  breakwater  between  Fayerweather  Island  and  the  mainland  is 
built  to  its  full  length,  2,744  feet,  but  not  to  the  cross  section  first  pro- 
posed. So  far  it  serves  the  i)urpose  for  which  it  was  designed,  and 
its  enlargement  is  not  necessary  at  present. 

The  6-foot  channel  has  been  dredged  to  the  head  of  navigation  in 
Cedar  Creek,  the  east  branch  of  the  harbor,  with  full  i^rojected  depth 
and  width.  Additional  dredging  to  widen  and  deepen  the  channel  in 
places  has  been  done  by  juivate  parties. 

Of  the  project  of  1885  there  lemains  only  the  enlargement  of  the 
breakwater,  and  as  this  is  not  necessary  at  present,  the  project  is  con- 
sidered completed. 

The  sea  wall  built  across  a  breach  in  Fayerweather  Island  in  1836-'38, 
and  repaired  in  1894,  still  closes  the  breach  and  preserves  the  island. 
The  parts  repaired  and  rebuilt  are  in  good  condition,  but  dnring  the 
winter  of  1893-'94  considerable  damage  was  done  to  other  parts  of  the 
wall  by  the  unusually  severe  storms.  Part  of  the  wall  was  under- 
mined, and  to  make  the  structure  secure  quite  extensive  repairs  at 
several  points  are  necessary,  amounting  in  aggregate  probably  to 
slightly  more  than  was  done  during  the  past  season. 
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« 

PROPOSED  OPERATIONS. 

Tlie  i)rqject  for  this  improvement  Las  been  comp]ete<l  ns  far  as  is  now 
necessary,  and  no  further  work  under  it  is  now  praposv^d. 

Wlien  funds  can  be  made  available,  it  will  be  desirable  to  tfaoroaghly 
repair  the  ohl  sea  wall  on  Fayerweather  Island. 

A])proi)riations  for  the  improvement  of  Black  Uock  Harbory  Con- 
necticut, have  been  made  as  follows: 


Applicntiun. 


Build  in;;  H<*a  ivall  on  ray»*rweathor  Islund 

SnrA-pv 

Buildm;;  breakwatiT  nil  I  dnnlji^ing 

Dredciii;; 

Do 

Do 

Do 


Total 


Date. 


1830-*88 
▲ag.  3. 1888 
Jaly  5,1884 
Aug.  5, 1886 
Ang.11,1888 
Sept.10, 1880 
Juijli,  1802 


Amooat. 


$21,500 


SO.  000 
6.000 

10.000 
ft.OM 
ft,  COO 


88.830 


Black  Kock  Tlarbor  is  in  tUo  Fnirficlcl  conoction  district,  of  which  Bridgeport  is 
the  port  of  entry.  Tlicrc  is  :i  light-hoiiso  at  tlio  harbor  entrance.  Fort  Hale,  Kew 
liaven  Harbor,  the  nearest  ^York  of  dofense,  is  20  miles  oast. 


Money  statement 


July  1 ,  1893,  balance  iincxpende<t $4, 969.06 

Jnno  :>0,  ISUl,  amount  expended  dnring  fiscal  year 4,064.47 


July  1,  lS9t,  balance  unexpended 


905.19 


Ahstiavl  of  conlnu'i  for  improving  Black  Bock    Harbor,   ConfMeiieui,  im  fore§  d*ri»§ 

thefiffcal  year  ending  June  30,  1894, 


!N::in  •  ami   addn'88  of  eon-     Dateofcon- 
iractor.  tract. 


Snbject  of  con- 
tract. 


I 


Aloii/.o  J.  IJi'anlslcy.  IJridye-     Oct.  10, 1802  ;  Dredging 
port.  ('onn.  *  ! 


Price  per 
cu.  yd. 

$0.17 


Contnet  oompleted  «■!•' 
cztsnaloii  Jaawinr  Si  UfJ: 
total  onount  dnoied,  W^ 
cahie  yards. 


CO.MMERCIAL   STATISTICS   FOR   CALKNDAll  YKAR   1803. 

[Furnisbod  by  courtesy  of  ra]>t.  John  McXcil,  Imrborma'ter  at  Bridgeport,  CoBB.] 

Freight  received  and  shipped  by  water. 


Chief  articles. 


(^o:il,  iron,  and  sand 

^liHccllancouB  (not  oIluTwisu  included) 

Total 


si,i78    im.e9Li 


I 

/ 
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Arrivals  and  departures  of  veascU  used  in  above  traffic, 
[Draft,  G  ij  13  feet ;  ionnagv,  95  to  330  tons.] 


Number  Number  '  Apjercgate 
Kind  uf  vraseU.  of       of  round    tonhn;;»  of 

nlltripH. 


Stcftmers 

Siiiliug vessels 55    J        796  '.  54,575 

Barges 

Total 298  1  790  54.575 

The  above  fij;^ares  show  an  increaso  in  tonnage  of  freight  of  2,122  tons  over  that 
reported  for  1^2. 
■    iCo  new  line  of  transportation  has  been  established  since  July  1,  1893. 


D  12. 
IMPROVEMENT  OF  SAUGATUCK  RIVER,  CONNECTICLT. 

The  navigable  part  of  tbis  river  is  a  tidal  inlet  extending  from  tlie 
village  of  Westport  southerly  to  Long  Island  Sound,  a  distance  of  about 
4J  miles  by  course  of  channel.  For  nearly  2  miles  below  Westport  the 
stream  is  only  from  200  to  1,200  feet  widej  below  this  it  expands  into  a 
rather  broad  inner  bay  with  a  narrow  channel  following  the  west,  south, 
and  east  shores,  and  then  turning  abruptly  to  the  southeast  and  passing 
to  the  sound  between  Cedar  Point  on  the  north  and  Cockenoes  Island  on 
the  south.  On  the  south  side  of  the  inner  bay  lies  *'  Great  Marsh," 
which  is  connected  with  Cockenoes  Island  by  a  broad  sand  flat  nearly 
bare  at  low  tide,  and  east  of  the  island  a  reef  of  bowlders  extends  east- 
ward 1 J  .miles;  so  that  the  only  entrance  to  the  harbor  at  low  tide  is  to 
the  eastward  of  this  reef. 

A  mile  and  a  half  below  Westport  lies  the  settlement  and  railroad 
station  of  Saugatuck  on  the  west  bank  of  the  river.  Before  1830  the 
village  of  Westport  was  known  as  Saugatuck. 

The  navigable  part  of  the  river  is  crossed  by  three  bridges,  all  having 
draws  of  sufficient  jsize  for  the  commerce  of  the  stream.  The  upx>er- 
most  is  a  wagon  bridge  at  Westport;  a  mile  and  a  (piarter  below  is  a 
wagon  bridge  near  Saugatuck,  and  a  quarter  mile  farther  down  is  the 
bridge  of  the  New  York,  New  Haven  and  Uartford  Eailroad. 

The  mean  rise  of  tide  is  about  7  feet. 

From  Long  Island  Sound  to  the  railroad  bridge  the  natural  available 
depth  of  water  was  abont  5i  feet  at  mean  low  tide,  ^vith  a  channel 
generally  narrow  and  circuitous;  above  the  railroad  bridge  the  channel 
was  fairly  straight  with  a  low-water  depth  diminishing  to  practically 
nothing  at  Westport.  Several  rocks  lying  in  or  close  to  the  channel 
are  sources  of  some  danger  to  navigation. 

PROJECTS  FOR  IMPROVE^IENT. 

» 

Improvements  at  this  locality  have  been  made  by  the  United  States 
under  the  several  titles  of  Saugatuck  Harbor,  Cedar  Point,  Westi)ort 
Harbor,  and  Saugatuck  liiver. 

Upon  petition  of  citizens  of  Westport  (then  Saugatuck)  Congress 
appropriated,  May  20,  1826,  $400  for  a  survey  of  the  river  and  harbor 
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of  Saiigatuck,  in  order  to  determine  "the  expediency  and  expense  of 
removing  the  obstructions  to  navigation"  in  the  river  and  "of  facilitat- 
ing the  commercial  intercourse  between  the  port  of  Saugatuck  and  the 
city  ot  Xew  'J'ork."  The  survey  was  made  by  Lieut.  Col.  Anderson  in 
1826,  and  in  his  report  a  project  for  improvement  was  submitted,  con- 
sisting in  deepening  the  channel  by  from  1  to  1 J  feet  from  Westport  for 
4r)9  yards  downstream,  removal  of  two  rocks  in  the  river,  and  build- 
ing a  breakwater  on  Cedar  Point  to  prevent  its  washing  away,  all  at  a 
cost  of  $000;  and  further,  in  cutting  a  canal  through  "Great  Marsh'' 
to  save  the  distance  around  Cockenoes  Island  for  west-bound  vessels, 
excavating  and  banking  up  31,860.94  cubic  yards  of  material  at  a  cost  of 
$5,6U8.05,  the  total  cost  of  the  projected  improvement  being  $6,128.65. 
This  did  not  include  stone  for  a  wall  along  part  of  the  east  bank  of  the 
canal,  which  it  was  stated  could  be  procured  at  ^mall  cost  if  needed. 

Under  this  project  six  different  appropriations  were  made  and  the 
work  was  completed,  practically  as  designed,  in  1839. 

It  is  not  known  what  dredging  was  done  in  the  river  or  what  obstruc- 
tions were  removed,  but  the  amount  of  such  work  is  believed  to  be 
small. 

The  breakwater  on  Cedar  Point  was  begun  in  1827  and  completed  in 
1837.  It  was  made  about  390  feet  long  and  10  feet  wide  on  top,  the 
top  being  4  feet  above  mean  high  water,  under  two  appropriations — 
one  of  $1,500,  March  2,  1827,  for  removing  obstructions  in  the  river 
and  protecting  the  harbor  at  Cedar  Point,  and  one  of  $1,000,  July  4, 
1830,  for  further  securing  the  beach  at  Cedar  Point.  It  is  believed 
that  nearly  all  of  both  appropriations  was  applied  to  the  breakwater. 

In  1836-'40,  the  canal  was  cut  through  Great  Marsh,  extending  from 
a  bend  in  the  channel  of  the  inner  bay  to  the  sound,  and  thus  saving 
the  distance  around  Cockenoes  Island  and  the  reef  east  of  it,  and 
shortening  the  distance  between  We  tport  and  points  west  by  about  4 
miles.  Tlic  canal  was  made  68  feet  wide  at  higli  w^ater,  44  feet  wide  at 
bottom,  and  was  1,.'550  feet  long,  exclusive  of  the  dredging  required  to 
connect  it  with  deep  water  at  either  end.  It  was  first  made  2  feet  dee]) 
at  mean  low  Avater  and  subsequently,  under  appropriation  of  July  7, 
18:58,  deepened  to  4  feet.  Part  of*  the  east  side  was  also  protected  by 
a  dry  wall,  and  in  line  of  this  wall  a  beacon  was  built  to  mark  the 
entrance  from  the  sound.  The  canal  was  built  under  three  api)r()- 
l)riations  for  improving  Westport  Harbor,  made  in  183(),  1837,  and  1838, 
and  aggregating  $11,516.  It  filled  up  so  rapidly  that  since  1850  it  has 
been  of  little  use. 

The  next  appropriation  made  for  this  harbor  was  $2,500,  March  2, 
1867.  Proposals  were  invited  for  extending  the  sea  wall  on  Cedar  Point 
and  for  removing  three  rocks  above  tlie  railroad  bridge,  but  the  prices 
oU'ered  whmc  considered  too  high;  $410.10  were  expended  in  advertis- 
ing, in  examination  of  the  harbor,  and  preparing  estimates  of  cost  of 
Avork,  and  it  was  reported  that  the  work  necessary  Wim  removal  of  rocks, 
extension  and  rei>air  of  sea  wall,  and  repair  of  canal  and  canal  wall,  at 
a  i)r()l)able  cost  of  $12,150.  The  unexpended  balance  of  this  appropri- 
ation reverted  to  the  Treasury  by  act  of  Congress  of  July  12,  1870,  but 
was  reappro[)riated  by  act  of  March  3,  1871. 

July  11,  1S70,  $2,500  were  appropriated  for  improving  Westimrt 
Harbor,  which  was  expended  the  same  fiscal  year  in  repair  of  the  l)ieak- 
water  on  Cedar  Point.  About  64  feet  of  the  old  work  were  rebuilt  and 
it  was  extended  northwardly  43^  feet,  making  its  total  length  about 
434  feet;  the  new  work  was  5^-feet  width  on  top  and  from  1  to  li  feet 
higher  than  the  old  wall. 
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The  reappropriated  balance  of  the  appropriation  of  18G7  was  consid- 
ered too  small  to  effect  any  useful  improvement,  and  was  applied  in  1872 
to  making  a  survey  of  the  whole  len^h  of  the  river  and  harbor. 

In  1883  an  examination  of  this  harbor  was  made  in  pursuance  of  the 
river  and  harbor  act  of  August  2,  1882.  Tl\e  officer  in  charge  recom- 
mended that  the  canal  be  abandoned,  and  that  a  survey  be  made  to 
determine  the  cost  of  excavating  a  channel  4  feet  deep  up  to  the  vil- 
lage of  Westport  as  being  an  improvement  worthy  to  be  made,  pro- 
vided it  could  be  done  at  reasonable  cost.  A  survey  was  made  in 
accordance  therewith,  and  an  estimate  of  $36,000  submitted  for  such  a 
channel,  to  be  100  feet  wide,  including  removal  of  a  few  bowlders  in  and 
near  the  channel.  (See  Annual  Eeport  of  the  Chief  of  Engineers  for 
1884,  Part  11,  p.  G75.) 

In  1886  certain  citizens  of  Westport  addressed  a  petition  to  the  Sec- 
retary of  War  urging  the  reopening  of  the  canal  through  Great  Marsh. 
This  petition  was  printed,  in  connection  with  the  report  upon  a  prelim- 
inary examination,  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1891,  p.  841. 

The  river  and  harbor  act  of  1890  directed  a  preliminary  examination 
of  Saugatuck  Kiver,  which  was  made  and  reported  upon  under  date  of 
January  8, 1891.  (Report  i)rinted  in  House  Ex.  Doc.  !N"o.  179,  Fifty-iirst 
Congress,  second  session,  and  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  p.  840.) 

In  the  report  estimates  were  presented — 

1.  For  a  channel  100  feet  wide  and  G  feet  deex)  at  mean  low  water  up  to  the 

village  of  Westport ." $40,000 

2.  For  a  channel 60  feet  wide  and  4  feet  deep  at  mean  low  water  to  Westport .     10, 000 

3.  For  reopening  the  canal,  making  it  100  feet  wide  and  5  deep  at  mean  low 

water 21,000 

with  recommendations  that  the  improvement  of  the  natural  channel 
s&ould  precede  any  work  on  the  canal. 

The  river  and  harbor  net  of  1892  directed  a  preliminary  examination 
of  Westport  Harbor,  \vhich  was  made  in  the  same  year  and  reported 
upon  Kovember  1,  1892.  The  report  (printed  in  tlie  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  p.  990,  and  also  in  House  Ex.  Doc.  No. 
114,  Fifty-second  Congress,  second  session)  stated  the  harbor  to  be 
worthy  of  improvement,  and  submitted  an  estimate  of  8500  as  the 
cost  of  a  survey  '^to  determine  what  further  improvements  are  neces- 
sary and  to  make  a  i)roject  and  estimate  of  their  cost.'' 

By  the  same  act  of  1892,  $7,000  were  appropriated  for  improvini;: 
Saugatuck  !l^ver,  ''to  be  expended  in  the  improvement  of  the  natural 
channel,"  and  by  approval  of  the  Secretary  of  War,  July  21,  1892,  the 
project  was  adopted  providing  for  a  depth  of  4  feet  and  width  of  00 
feet  to  the  village  of  Westport,  at  an  estimated  cost  of  $10,000. 

Up  to  July  1,  1893,  3,651  cubic  yards  of  material  had  been  dredged 
under  this  project,  extending  the  4-foot  channel  about  900  feet  toward 
Westport,  with  width  of  CO.  feet;  the  contract  for  dredging  was  in 
progress. 

No  sketch  of  this  river  and  harbor  has  appeared  in  the  annual  reports 
of  the  Chief  of  Engineers  previous  to  1894. 

OPERATIONS   DURING   THE   FISCAL   YEAR   ENDING  JUNE   30,    1894. 

At  the  beginning  of  the  year  dredging  was  in  progress,  under  a  con- 
tract with  E.  R.  Seward,  for  removing  about  22,000  cubic  yards  of 
material  at  27  cents  per  cubic  yard.    Work  was  continued  until  Kovem- 
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ber  10  under  an  extension  of  contract,  at  which  time  the  contract  was 
completed,  12,991  cubic  yards  of  sand  and  small  stones  being  removed 
since  the  beginning  of  the  fiscal  year. 

The  total  amount  dredged  under  the  contract  was  16,642  cubic  yards; 
the  channel  was  made  4  feet  deep  at  mean  low  water  fix)m  the  4-foot 
curve  northwardly  3,285  feet,  the  lower  2,735  feet  being  made  60  feet 
wide  and  the  upper  550  feet  40  feet  wide.  The  channel  extends  to  and 
about  15  feet  beyond  the  south  corner  of  the  lower  wharf  on  the  east 
side  of  the  river  at  Westport,  and  terminates  at  a  ridge  of  bowlders 
under  the  bottom,  which  the  available  funds  were  not  sufficient  to 
remove. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  condition  of  the  channel  of  the  river  is  as  above  described,  this 
being  the  only  dredging  done  there  as  far  as  known. 

The  Cedar  Point  breakwater  is  partly  undermiTied  at  its  north  end, 
and  the  canal  bottom  is  bare  in  places  at  extreme  low  tide.  Work  at 
those  places  is  not  included  under  the  existing  project,  but  is  to  be  con- 
sidered if  the  survey  of  Westport  Harbor  is  ordered,  as  recommended 
in  the  report  ui>on  the  preliminary  examination  of  1892. 


PROPOSED   OPERATIONS. 


With  future  appropriations  it  is  proi)osed  to  complete  the  4-foot 
channel  to  Westport,  as  contemplated  by  the  approved  project. 
Appropriations  for  this  harbor  have  been  made  as  follows: 


Survey  of  river  and  harbor  of  Sauga- 

tuck. 
Removing  ohstructions  in  river  and 

]»rote<'-ting  harbor  at  Cedar  I'oint. 

Kenioviug  obstructions  in  river 

P'or  furtlier    securing    tlio    beach   at 

Cedar  Point.  ' 

}Iarb(»r  «>t'  Westpiirt 

Do ' 

!).» 

Deepening   and    improving    Westport 

Jlarlmr, unexpended  balance  revert«'d  ; 

l«)  Treasury  in  1870,  reappropriated 

in  1871. 
Westport  Harbor 

Saugatnck  IJiver.  imi)n)vement  of  the  ' 
natural  channel. 


Survey May  20,1826 


Chiefly  constructing  breakwater  at  ;  Mar.    2,1827 
Cexiar  Point.  | 

As  stated,  locati<m  not  known Apr. 30, 1830 

Continuing  breakwater '  July  4.1836 


Canal  construction 

do 

do i  July    7,  1838 

Chiefly  in  surveys  in  1872 Mar.    2, 1867 


July    4,1836 
May    3,1837 


$400^00 

1.500.00 

28.00 

1,  OUO.  00 

3,000.00 

3,  734. 00 

4.  782. 00 

2.  500. 00 


Itepairing     and    extending    break-     July  11,1870 

water  <m  Cedar  Point. 
Dredging Julv  13, 1892 


2,  500. 00 
7.000.00 

Total ' I  26,444.(0 


Tlie  appropriations  prior  to  1870  are  taken  from  House  Ex.  Doc.  No. 
()4,  Forty  eighth  Congress,  first  session,  Tlie  last  ai)propriation  of 
$7,000  is  the  only  one  made  under  the  existing  project. 

Sail «^a tuck  l^ivcr  is  in  the-  Fairfield  colloctioii  ilistrii-t,  of  which  Bridj;ej)ort  is  the 
port  of  entry. 

Tlic  nrarest  lijijht-lionso  is  on  ShcHield  Island,  5  miles  southwest  from  the  rivcr*8 
month. 

Fort  Ifale.New  JIaven  Harbor,  ahoiit  27  miles  east,  is  the  nearest  work  of  defense. 

Money  statement. 

July  1,  1893,  halanee  unexpended $6,029.07 

June  30,  1891,  amount  expended  durino;  fiscal  year 5,  150. 12 

July  1,  1894,  balance  nnexi>ended 878.95 


J- 
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Amount  (estimated)  reqmred  for  completion  of  oxistlu^  project $3, 000. 00 

Anioantthatcanbepront&bIyexpende<linfiBca1yeAi'<)ndingJniie30, 1886      3,000.00 
Submitted  in  compliance  witL  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Marck  3, 1888. 


Abstract  of  contract  for  improving  Saugatnek  River ,  Canneclieui,  in  force  during  ikefleeal 

year  endtng  June  SO,  1894. 


Xsniu  and  addre«H 
of  eoutrat'tor. 


Date  of 
contract. 


Snbject  of 
contract. 


£.  K.  Seward.  Al-  .  Feb.  26, 1893    Dredging 
bany.  K.  Y. 


Remarka. 


Contraefc  completed  under  extension 
Nov.  10,  ISea.  Total  dredged,  16,642 
onbie  jmls. 


COMMERCIAL   8TATI611C8   FOR  THE  CALEKDAU  YEAR  1883. 
[Through  the  courtesy  of  Mr.  £.  M.  Lees,  Westport,  Conn.] 
ArriraU  and  departuree  of  xteeeU, 
'[Draft,  6  to  11  feet;  tonnage,  100  to  SOO  tons.] 


Kind  of  TGSsels. 


St#*nnifr8 

Snilin^  vessels 
Barj;eM 


Nam- 
ber. 

1 
30 
28 

Nnmber 

of  round 

tri]>s. 

50 

112 

60 

Aggregate 

tonnage 
of  all  tripe. 


15,000 
]6,800 
llOUO 


Total 


50! 


43,fl00 


Freight  received  and  shipped  bg  water. 


Chief  articles. 


Receipts : 

Coal 

IjiinibtT. 


MiHcellaneouM  (not  otherwiso  included) 
Total  receipts 


Tons. 


8, 


SS 


20.000 


Shipments: 

Farm  pro<l  uce. 


3a.400 


Total  Mltipments 


12.000 


1X000 


No  D<nr  1 111^8  of  tranRportation  have  been  established  since  July  1,  1893. 
No  Htatistics  were  received  for  the  year  1882,  and  the  anbnal  increase  or  deirrease 
of  tonnage  can  not  therefore  be  determined. 


D  13. 

IMPROVEMENT  OF  HARBOR  AT  WILSONS  POINT,  CONNECTICUT. 

Wilsons  Point  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  about  1 J  miles  west  from  the  mouth  of  Norwalk  River  or  Har- 
bor. 

The  lower  lialf  of  the  harbor  is  about  half  a  mile  wide,  with  depth 
decreasin<:^  from  1(>  feet  gradually  to  6  feet  at  Wilsons  Point:  the upiier 
half  is  from  1,000  to  500  feet  wide,  with  depth  of  3  feet  or  less  at  low 
tide.  The  harbor  is  sheltered  by  the  mainland  and  by  Sheffield  Island 
(the  most  westerly  of  the  Norwalk  Islands)  finmi  all  quarters  except 
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the  southwest;  it  is  partly  sheltered  from  the  southwest  by  Bell  Island, 
an  island  separated  from  the  mainland  by  a  marsh  and  narrow  creek, 

Wilsons  Point  Harbor  has  been  used  to  some  extent  for  many  years 
as  a  harbor  of  refuge  and  2)laee  to  lie  up  for  the  night  by  fishing  boats 
and  oyster  steamers,  and  occasionally  by  barges  caught  out  in  storms. 

There  is  no  settlement  upon  the  shores  of  the  harbor,  except  a  col- 
lection of  summer  cottages  on  Bell  Island. 

A  few  years  ago  (probably  about  1880)  the  Danbury  and  Norwalk 
IJailroad  Company  (now  a  branch  of  the  IIousatODic  Bailroad  Ck)m- 
l)any)  made  Wilsons  Point  their  terminus,  and  subsequently  the  New 
England  Terminal  Company  was  formed  to  construct  docks,  car  yards, 
and  coal  sheds,  and  to  operate  in  the  interest  of  the  Housatouic  S^il- 
road  and  its  connections.  A  large  dock  was  built  with  transfer  bridges, 
by  Avliich  freight  cars  were  taken  on  board  steamers  and  freight  car- 
ried to  Kew  York  City  without  unloading  and  reloading. 

At  that  time  the  Ilousatonic  Kailroad  was  allied  to  the  New  York 
and  Xew  England  Eailroad  system,  which  had  no  direct  access  to  New 
Y^'ork  City  so  available  as  that  attbrdedby  the  harbor  at  Wilsons  Point 
Snbse(iuently  (about  1891i)  the  Housatouic  Bailroad  was  leased  by 
another  corporation,  the  New  York,  New  Haven  and  Hartford  Bailroad, 
which  had  other  and  better  entrances  to  New  York  City,  and  the  termi- 
nal facilities  at  Wilsons  Point  have  been  very  little  used  since. 

PUOJECTS   FOB   IMPEOVEMENT, 

March  3,  1888,  a  letter  was  sent  by  the  Hon.  William  P.  Frye,  U.  S. 
Scnatoi',  to  the  Secretary  of  War,  asking  that  a  special  examination  of 
IS'orwalk  Harbor  be  made  with  reference  to  develoi)ing  business  which 
urgently  re(iuired  further  improvements.  This  letter  was  referred  to 
Col.  D.  C.  Houston,  Corps  of  Engineers,  for  report.  His  report  (printed 
in  the  Annual  P.eport  of  the  Chief  of  Engineers  for  1889,  p.  709)  stated 
that  it  was  learned  that  the  business  referr^  to  was  that  of  the  rail- 
road terminus  at  Wilsons  Point,  and  that  it  was  desired  that  the  United 
States  undertake  dredging  a  channel  15  feet  deep  and  3()0  feet  wide  up 
the  harbor  to  the  vicinity  of  the  railroad  whai*ve8.  There  was  no 
money  available  for  a  detailed  examination  of  the  locality,  bnt  esti- 
mates for  dredging,  based  upon  recent  U.  S.  Coast  Survey  charts,  were 
nia<le  as  follows: 

2.'50,(M)(l  vwWiv  yards,  at  20  cnits $40,000 

C<)iitiii|i;L*iuies,  15  per  fcnt 6^900 

Total 52,900 

• 

Tlie  n^port  suggested  that  there  seeme<l  to  be  no  objection  to  extend- 
ing the  wharves  out  to  the  15-1'oot  curve,  which  would  obviate  the 
necessity  of  other  improvements. 

Tli(»  river  and  liarbor  act  of  1888  made  appropriations  for  Norwalk 
IlarlMH',  Connecticut,  of  8-8,000,  with  provision  as  follows: 

Twenty-five  thousand  dollars  of  which  shall  be  expended  in  dredg- 
ing and  deepening  the  channel  in  the  lower  harbor,  np  to  Wilsons 
Point. 

Tnder  this  api)ro])riation  the  dredging  originally  desired  was  com- 
pleted in  lS8t),  2or),58()  cubic  yards  of  nuiterial  being  dredged,  whidi, 
witli  a  considerable  amount  of  work  done  by  the  Terminal  Companyi 
gave  a  channel  of  400  fe(»t  width;  and  no  further  appropriation  was 
asked  for. 

In  181M)  $30,000  were  appropriated  for  this  harbor,  and  were  expended 
in  1891-'92  in  w  idening  and  extending  the  chaundL 
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Up  to  July  1,  181)3,  the  channel  close  to  the  docks  had  been  dredged 
by  the  Terminal  C'onipany  to  12  feet  deptli  at  mean  low  water;  outside 
this  the  channel  had  been  made  15  feet  deep  at  mean  low  water  to 
Long  Island  Sound,  .'vnd  700  feet  wide  with  an  additional  width  of  200 
feet  on  the  east  side  tor  a  distance  of  750  feet  south  from  the  wharves; 
the  15  foot  channel  had  also  been  extended  northward  parallel  to  the 
wharves  and  75  feet  westward  from  them,  with  200  feet  Avidth. 

A  sketch  of  the  harbor  at  Wilsons  Point  Avas  jnlnted  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1893,  p.  950. 

01M:HAT1()NS   during   the   fiscal   year   ending  JUNE  30,  1894. 

Nothing  was  done. 

present    CONDITION   OF   IMPROVE31ENT. 

The  channels,  as  above  described,  remain  in  good  condition. 

PROPOSED    OPERATIONS. 

The  improvement  of  this  harbor  is  completed  as  far  as  now  designed; 
no  further  work  is  juojected  mid  no  approjmation  is  required. 

Approi)riati()ns  for  improving  harbor  at  Wilsons  Point  have  been 
made,  as  follows: 


Applicjitiou. 


Date. 


DroajTinp  * Aug.  11. 1888 

Do Sept.  19, 1890 


Total 


Amount. 


$25,000 
30,000 


55,000 


*  Part  of  an  anjjropriation  of  $28,000  fhr  Norwalk  Harbor,  directed  by  the  appropriation  act  to  be 
ex]ioiuU'(l  at  Wilsons  Point. 

Wilsons  Point  is  in  the  FairfieM  collection  district,  and  is  abotit  14  miles  sotith- 
west  from  Hri(l«iei)ort,  the  port  of  entry. 

Xorwalk  lii^^ht- house,  on  Shefticld  Island,  is  about  half  a  mile  south  of  the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long 
Island  Sound,  about  29  miles  southwest. 

Money  statement. 

July  1,  1893,  balance  unexpended $1,323.10 

July  1,  1894,  balance  unexpended 1,  323. 10 


COMMERCIAL    STATISTICS    FOR   THK    CALENDAR    YEAR    1893. 

[Through  courtesy  of  Mr.  E.  J.  Hill,  Norwalk,  Conn.] 

Arrivida  and  departures  of  vesbeh. 

[Draft,  4  to  IH  feet:  tonnage,  50  to  560  registered  net  tons.] 


Kind  of  vessels. 


StcannTs  (in<  liidiuLj  oyster  straniers). 

Saihni:  vrsstls 

Jl.irm'>t 


Total 


Nnmber 

of  round 

trips. 


450 

18 

268 


736 


Aggregate  t<>uiia:;e  of  all  trips  not  a.scertained. 

ENCJ  04 43 
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Freight  received  and  shipped  by  vater. 


Chief  articles.  ■     Tons. 

I 


Oil 

Coal ^ 

Miscrllaiioon.s  (nototliiTwiso  incliuled). 


30.000 

45,553 

1,000 


Total  niripts !         79.KQ 

Shipiiifiits,  inisccllaiieous ^ 1, 300 


Estimntcd  vali:o  nut  .iscortuincd. 

No  new  lines  of  trauaportatlon  have  been  esttiblished  since  July  1,  1893. 

No  statistics  of  commerce  of  this  h.arbor  hiivo  been  received  since  1890,  when 
221, 20j?  tons  were  reportetl.  The  loeal  conditions  have  very  much  changed  since 
l^SiH),  and  theio  is  no  ])ro8pect  that  the  amount  of  business  in  the  harbor  will  again 
reach  the  ligtires  for  that  year. 

D  14. 
IMPROVEMENT  OF  FIVE  MILE  RIVER  HARBOR,  CONNECTICUT. 

Tills  harbor  is  im  inlet  on  the  north  shore  of  Long  I»laiid  Sound, 
iibout  2  miles  west  of  the  mouth  of  Norwalk  Harbor,  Connectieiit.  It  is 
about  one  mile  lon^  and  from  'M)0  to  800  feet  wide.  About  three-quar- 
ters of  41  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the  mouth 
the  natural  low- water  depth  was  ;5  feet,  increasing  to  0  feet  at  a  point 
7oO  feet  out  into  the  sound.    The  mean  rise  of  tide  is  about  7  feet. 

Since  1848  Five  ^File  ]^iver  lias  been  largely  engaged  in  oyster-grow- 
ing, and  in  this  business  now  emi>loys  about  140  vessels. 

These  vessels  could  only  enter  or  leave  the  harbor  at  high  tide.  Con- 
seciuently  during  their  busy  season  they  were  obliged  to  lie  up  for  the 
night  at  other  and  less  e(mvenient  harbors. 

PROJEC'T   FOR   IMPROVEMENT. 

By  act  of  Congress  approved  August  5, 188C,  a  survey  or  examina- 
tion of  this  harbor  Avas  ordered,  which,  was  made  in  the  following  fall, 
and  reported  on  under  dat(»  of  December  7, 18SG.  (Keport  printed  in 
tin*  Annual  Keport  of  the  Chief  of  Engineers  for  1887,  Part  I,  p.  C39.) 

In  this  report  a  proj<»ct  for  inii)rovement  was  i)roiH)sed  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mciin  low  water  and  100  feet 
wide,  to  extend  uj)  the  harbor,  and  to  be  about  0,000  feet  long.  The  esti- 
mated cost  was  si»5,0(M),  This  project  was  adopted  in  1888,  when  work 
un(h*r  it  was  ordered  by  the  ai)propriation  of  $5,000  made  by  act  of  Con- 
gress of  August  1 1,  1888, 

Tp  to  rluly  1,  1893,  02,038  cubic  yards  had  been  dredged  under  this 
])rojcct,  making  the  channel  about  2,450  feet  long,  00  feet  wide,  and  8 
I'cet  (Icej)  at  mean  low  water. 

Harbor  lin<^s  were  established  in  this  harbor  by  the  Secretary  of  War, 
January  20,  18<)2. 

A  sketch  of  this  harbor  and  vicinity  from  U.  S.  Coast  and  Geodetic 
Survey  charts  was  ])rinted  in  the  Annual  Keport  of  the  Chief  of  Engi- 
neers for  1880,  p.  70S. 

()Pi:UATl()NS   DlRlNCi    THE   PISCAL    YEAR   ENDING  JITNE  30,  1894. 

At  the  beginning  of  the  fiscal  year  a  contract  for  dredging  was  in 
force,  entered  into  with  Alonzo  »f.  Keardsley,  October  10,  1892,  for 
removing  about  30,000  cubic  yards  of  material  at  U^  cents  jier  cable 
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yard.  Under  extension  of  this  contract  to  October  31,  1893,  dredging 
was  begun  September  9  and  completed  October  20,  1893,  30,00}  cubic 
yards  of  sand  and  mud  having  been  removed. 

The  channel  of  8  feet  depth  at  mean  low  tide  with  width  of  60  feet 
WHS  extended  1,130  feet  farther  upstream. 

After  completion  of  the  contract  certain  parties  owning  docks  on  the 
east  side  of  thc^iver  took  prompt  advantage  of  the  improvement  by 
themselves  dredging  to  connect  their  docks  with  deep  water. 

PRESENT   CONDITION   OF    IMPROVEMENT. 

Under  the  existing  project  the  channel  has  been  dredged  fVom  deep 
water  in  Long  Island  Sound,  about  3,580  feet  up  the  harbor,  with  width 
of  GO  feet  and  depth  of  8  feet  at  mean  low  water.  It  retains  its  depth 
fairly  well,  the  only  shoaling  reported  being  a  slight  falling  in  of  the 
banks. 

PROPOSED    OPERATIONS. 

With  future  appropriations  it  is  proposed  to  widen  and  extend  the 
channel  as  provided  for  In  the  project  for  improvement. 

REVISED   ESTI3IATE    OF    COST    OF    COMPLETION    OF    PROJECT. 

The  original  estimate  of  the  cost  of  this  improvement  was  $25,000, 
which  was  intended  to  cover  dredging  about  220,000  cubic  yards  of 
mud,  at  10  cents  per  yard,  with  15  per  cent  added  for  contingencies, 
supervision,  etc.  The  number  of  yards,  computed  from  U.  S.  Coast 
Survey  charts,  and  from  observations  made  during  preliminary  exam- 
ination, was  fairly  accurate.  The  price,  based  upon  the  current  jmces 
of  works  in  that  vicinity,  let  by  contract  in  1886,  was  too  low.  The  cur- 
rent prices  for  that  year  were  lower  than  they  have  been  since,  as 
appears  from  the  following  table  of  prices  for  work  in  that  vicinity: 

Prices  per  cubic  yard  for  dredging  in  the  years  named. 


Tiridffoport  Harbor 

HlatK  Rock  Harbor 

Nor  walk  Harbor 

Five  Milo  Uiver  Harbor 
Stamford  Harbor 


1887. 

1889. 

1891. 

Centit. 

Cents. 

Cents. 

5.9 

18 

14.6 

0 

16 

14.6 

lli 

15 

u.a 

Not  beffiin. 

*17 

14.6 

15.7 

18 

20 

1893. 


Cents. 

17 
No  work. 
14.5 
16^ 


''C(uitra(t  was  ]>or  liotir,  but  cost  was  17  cents  per  yard.    Bridgeport  prices  for  1889  and  1891  should 
not  bo  used  in  comparison,  as  tho  cliaracter  of  work  was  not  the  same  as  in  1887  and  1893. 

Up  to  the  present  time  82,938  cubic  yards  have  been  dredged  from 
Five  3Iilc  Kiver  Harbor  at  anactual  cost  of  812,725,  being  15.3  cents  per 
<nl)ic  yard,  and  there  remains  to  complete  the  project,  as  nearly  as  can 
be  estimated,  100,000  yards  to  dredge,  which,  at  the  same  rate,  and 
allowing  15  per  cent  for  contingencies  and  supervision,  would  cost 
5^2S,ir>2.  If  appropriations  are  made  in  amounts  of  about  $5,000  each, 
as  they  have  been  heretofore,  the  expense  of  maintenance  would  some- 
what increase  as  the  channel  becomes  longer,  and  it  is  not  safe  now  to 
put  the  cost  of  completion,  including  maintenance  during  progress  of 
the  W(n'k,  at  less  than  830,000. 
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It  is  manifest  tliiit  the  work  projected  cannot  be  completed  with  the 
balance  of  the  original  estimate,  $10,000.  If  the  prices  which  have  beeu 
current  since  1887  could  have  been  foreseen,  and  if  sufTicieut  allowance 
had  beeu  made  for  additional  dredging  to  maintain  the  channel  until 
conii)letion,  the  original  estimate  should  have  provided  for: 

Dredging  255, (XX)  oubit-  yards,  at  15.3  cents ;f99, 015 

ContiugeucicH  and  8iipervisi(»u,  ubuut  15  per  ceut « 5, 9t& 

Total  estimated  cost 45, 000 

With  approval  of  the  Chief  of  Engineers,  thei-efore,  the  estimate  for 
completion  is  herein  changed  to  830,000,  and  the  estimated  cost  from 
the  beginning,  as  revised  in  1804,  is  put  at  $45,000. 

Appropriations  for  improving  harbor  at  Five  Mile  River,  Couuecti- 
cut,  have  been  made  as  follows : 


A])i>lic::itinii.  Date. 


Amount. 


Dmlgiiifi Aiip.n.lSSs!        $5,000 


Do Si'pt.  19,  1890 

Do July  13,1802 


Total 


5.  QUO 
5.009 


1&,000 


Five  Mile  l?iver  is  in  the  Fairlield  colhfction  district  and  is  about  13  miles  west  of 
Bri(l«?eport,  tlu*  jjort  ol*  entry. 

Tli(3  nearest  li^ht-liouHe  is  on  SliefTield  Island,  nearly  2  miles  from  the  mouth  of 
tlu-i  hiirbor. 

The  niN'irest  work  of  defense  is  Fort  Schuyler,  at  the  head  of  Long  lalantl  Sound, 
27  niiles  southwest. 

Money  statement, 

July  1, 1893,  balance  unexpended $5, 028. 58 

Jun<;  30,  18i^,  amount  expended  during  fiscal  year 4,694.43 

July  1, 18iU,  balance  unexpended 334. 15 

{Amount  (estimated)  required  for  completion  of  existing  project 30,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eu<liDg  J  uneSO,  1896     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahntravt  of  contract  for  imprortnq  harbor  of  Fire  Mile  lUveTy  Connecticut^  in  force  during 

the  fiscal  year  cudituf  June  30 ^  1804, 


^''''""*' In';!..;"!'!^'' "*'     ^^•'^Irnl.V'""'    ^"^T.l^t'"  *'**""   P^'r  ruble  i  KeDwrks. 

CO n I nw tor.  tract.  tract.  i'   ,..._i      ■ 


Aloii/.o  ,T.    IJi-ardfllry,     i^r.X.  10,1802 
Bridiri'iiort.  Conn.  * 


Prico 

frrubi 

I"  yanl.     I 


Dredging; $0. 14(     Contract  completed  under  oztrnaiiA 

Oct.  20,  1893;    amoQiit    removed, 
30,000  cubic  yardn. 


(uMMKItClAL   STATISTICS    FOR   CALENDAR    YEAR   1893. 

Conimorrial  statistics  liave  been  a.skrd  for,  but  up  to  date  of  this  report  liavo  not 

been  received. 
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D  15. 
IMPROVEMENT  OF  STAMFORD  HARBOR.  CONNECTICUT, 

This  harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  6 
miles  east  of  the  Kew  York  State  line.  The  harbor  consists  of  a  bay 
about  a  niile  long  and  a  mile  broad,  at  the  head  of  which  two  channels 
extend  up  nearly  a  mile  toward  the  middle  of  the  city.  The  west  branch 
is  the  mouth  of  Mill  Eiver,  a  STnall  stream  dammed  at  Oliver  street 
bridge,  the  head  of  the  harbor;  the  original  low- water  depth  for  a  mile 
below  the  bridge  was  from  1  to  3  feet  in  a  crooked  channel,  and  the 
7-foot  curve  in  the  bay  was  about  7,500  feet  below  the  bridge;  all  the 
wharves  are  in  the  upper  half  of  this  distance.  The  east  branch  was 
originally  a  crooked  stream  running  through  salt  marshes;  it  was 
straightened  and  deepened  by  private  enterprise,  and  was  known  as 
the  ''canal."  Though  nominally  under  control  of  the  corporation  which 
deepened  it,  the  east  branch  has  been  for  a  long  time  practically,  and 
recently  has  been  formally,  opened  to  free  public  use.  In  1892  it  had 
an  available  depth  of  GA  feet  at  mean  Ioav  Avater,  with  width  of  about 
60  feet  nearly  to  its  head. 

The  mean  rise  of  tide  in  Stamford  Harbor  is  about  7.9  feet. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2,  1829,  Congress  appropriated  $100  for  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improve- 
ment. The  survey  was  made  by  Capt.  Hartmann  Bache,  U.  S.  engi- 
neers, in  1829.  In  his  report  on  the  same,  dated  May  10,  1830,  Capt. 
Bache  recommended  excavating  the  channel  (proi)osing  to  build  a 
steam  dredge  for  the  purpose),  the  cost  being  estimated  as  follows: 

For  a  channel  12  feet  deep  at  ordinary  high  water  (abont  4  feet  at  mean 

low  water) $13,250.00 

For  a  channel  10  feet  dee^)  at  ordinary  high  water 11, 035. 20 

No  money  was  appropriated  for  carry'-^g  out  this  plan. 
The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12, 1883  (printed  in  Senate  Ex.  Doc.  No.  50,  Forty-eighth 
Congress,  first  session ;  also  in  Annual  lieport  of  the  Chief  of  Engineers 
for  1884,  part  1,  p.  672),  Lieut.  Col.  McFarland,  Corps  of  Engineers,  sub- 
mitted a  project  for  dredging  a  channel  80  feet  wide  and  5  feet  deep  at 
mean  low  water  from  deep  water  in  the  bay  up  the  west  branch  of  the 
harbor  to  Oliver  street  bridge,  estimated  to  cost  as  follows: 

Dredging  80,000  cubic  yards  of  mud,  at  20  cents $16,000 

Contingencies 4, 000 

Total 20,000 

It  was  not  Intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  the  work  under  this  project  was  approved  by  the 
Secretary  of  War  August  30,  1886,  after  the  first  appropriation  for 
improving  the  harbor  had  been  made,  and  in  December,  1891,  after  appro- 
priations equal  to  the  estimated  cost  of  the  work  had  been  made  and 
expended,  the  project  was  considered  practically  comi)leted.  The  chan- 
nel of  the  west  branch  had  been  made  5  feet  deep  at  mean  low  water 
and  about  80  feet  wide  up  to  within  l,000feetof  the  head  of  the  harbor. 
Near  the  head  of  the  harbor  the  width  was  from  50  to  70  feet;  at  the 
bends  of  the  channel  the  width  had  been  made  from  100  to  140  feet. 
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ITnder  tlio  river  and  liarbor  act  approved  September  19,  1890,  a  sur- 
vey of  Stamford  Harbor  was  made,  the  report  on  which,  dated  Sep- 
tember 10,  1801,  was  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  Part  I,  ]).  849  et  seq.  This  re^wrt  presents  a  proj- 
ect for  enlarging  the  channel  of  the  west  branch  of  the  harbor  to 
accommodate  tlie  growing  commerce  of  Stamford,  and  estimates  were 
submitted  as  follows: 

Dredging  to  make  the  chaimcl  150  feet  wide  and  7  feet  deep  at 

mean  low  water :  190,000  cubic  yards,  at  21  cents $39, 900 

Contingencies  and  supervision,  about 6, 100 

$46,000 

Dredging  to  make  the  basin  between  harbor  lines  at  the  head  of  the 

harbor  7  lect  tleep :  150,000  cubic  yards,  at  28  cents 42, 000 

Conthigencies  and  supervision,  about 7, 000 

49,000 

Total  estimated  cost 95, 000 

The  river  and  liarbor  act  of  July  13,  1892,  appropriated  $Io,000  for 
improving  harbor  at  Stamford,  Conn.,  mth  proviso  that  not  less  than 
one  half  the  sum  should  be  expended  on  the  east  branch.  This  appro- 
piiation  was  evidently  based  upon  the  survey  of  ISQO-'Ol,  which  was 
before  Congress  at  the  time,  and  also  upon  a  desired  improvement  of  the 
east  branch,  Avhicli  had  not  been  asked  for  at  the  time  when  the  survey 
was  made.  Therefore  the  east  branch  was  surveyed  and  a  project  sub- 
mitted for  ]nakingthe  channel  9  feet  deep  at  mean  low  water,  to  be  100 
feet  wide  for  a  length  of  8,535  feet,  and  50  feet  wide  for  about  1,200  feet 
to  the  head  of  navigation,  by  dredging  and  removing  rocks  and  bowl- 
ders, at  an  estimated  cost  of  $28,500.  The  plana  for  improvement  of 
both  branches  wt^re  adopted,  and  the  project  of  1892  now  consists  of: 

Dredgiiij;  to  niakr  tbe  channel  in  ilie  west  branch  150  ft»et  wide  and  7  feet 
dcui>  at  mean  low  water :  11H),(HX)  cubie  yards,  at  21  cents $39, 900 

Dred^iiiji^  to  make  Iho  basin  between  harbor  lines  at  the  Jiead  of  the  v^est 

branch  7  leet  deep  at  nie.in  low  water:  ir)0,000  cubic  yards,  ut  28  cents. ..     42,000 

Predjifiii*::  to  inalv<!  the  chnnnrl  in  the  east  branch  I)  feet  deep  at  mean  low 
water,  100  iVet  wid<^  to  the  steamboat  wharf,  adistancoof  about  8,535  feet, 
and  50  feet  wide  for  1,200  feet  farther:  IGO.OOO  cubic  yards,  at  16  cents 25,600 

ContinireiK'ies,  inspection,  etc.,  estimated  at 16^000 

Total  estimated  cost  of  project  of  1802  from  beginning 123, 500 

Jnl^v  1, 1803,  the  channel  of  the  west  branch,  dredged  under  tbe  com- 
l>leted  lu'oject  of  1883,  was  in  fair  condition,  the  only  shoals  of  less  than 
5  feet  depth  hein^  in  places  where  the  side  banks  had  fallen  in.  Under 
the  project  of  1802,  up  to  th(^  same  date,  20,877  cubic  yards  of  Hand  and 
mud  liad  been  dred«;ed  from  tlie  east  branch,  making  a  channel  0  feet 
(h'cp  at  mean  low  water  and  (»0  feet  wide  up  to  "Tnrn-up  Bock,^  a  dis- 
tance of  about  1,G0()  feet,  and  dredging  was  in  progress. 

IlarlM)!'  lines  Avere  established  in  the  west  branch  of  this  harbor  by 
action  of  the  S(*cretary  of  War,  dated  February  28,  1890. 

A  sk<*t(li  of  the  entire  harbor  Avas  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1803,  p.  050. 

OPKKATIONS   l)T'Rl?fO    THE    FISCAJ.   YEAR  l-^NDINCt  JUNE  30,  18M. 

At  the  bro'inning  of  tlie  year  dredging  was  in  progress  under  an 
otl'er  of  the  llartford  Dredging  Company,  to  do  the  work  at  the  rate  of 
10.\  cents  per  (Mibic  yard.  This  work  was  completed  October  24, 18$)3, 
the  dredge  having  removed  40,020  cubic  yards  during  the  fiscal  year, 
of  which  34,280  cubic'  yards  were  api)lied  to  extending  the  chauuel  of 
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the  oast  brauch  and  0,340  cubic  yards  to  removing  two  small  shoals  in 
the  west  branch. 

The  total  amount  dredged  under  this  accepted  ofler  of  the  Hartford 
Dredging'  Company  was  01,500  cubic  yards.  The  channel  of  the  east 
branch  w  as  made  0  feet  deep  at  mean  low  water  up  to  Hoyts  Dock,  a 
distance  of  4,100  feet;  thence  to  the  Steamboat  Dock  there  was  already 
over  8  feet  depth  and  the  channel  was  widened  about  20  feet  on  the 
east  bank;  above  the  steamboat  dock  the  channel  was  made  from  40  to 
00  feet  wide  and  8  feet  deep.  From  the  west  branch  two  shoals  were 
removed  at  the  bends  above  and  below  Cooks  Point  to  restore  the 
depth  of  5  feet  at  mean  low  w^ater. 

Drilling  and  blasting  rocks  by  liired  labor  under  authority  of  the 
Chief  of  Engineers  was  resorted  to  in  order  to  remove  from  the  chan- 
nel of  the  east  branch  several  large  bowlders  and  ledges  wliich  the 
dredge  was  unable  to  move.  Under  authority  of  the  Chief  of  Engi- 
neers the  dredge  was  liired  at  a  rate  of  $9  i^er  hour  to  remove  these 
blasted  rocks  and  several  smaller  ones  of  over  one-fourth  cubic  yard, 
which  could  be  taken  up  without  blasting.  Thirty-five  bowlders  of 
over  one-lourth  cubic  yard  each  were  taken  up  by  the  dredge  alone; 
they  contained  in  aggregate  20.0  cubic  yards  and  their  removal  cost 
$151.35,  being  an  average  cost  of  $5.03  per  cubic  yard.  Sixteen  larger 
rocks  were  drilled  and  blasted  and  subsequently  taken  up  by  the 
dredge,  either  wholly  or  to  over  9  feet  depth;  the  estimated  amount  of 
rock  removed  was  178  cubic  yards  in  i)lace;  the  actual  amount  taken 
up  by  the  dredge,  including  small  fragments  and  sand,  was  012  cubic 
yards,  scow  measurement.  The  cost  of  drilling  and  blasting  was  $4.04 
l)er  cubic  yard  iu  place,  and  the  cost  of  dredging  and  removing  was 
$4.08. 

This  work  was  completed  November  8,  1893. 

In  May,  1894,  it  was  reported  that  there  were  certain  rocks  near  the 
ed*ie  of  the  00  foot  channel,  which  were  dangerous  at  high  tide,  it  being 
dillicult  to  keep  a  boat  in  so  narrow  a  channel.  An  examination  showed 
that  they  could  be  removed  without  great  expense,  and  the  Chief  of 
Engineers  authorized  the  application  on  the  available  funds  to  this 
work  by  hired  labor,  that  method  being  most  economical  and  advan- 
tageous to  the  Government.  Arrangements  have  been  made  under 
which  this  will  be  done  early  in  the  next  fiscal  year. 

PRESENT    CONDITION   OF   IMPROVEMENT. 

The  channel  of  the  west  branch  is  5  feet  deep  at  mean  low  water  and 
SO  feet  wide  or  more  ui)  to  within  1,000  feet  of  its  head,  for  which  dis- 
tance the  width  is  from  50  to  80  feet,  as  made  under  the  completed  proj- 
ect of  1S80.  The  only  work  done  in  the  west  branch  under  the  exist- 
ing project  of  1892  was  the  removal  of  two  small  shoals  in  1893. 

The  channel  of  the  east  brauch  is  00  feet  wide  and  9  feet  deep  at 
mean  low  water  up  to  Hoyts  Dock;  thence  fo  the  Steamboat  Dock  it 
is  00  feet  wide  witli  depths  from  8  to  9  feet;  thence  to  the  head  of  navi- 
gation it  is  40  to  00  feet  wide  and  8  feet  deep. 

PROPOSED    OPERATIONS. 

It  is  proposed  to  expend  future  appropriations  in  making  and  main 
taining  the  dredged  channels  in  both  branches  of  this  harbor  as  pro- 
vided by  the  existing  project.  The  estimated  cost  of  completion  is 
$108,500,  of  which  about  815,500  is  estimated  for  completion  of  work 
upon  the  east  branch  and  $93,000  for  completion  of  the  work  contem- 
plated in  the  west  branch. 
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Ap[)ropriation8  for  improving  Stamford  liarbor,  Couuecticut,  have 
been  made  as  follows: 


Application. 


I 


Date.         Amoont. 


Snrv.v Mar.    2,1829' 

Do !  Aug.   2, 1882  I 

Drcil^in^,  west  branch !  Aug.   5. 1888 

Do i  Aug.  II,  1888 

Do :  Sep.   19,1890 

Drwlirin^.  eji8t  Iirancli $13,800  )  •  t_i_  ,,  ,aoo 

Dml«iii>:.  west  bramh $1.2U0i    ''^^^  i*,  IW- 

Total 


$100 

350 

10.000 

5,000 

6.0tl0 

*  15. 000 


35.490 


*  Tilt*  ouly  approi>rintioii  made  under  tho  cziatiug  projM*t  of  1892. 

Stamford  Tliirbor  is  in  tho  Fairfiold  collection  district,  of  which  Bridgeport  is  the 
port  of  entry.  Thero  in  a  li><:ht-lionRe  on  tho  middle  ground  at  the  harbor  entranro. 
Th(>  noarcst'work  uf  defense  is  Fort  Schuyler,  Throgs  Neck,  20  miles  to  the  soath- 
west. 

Money  statement, 

July  1,  1803.  balance  unexpended $14,004.94 

June  3(),  1891,  amount  expended  during  fiscal  year 13,368. 


.Inly  1,  1894,  balance  unexpended 


726.29 


rAniount  (estimated)  refpiired  for  completion  of  existing  project 108,500.00 

I  Amount  that  can  be  j>rofitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000.00 

\ Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hurbur  acts  of  186(>  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Tntal 


FOR  TliK   WEST   RRANC^II. 

[Throu^li  rourtCHy  of  Mr.  Vk".  D.  Smith,  Stamford,  Coon.] 

Arrivah  and  depart uren  of  vessels. 

[Draft  4  to  15  fM>t ;  tonnugo  10  to  4.'iO  tonn.} 


Kind  (»f  V088<'l8. 


VunilMfT 
uf  niiind 
I     tri,>ii. 


Stf.'lIIHTS 

S;iilin;i  vi-ssrls 

IJar^fs j 


180 
403 
200 


A;:iiii'^at«'  t<iniiau4'or  all  trips  not  artciTtainiil. 

I'rv'ujht  recvlvvd  and  shipped  by  water. 


Cliirf  artirli'H. 


l{«Mi'i]ils: 
Coal  . 


I.iMiil'ir  ami  liaryta. 
Mixct-ilancouH 


'Intal 

Shi]<iiM  iit^     noiH'  rcporli'd. 


Touh.     .  *^"V'"J«^ 

VUill0. 


22,000 
23,000 
16,000 


61.000 


No  new  lino  of  transportation  has  been  established  since  July  1,  1893. 
**An  every  wh<'re  else,  buninesH  was  below  tho  average  last  year." 


$110,000 

4&.ono 

240,  luO 


2.tt. 
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FOR  THE   EAST   BRANCH. 
[Through  rourtesy  of  Messrs.  Getman  &  Jndd,  Stamford,  Conn.] 
Arrii^als  and  departures  of  vcasels. 
[Draft,  5  to  13  feet;  tonnage,  40  to  613  tons.] 


Kind  of  vessels. 


Steamers 

Sailing  vessels 
HargeH  


Number 

of  round 

trips. 


Total. 


1,325 

81 

178 


1,584 


Aggregate  tonnage  of  all  Irips  not  ascertained. 

Freight  received  and  shipped  by  water. 


Chief  articles. 


Rweiptfl: 

Coal  and  woml 

Lumber  and  l)uilding  materials 

MisrellaneouH  (not  t)therwise  included). 


Tone. 


Estimated 
value. 


54, 12C  I  $228, 201.  00 
12,952  '  121,279.46 
73,  728  I  4, 748, 993.  00 


Total  recpii»tH 140,  806  I  5,  098, 47.^  46 

Shipments,  raisctllaneouH 31, 533  ,  1, 193, 120. 35 


No  new  liues  of  transportation  have  been  established  since  July  1,  1893. 

Tht;  total  amount  of  frfi«,^ht  reported  for  the  West  Branch  (61,000  tons)  is  93,607 
tons  less  than  reported  for  1892. 

The  total  amount  reported  for  the  East  Branch  (172,339  tons)  is  17,732  tons  greater 
than  reported  for  1892. 


D  i6. 


IMPKOVEMENT  OF  HARBOR  AT  COS  COB  AND  MIANUS  RIVER,  CONNEC- 
TICUT. 

This  harbor  is  a  tidal  inlet  extending  about  2  miles  northwardly  from 
Lon<j:-  Island  Souiidatapoint-Ainileseastof  the  New  York  State  line.  It 
has  a  high  water  width  of  from  800  to  2,000  feet,  butthe  low-water  channel 
is  narrow  and  bounded  by  mud  flats.  At  low  tide  there  is  an  available 
depth  of  7  feet,  with  width  of  about  200  feet  for  the  first  half  mile,  the 
depth  above  gradually  decreasing  to  almost  zero  at  the  head  of  the 
harbor. 

Mianns  is  a  small  settlement  at  the  north  end  of  the  inlet;  about 
thie('-(|Uart(Ms  of  a  mile  below,  the  stream  is  crossed  by  the  drawbridge 
of  the  New  York,  New  Haven  and  Hartford  Railroad,  which  has  stations 
known  as  l^iverside  and  Cos  Cob,  on  the  east  and  west  banks,  respec- 
tively. The  commerce  of  the  harbor  is  practically  confined  to  the  sup- 
plies of  the  communities  living  along  its  shores.  At  Cos  Cob,  above 
the  railroad  bridge,  is  a  shipyard,  where  a  considerable  number  of  small 
boats  are  repaired  and  some  built;  at  liiverside,  below  the  bridge, 
are  the  houses  and  docks  of  the  Riverside  Yacht  Club. 

The  mean  rise  of  tide  is  about  7  J  feet. 
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PROJECT  FOR  IMPROVEMENT. 

By  act  of  Congress  ai>prove(l  September  19, 1800,  a  preliminary  exam- 
ination and  survey  of  this  harbor  were  ordered.  Tlie  report  on  the  sur- 
vey, dated  July  .'51,  1891,  and  printed  in  the  Annnal  Report  of  the  Chief 
of  Engineers  for  1891,  Part  I,  i).  855,  contains  plan  and  estimates  for 
inqtrovement,  to  make  by  dredging  a  channel  nf  G  feet  depth  nt  mean 
low  water,  150  feet  wid(^  up  to  the  railroad  bridge,  and  100  feet  wide 
tlienceto  Mianus,  at  cost,  as  follows: 

l)ro<l^iii^l()i),(X)0  cubic  yards,  at  20  cents $32,000 

C'oiitiDgeiicies 4,000 

Total 86.000 

This  project  was  adopted  by  approval  of  the  Secretary  of  War,  dat^ed 
July  1*1,  1892,  after  the  first  appropriation  for  the  improvement  had 
bi'cn  made. 

Tp  to  July  1,  1893,  23,953  cubic  yards  had  been  dredged  from  the 
clianiiel  milking  it  7  feet  deep  at  mean  low  water  np  to  the  railroad 
bridge,  with  widths  of  75  to  100  feet,  under  a  contract  not  quite  com- 
l»Ieted. 

A  sketch  of  this  harlxu'  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  p.  958. 

OPERATIO^'S  DrRIN(f  THE   FISCAL   YEAR  ENDING  JUNB  30,  1804. 

At  the  beginning  of  the  year  dredging  was  in  progress  nnder  a  con- 
tract with  Ah)nzo  J.  Beardsley,  dated  October  10,  1892,  for  dredfj^ing 
ing  about  40,000  cubic  yards  of  material  at  15  cents  per  cabic  yard. 
Work  was  continued  until  August  7,  when  the  contract  was  conipleteiL 
The  amount  dnnlged  during  the  fiscal  year  was  16,047  cubic  yards. 

The  total  amount  dredge<l  under  the  contract  was  40,000  cubic  yards 
of  material,  nearly  all  mud.  The  channel  from  the  G-foot  curve  to  the 
railroad  bridge  was  completed,  being  made  the  full  width  of  150  feet 
The  <l<'i)th  actually  nuide  was  from  7  to  7^  feet,  to  allow  for  filling  ia 
from  the  adjacent  Hats  which  are  of  very  soft  mud. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

Tlie  (thannel  is  150  feet  wide  and  i)  feet  deep  np  to  the  railroad 
bridge,  the  work  above  d(*scribed  being  the  first  Government  improve- 
ment made  in  this  river. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  jnoposed  to  continue  dredging  in 
r.ccordance  witli  the  ai^in'oved  project. 

The  only  aj»])ropriation  made  for  this  improvement  is  that  of  87,000, 
1  ade  by  tlie  river  and  harbor  act  of  July  13,  1892,  exi)ended  ns  above 

described. 

(N)s  (^)l)  llnrlior  iuu\  Mianiis  River  nrc  in  tlio  collortion  district  of  Fairfield,  Conn., 
of  wliif  h  P>ri(l^rj)ort  is  tin*  port  of  outry.  Tho  nenrost  ]if;ht-hcmiio  in  on  Great  Cap- 
tains Islainl,  about  2  miles  soutlnvost  from  tho  harbor  entrance.  Fort  Schnyler, 
Throws  Nock,  Kow  York,  is  milos  to  tho  southwest,  ih  tho  nearest  work  of  defense. 

Mo  net/  stainncnt, 

.July  1,  lsi):>,  balaiK'o  unoxpciHli'd $6,568.81 

.1)1114'  :;<).  IstM,  amount  <>X]kmi(1(mI  durin*^  fiscal  year 6, 141.08 

.July  1,  ISOl,  balaiico  uiicxpoiKled 417. B8 
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Ainonnt  (estimated)  required  for  completion  of  oxistiug  project $29, 000. 00 

AmoiintthatcaubeprolitablyexpeiHledinfiscalyearendiDg  Juno  30, 1896    20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893 


Abstract  of  contract  for    improving    harbor  at  Cos  Cob  and   MianuH    River,  Connecti- 

cut,  in  force  during  the  fiscal  year  ending  June  oO,  JS94. 


Nanio  and  address  of 
coiitrattor. 


Date  of 
contract. 


Subject  of 
contract. 


Alonzo  J.    BcardsU'^-,  '  Oct.  10,  1892.     Dredging 
lJridgci>ort,  Coun. 


Trice  per' 
cubic  I 
yard.     I 

$0.15 


Kcmarks. 


Contract  completed  August  7,  1893; 
amount  removed,  40,000  cubic 
j-arde. 


COMMKKCIAL   STATISTICS    TOR    CALENDAR   YEAR    1893. 

Commercial  statistics  have  been  asked  for,  but  up  to  date  of  this  report  have  not 
been  received. 


D  17. 

IMPROVKMKNT  OF  POUT  ('HESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  i)art  of  the  Byraiu  River  and  a 
bay  at  its  mouth  opening  into  Long  Island  Sound.  The  river,  for 
about  1.^  miles  from  its  moutb,  forms  the  boundary  line  between  the 
States  of  New  York  and  Connecticut.  It  was  formerly  navigable  to 
within  a  few  hundred  feet  of  the  bridge  at  Port  Chester,  a  little  more 
than  a  mile  above  the  mouth. 

Before  improvement  the  available  depth  up  to  the  w^liarves  was 
about  1  foot  at  mean  low  water. 

The  mean  rise  of  tide  is  7.4  feet. 


PRO.IECTS   FOR    IMPROVE3IENT. 

A  survey  of  the  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment, based  on  it,  was  submitted  and  adopted.  The  project  provided 
for  tlie  removal  of  two  rocks — Sunken  lioek,  at  the  entrance  to  the 
bay,  with  5.7  feet  low-water  depth,  to  be  removed  to  11  feet,  aud  Salt 
Koek,  about  1,000  feet  above  the  numth  of  the  river,  partly  bare  at 
low  water,  to  be  removed  to  0  feet  depth;  it  also  provided  for  a  break- 
water 400  feet  long  at  Byram  Point.  The  estimated  cost  was  as  fol- 
lows: 

Sunken  Rock,  1, 174..*)  cubic  yards,  at  .$40 §58,  980 

Salt  R(»ck,  :n().:?  cubic  ynrdsi  .flO 12,652 

Breakwater  at  Jiyrani  i*oint 25,000 

Total 96,  632 

lender  this  i>n))ect  Salt  IJock  was  removed  in  1873.  No  further  work 
was  done  until  1S84,  when  a  survey  of  the  channel  was  made  under 
the  appropriation  of  August  2,  18S2,  and  a  project  for  expending  the 
funds  available  in  1SS4  (about  8U),000)  was  submitted  and  approved. 
It  ])rovi(led  for  making  a  cliannel  from  00  to  100  feet  wide  and  2|  feet 
deep  at  mean  low  water  from  the  bay  to  the  vicinity  of  the  bridge  at 
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Port  Chester.    Tlie  clisiniiel  was  cMnupletcd  to  within  150  feet  of  the 
brill j^e  in  jVIay,  liS«sr>. 

In  1886,  l),2;52  cubic  yards  of  sanil  and  gravel  were  dredged, 
straiglitoniiig  tbc  channel  and  removing  small  lumps  and  irregularis 
ties.  Under  the  appropriation  of  $5,000,  nnido  in  1888,  the  project 
was  modiiied  to  omit  tlio  removal  of  Sunken  Kock  and  to  chauge  the 
location  of  the  prop')sed  breakwater,  making  it  extend  from  Sunken 
I^ock  toward  thi*  shore.  Sunken  llock  was  dangerous  only  because  it 
was  submer<»ed,  and  was  at  the  side  of  the  channel;  thechauuel  width 
at  the  rock  was  ample.  A  breakwater,  with  the  end  on  the  rook  ris- 
ing some  xlistance  above  high  water,  would  serve  as  a  bea<K)n,  and 
w(mld  be  an  aid  instead  of  a  danger  to  navigation,  besides  affording 
more  shelter  than  the  originally  proposed  breakwater;  thus  it  would 
take  the  place  both  of  the  breakwater  and  of  the  removal  of  Sunken 
Kock,  together  estimated  to  cost  683,980.  On  account  of  this  modifi- 
cation, in  the  Annual  lieixnt  of  the  Chief  of  Engineers  for  1S90,  the 
estinmted  cost  for  completion  of  project  was  reduced  from  d&l,632  to 
$25,000. 

U])  to  July  1,  1803,  Salt  Uock  had  been  removed,  a  channel  2i  feet 
dc^e])  at  mean  low  water  had  been  dredged  up  to  the  Port  Chester 
Highway  bridge,  and  the  breakwater  between  Byram  Point  and 
Sunken  Kock  had  been  built  to  a  length  of  783  feet,  but  not  to  tbll 
cross  section. 

A  sketch  of  Port  Chester  Harbor  from  Salt  Bock  to  Long  Inland 
Sound  was  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1880,  p.  710. 

OPERATIONS   DURlN(t   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
with  numi)hrey  Toomey,  dated  October  7,  1802,  for  extending  and 
enlarging  the  breakwater  at  Byram  Point,  by  furnishing  and  phicing 
alxmt  3,500  tons  of  riprap,  at  the  rate  of  $1.24  per  ton.  Work  was 
continued  until  August  5,  when  the  contract  was  completed.  During 
the  fiscal  year  1,520  tons  of  stone  were  placed,  of  which  452  tons  were 
used  in  building  72  linear  feet  of  sh(U'eward  extension  of  the  break- 
water and  1,077  tons  were  used  in  enlarging  work  previously  built. 

The  total  amount  of  stone  delivered  under  the  contract  was  3,514 
tons;  the  breakwater  was  extended  shoreward  to  high- water  mark  on 
the  rocks  on  Byram  Point,  building  270  linear  feet  of  wall,  and  578 
linear  feet  of  the  previously  built  work  was  enlarged. 

At  a  point  1 10  feet  from  the  shore  end  a  gap  30  feet  wide  at  bottom 
was  left  in  the  wall,  to  allow  small  boats  to  pass  throagh  at  high 
water;  the  bottom  at  this  point  runs  bare  at  low  tide. 

PRESENT   CONDITION    OF  IMPROVEMENT. 

Salt  Ro(^k  has  been  removed  to  a  depth  of  0  feet  at  mean  low  water. 
The  br(»akwater  has  been  built  from  Sunken  Bock  to  high- water  mark 
on  the  rofks  at  P>yram  Point;  its  total  length  on  top  is  855  feet,  the 
length  over  all,  including  the  gap  and  end  slopes,  beingaboutOOO  feet. 

An  available  chaniu^l  of  2A  feet  depth  at  mean  low  water  has  been 
dnMlgcd  to  a  point  150  f(»et  below  the  bridge;  thence  to  the  bridge  the 
width  is  2j  feet.  In  front  of  the  wharves,  where  vessels  he  agronnd 
at  low  tide,  the  bottom  has  been  leveled  as  nearly  as  practicable. 


J 
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PROPOSED   OPERATIONS. 


With  futare  appropriations  it  is  proposed  to  complete  the  break- 
water on  Byram  Point  and  to  maintain,  and  if  necessary  to  enlarge, 
the  river  channel. 

Approi^riations  for  improving  Port  Chester  Harbor,  New  York,  have 
been  made  as  follows: 


Application. 


Date. 


Amounts 


Removing  Salt  Kock 

Dredging  in  Byram  River  and  Bay 
Breakwater 

Do 

Do 


Total. 


June  10, 1872 

$12,000 

Aug.  2,1882 

15,000 

Aug.  11, 1888 

5,000 

Sept.  19, 1890 
July  13, 1892 

5,000 

5,000 

42,000 


Port  Chester  Harbor  is  Id  the  collection  district  of  New  York. 

The  nearest  light-house  is  ou  Great  Captains  Island,  If  miles  east  of  the  month  of 
the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  15  miles  south- 
west. 

Money  statement. 

July  1, 1893,  balancQ  unexpended $4,  327. 24 

June  30, 1894,  amount  expended  during  fiscal  year 4, 102.98 


July  1, 1894,  balance  unexpended 


224.26 


'Amount  (estimated)  required  for  completion  of  existiup^  project 15, 000. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abetract  of  contract  for  improving  Port  Cheater  Harbor y  New  Toi'k,  in  force  during  the 

fiscal  year  ending  June  30,  1894. 


Name  and  address 
of  contractor. 


Date  of  con- 
tract. 


Humphrey  Toomey, 
Guilford,  Conn. 


Oct.  7,  1892 


Subject  of  contract. 


Delivering  and  placing 
riprap  ami  extending 
and  enlarging  break- 
water. 


Price  per 
gro88  ton 

riprap 

delivered 

and 

placed. 


$1.24 


Hemarks. 


Contract  completed  Aug.  5, 
1893 ;  3, 514  tons  of  riprap 
delivered  and  placed  in 
the  breakwater. 


COMMERCIAL  STATISTICS   FOR   CALENDAR   YEAR  1893. 


Arrivals  and  departures  of  vessels. 
[Draft,  5  to  10  feot;  tonnage,  25  to  400  tons.] 


Kind  of  veftselH. 


Steamers 

Sailing  vessels 
Barges 

Total... 


Number  ;  Aggregate 
of  round    tonnage  of 


trips. 


all  trips. 


575 
390 
410 

58.500 

28,000 

130,  000 

1,375 

216,500 
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Freight  received  and  shipped  hy  water. 


Chief  nrtit'lcH. 

Tons. 
09.000 

EsUnated 
T&lafl. 

CiKiL  iron.  liimlH^r.  stfuic.  Imildorrt'  material 

tnih.(saa 

Misc(*llanoouH  (not  otherwise  iiichule<l) 

37,000            STSuOH 

Total  ncoiifs I     I3G.0OO  1       1,090,000 


Shi]>iiieiit8: 

Fiinii  prcwluro,  KumuiarturiTs'  gorwlH j       19,000 

MiHcelluneourt  (not  ut hcrwiHu  iurluded) ',        8,  COO 


Total  8}iiimH'.nt!* |      27,000 


900.000 
1S.U00 


1,02S.OOO 


T1i()  nbovo  ri^uri'fl  show  :i  total  toiiiin^e  of  freight  of  163,000  toDS,  bein^;  a  (lecreuM 
of  S,(XX)  tons  Hiiicc  the  last  re})ort  received  (1892),  wheii  171,000  tons  were  reported. 
The  (liflerence  us  stated  is  due  to  the  general  business  depression  during  the  past 
year. 

No  new  lino  of  transportation  has  been  established  since  July  1,  1893. 


D  i8. 
IMPROVKMENT  OF  LARCHMONT  HARBOR,  NEW  YORK. 

Larclimoiit  Harbor  is  a  bay  on  tlie  uorthwcst  shore  of  Jjong  Island 
Sound,  about  l?5  iniles  by  water  from  the  Battery,  New  York  City,  and 
i)  miles  southwest  from  the  boundary  between  the  iitates  of  New  York 
and  Connecticut.  The  harbor  is  about  halt*  a  iiiilo  wide,  and  extendi 
rather  more  tlian  halt'  a  mii(^  inland.  It  is  a  bnsiii  with  no  definite  chan- 
nel, the  h»w- water  (h^pth  of  IS  feet  at  the  entrance  gradually  decreas- 
ing toward  the  shores,  east,  north,  ami  west. 

The  liarbor  is  ehietiy  used  by  the  Larchmont  Ya<5ht  Clnb,  bnt  is  more  or 
h'ss  souijht  by  small  eoasters  and  li sh in g  vessels  for  refuge  or  for  night 
anchorage.  It  is  exposed  to  storms  from  east  to  south,  and  during 
nortlieast  storms  heavy  seas  roll  around  Long  lieacli  Point,  castof  the 
haibor,  and  compel  vessels  to  go  well  up  into  shoal  water  for  shelter. 

The  entrance  is  divided  into  three  channels  by  two  rocks:  Umbrella 
liock,  alxmt  vSOO  feet  from  the  west  shore,  being  a  large  ledge  with 
least  de[)th  of  li.i  i\}iit  at  mean  low  water,  and  Huron  Kock,  about  900 
feet  southwest  from  the  east  shore,  a  snmlhT  ledge  with  least  depth  of 
1>.S  feet.  Tiie  (channel  lK>tween  the  ro<;ks  is  over  1H)0  feet  wide,  and  is 
the  one  almost  invariably  used.  There  are  other  roi^ks  inside  the  har- 
bor wliicli  are  well  known  and  are  marked  by  spindles;  they  are  too 
near  the  west  shore  to  interfere  with  the  use  of  the  harbor.for  general 
navifjatioii. 

The  mean  rise  of  tUh'  is  7.1  feet. 


PRCTKCTS   FOli   IMrROVE3IBNT. 

The  river  and  liarbor  act  of  Au«iust  11,  1888,  provided  for  a  anrv^ 
of  Larclnnont  Harbor,  which  was  made  the  following  year.  The  report 
on  the  survey,  dated  Non  ember  2(),  18S0,  was  printed  as  House  Ex. 
Doc.  No.  10,  Fiftv-tirst  Congress,  (irst  session,  and  also  in  the  Annual 
IJcpiu-t  of  the  ( -hief  of  I::nj»ineers  for  181)0,  Part  I,  p.  G76.  With  the 
report  were  presented  two  alternative  projects  for  improvement^  one 
for  removal  of  Umbrella  and  Huron  rocks,  the  ether  for  breakwaters  tO 
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cover  each  rock  and  extend  to  tbe  nearest  shore.  The  cost  of  remov- 
ing the  rocks  to  15  feet  depth  at  mean  low  water  was  estimated  at 
$12(>,000,  and  the  cost  of  the  two  breakwaters  at  $105,000.  At  the  dat^ 
of  the  report  the  preference  of  those  most  interested  in  the  harbor  was 
expressed  in  favor  of  removing  tlie  rocks.  Alter  further  consideration 
they  changed  their  views,  i)referring  the  breakwaters,  and,  in  accord- 
ance with  their  petition  or  request,  a  clause  in  the  first  draft  of  the 
river  and  harbor  act  of  1890,  which  required  that  the  money  appro- 
priated for  the  harbor  bo  expended  '^to  remove  obstructions  at  mouth 
of  harbor,'^  was  struck  out. 

Tlie  project  for  constructing  two  breakwaters  at  the  mouth  of  the 
harbor  was  approved  by  the  Secretary  of  War  September  27,  1890, 
altei  the  first  appropriation  for  improving  the  harbor  was  made. 

Up  to  July  1, 1893,  74  linear  feet  of  Umbrella  Breakwater  and  64  linear 
ftt-t  of  Huron  Breakwater  had  been  built. 

A  sketch  of  Larchmont  Harbor  was  printed  in  House  Ex.  Doc.  No. 
40,  Fifty-first  Congress,  first  session,  in  connection  with  the  report 
upon  Hurvey,  but  no  sketch  of  the  harbor  has  been  printed  with  Annual 
Report  of  the  Cliief  of  Engineers. 

OPERATIONS   DURING   THE  FISCAL    YEAR  ENDING  JUNE   30,  1894. 

Nothing  was  done. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  only  public  work  done  in  this  harbor  is  the  beginning  of  con- 
struction of  two  breakwaters.  Umbrella  Breakwater  has  been  made  74 
feet  long  and  Union  Breakwater  04  feet  long.  Both  were  begun  upon 
the  rocks  and  were  built  to  10  feet  above  low  water,  with  top  width  of 
4  feet,  the  outer  ends  being  slightly  higher  to  serve  as  beacons  on 
the  rocks.  At  their  i>resent  lengths  they  serve  no  other  purpose  than 
to  mark  the  rocks. 

PROPOSED   OPERATIONS. 

Future  appropriations  should  l>e  applie<l  to  complete  both  break- 
waters, as  provided  for  in  the  project. 

The  only  ap])r()priation  for  imj)roving  Larchmont  Harbor,  New  York, 
is  the  one  of  $5,000  made  by  the  act  of  Congress  approved  Septem- 
ber 10,  1890. 

Larchiiiont  Harbor  is  in  tho  coHcctioii  district  of  New  York.  The  nearest  liglit- 
bousc  is  on  Execution  Rock,  3  miles  southward.  Fort  Schuyler,  about  8  miles 
southwest,  is  the  nearest  work  of  defense. 

Mouei/  statement, 

.Inly  1,  1S03,  balance  unexpended $120.95 

July  1,  1HU\,  balance  unexpended 120.95 

'  Amount  (estimated)  required  for  completion  of  existing  project 100,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50,  000.00 
,  Submitted  in  com])liance  with  requirements  oi  sections  2  of  river  and 
I      harbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


(  O.MMKRCIAL   STATISTICS   FOR   CALENDAR   YEAR    1893. 

Commercial  statistics  have  been  asked  for,  but  up  to  date  of  this  report  have  not 


been  received. 
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D  19. 
IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Creek,  called  also  Butcliiiisoii  Kiver,  is  a  small  streani 
wliicli,  as  a  tidal  inlet  for  the  last  4  miles  of  its  course,  traverses 
marshes  of  oue-qnarter  to  1  mile  in  width,  and  empties  into  East 
Chester  or  Pelham  Bay,  a  large  bay  on  tlie  northwest  shore  of  Long 
Island  Sound,  just  east  of  Throws  Neek,  and  -0  miles  by  water  from  the 
Battery,  !New  York  City.  The  width  of  the  creek  varies  from  25  feet 
to  hsdf  a  ndlc  at  high  water,  but  the  channel  is  narrow  everywhere. 

Telham  bridge,  a  highway  bridge,  crosses  the  creek  near  its  month. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  River 
branch  of  the  New  York,  New  Haven  and  Hartford  Kailroad,  and  at 
Lockwood,  about  lij^  miles  above  its  mouth,  the  stream  is  crossed  by 
the  Boston  road.    All  three  bridges  are  drawbridges. 

The  mean  rise  of  tide  at  the  mouth  of  the  creek  is  7.1  feet. 

For  halt'  a  mile  up  the  creek  there  was  originally  a  channel  from  4  to 
9  feet  dee])  at  low  water,  but  the  depth  decreased  farther  up,  and  at 
Town  Dock,  the  ])rin('i])al  landing,  about  U  miles  from  the  numtii,  the 
available  dei)th  at  high  water  was  only  about  equal  to  the  rise  of  the 
tide.  Above  Town  Dock  the  streani  was  narrow  and  crooked,  and  the 
depth  ab(mt  the  same  as  just  below. 

The  commerce  at  Town  Dock  was  principally  in  coal  and  building 
materials  for  East  Chester  and  JMount  Vernon;  the  latter  is  a  rapidly 
growing  i)lace,  with  a  present  population  of  about  15,000.  The  main 
business  part  of  the  city  of  Mount  Vernon  is  about  2  miles  from  Town 
Dock.  It  is  understood  to  be  nuiinly  for  the  benefit  of  prospective 
IVIonnt  Vernon  commerce  that  the  improvement  of  East  Chester  Creek 
is  desired. 

PRtJJECTS  FOR  IMPROVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress. 
It  was  made  in  the  same  year,  and  in  the  rei)ort,  date<l  January  19| 
1872,  and  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1872,  p.  812,  three  plans  of  improvement  were  outlinwl,  viz: 

For  making  and  maintaining,  by  means  of  a  tidal  basin  and  a  sys- 
tem of  dikes,  a  channel  0  feet  deep  at  mean  low  water,  estimated  to 
cost  Sl,(>4(*,()00. 

For  making  and  maintaining  in  the  same  way  a  channel  II  feet  deep 
at  mean  higli  water  (about  4  feet  at  low  water),  estimated  to  cost 
$731,000. 

For  securing  7  feet  depth  at  slack- water  navigation  by  means  of  a 
lock  above  (lOOse  Island  (about  half  a  mile  from  the  mouth  of  the 
creek),  estinnited  to  cost  8300,000. 

So  recommendation  as  to  the  worthiness  of  improvement  aooom- 
])anied  these  estimates.  March  25, 1872,  the  House  of  Bepreaentatiyes 
passed  a  resolution  in<]uii'ing  the  cost  of  removing  obstmctiona  be- 
tween tide  gauges  No.  1  and  Xo.  2,  so  as  "to  afibnl  the  same  depth 
of  water  above  Station  No.  1  as  now  prevails  below  it." 

In  reply  to  this  resolution,  a  report  was  submitted  April  3,  1872  (see 
Annual  L*e])ort  ot*  the  Chief  of  Engineers  for  1872,  p.  814),  containing 
the  following  estimates: 

P.asiu,  ]>nnhas<'  ol'sito,  18  jktos,  at  !fir>0 $2,W 

Kxcavatiou  t<>  level  ot  lucau  low  water,  2()O.0^N)  oiihio,  3'ards,  at  40  cents 80^000 

Kxcavation  ofcnt,  ()<),()0<)  ciihir  yanis,  at  40  cunts ; 21,000 

l>ikiii;:  and  revottiii^  banks  of  cut ^^ 

Knjifineerinjx  and  contingencies 17, 


Total l*fi* 
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This  plan  coutomplated  (as  appears  from  maps  on  file)  straigliteniiig 
the  channel  at  Jjockwood  and,  as  it  was  necessary  in  any  case  to  replace 
the  old  arch  bridge  of  the  Boston  road  by  a  drawbridge,  changing  the 
location  of  such  bri<lge  to  a  iK)int  about  700  feet  eastward,  so  as  to  give 
a  straighter  and  cheaper  channel  for  the  stream. 

In  1873  $25,000  was  appropriated  for  improving  East  Chester  Creek. 
It  was  designed  to  exj^end  it  in  accordance  with  the  above  estimates, 
nrhich  were  tlieu  considered  an  adopted  project,  but  no  means  had 
been  provided  for  acquiring  tlie  land  needed  for  the  proposed  cut  at 
Lockwood,  so  no  work  was  done  at  that  time. 

In  1875  it  became  apparent  that  the  proposed  change  of  location  of 
the  drawbridge  at  Lockwood  could  not  be  made.  The  old  bridge  lay 
on  the  boundary  between  the  towns  of  East  Chester  and  Pelham  and 
-was  supported  by  the  towns  Jointly.  Under  tlie  proposed  change  of 
location  the  new  bridge  would  lie  within  the  town  of  Pelham,  which 
town  would  then  have  to  support  it;  therefore  the  town  of  Pelham 
urould  not  consent  to  the  change,  and  the  old  bridge  was  replaced  by 
an  iron  drawbridge  in  the  same  location.. -•  The  ])roposed  location  of  the 
cut  had,  therefore,  to  be  altered  to  bring  it  to  the  drawbridge.  This 
necessitated  excavating  a  considerable  amount  of  ro<tk  at  an  increased 
cost  of  $10,000.  (See  General  Newton's  letter  to  the  Chief  of  Engineers, 
September  24, 1875.) 

In  1875  8l-,000^m()re  was  ai)propriated  for  this  improvement,  but  it 
was  not  until  1877  that  a  commission,  appointed  by  the  JState  of  New 
York,  finally  obtained  the  land  for  the  proimscd  cut.  After  this  right 
of  way  was  secured,  in  1877,  a  contract  was  entered  into  foi*  making  a 
cut  9  feet  deep  at  mean  high  water  (2  feet  at  low  water),  with  a  width 
of  100  feet  at  high-water  level ;  this  contract  inchuled  about  3,140  cubic 
yards  of  rock  excavation,  1,210  linear  feet  of  i)ile  dike,  and  140  linear 
feet  of  crib  dike.  It  was  completed  in  1878,  and  in  that  year  and  in 
1879,  under  an  apjuopriation  of  $10,000  made  June  18,  187S,  dredging 
was  done  by  hired  labor,  removing  a  shoal  of  bowlders  Just  outside  of 
Pelham  bridge,  and  making  a  channel  about  125  feet  wide  and  9  feet 
deep  at  high  water  on  the  west  side  of  Goose  Island,  being  an  exteu- 
8iou  of  the  original  project. 

In  1879  $3,500  was  ap])ropriated  for  continuing  the  improvement, 
and  $3,500  in  1880.  These  ai)propriations  were  not  expended  until 
1884. 

In  the  Annual  Kei)ort  for  1879  it  was  stated  as  necessary  to  complete 
the  improvement  from  IV^lham  bridge  \o  Lockwocjd  *'to  construct 
dikes  from  the  lower  end  of  the  cut  to  (ioose  Island,  a  distance  of  5,800 
feet."    In  1880  these  dikes  were  estinnUed  to  cost  $40,0(iO. 

The  approjM'iations  were  not  large  enough  to  warrant  beginning  the 
cut  above  Lockwood, or  the  above  mentioned  dikes,  and  these  pn)])osed 
works  were  ai)parently  abandoned  for  the  time  being.  In  1881  Generai 
Newton,  U.  S.  Engineers,  then  in  charge,  rei)orted  that — 

Fnrtbeniiort*,  until  it  is  proved  tluit  a  depth  of  J)  or  10  foet  "  *  »  eji,|  not  bo 
maiutaiiied  under  the  scale  of  iniproveniont  <aln>ady  C'oni])1oted,  it  will  W  nnneccH- 
Bary  to  inan^urnte  new  works.  The  amount  of  funds  available,  $7,872.14.  will  bo 
quite  Hufticient  for  the  i>re«ent  wants  of  the  vnsv. 

This  money  was  expended  in  188'!  in  dredging  Jnst  belowTown  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5,  1880,  §10,000  was  appropriated  for  this  improvenient, 
which  was  mostly  expended  in  1888  and  1880  in  dredging  between 
Town  Dock  and  Lockwood  to  remove  shoals  from  the  i)reviously 
dredged  channel. 
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111  1887  an  ostinuito  ^v«1R  iiia<lo  of  tbo  cost  of  the  several  proposed 
extensions  of  i)rqiect,  from  which  it  appears  that  881,000  have  been 
either  expended  or  i'stin:ated  for  works  not  inelnded  in  the  first  esti- 
mate, and  that  estimate,  therefore,  shonhl  be  increased  to  8221,000 if 
it  is  inoposed  to  carry  ont  tlie  original  phin  with  these  extcnsious. 

It  was  proposed  to  expend  the  appropriation  of  §5,000,  made  An^st 
11, 1888,  in  dredging  a  cut  above  Lockwood,  and  in  January,  1889,  the 
line  of  cut  was  staked  out  and  a  description  given  to  the  State  com- 
missioncj's  for  securing  right  of  way.  Tliey  were  asked  to  obtain  per- 
mission to  dei)Osit  the  material  on  the  marsh  lands  adjacent  to  the  cut, 
which  could  be  dou(*  cheai)ly  as  c(mii)arcd  with  the  cost  of  carrying  it 
out  into  Long  Island  Sound.  The  commissioners  reiwrted  that  this 
consent  couhl  not  bo  obtained,  and  as  the  available  funds  were  not  snf- 
iicient  to  ])egin  work  under  any  other  ])lan  for  disposing  of  dredged 
materials,  work  was  i)ostponed  until  larger  appropriations  should  be 
nnule. 

In  1802,  owing  to  certain  changes  of  ownership,  it  was  found  tbat 
the  requisite  ])erniissi(ni  to  deposit  dredgings  on  the  banksof  the  creek 
<*onhl  be  secured,  and  by  authority  of  tlie  Chief  of  Engineers  an  offer 
of  the  -Mount  Vernon  Suburban  Land  Company  to  dredge  and  deposit 
material  upon  adjacent  banks  at  the  rate  of  22  cents  .per  cubic  yard, 
prism  nu^asurement,  was  accei)ted.  Under  this  ofller  27, 700  cubic  yards 
of  mud  were  dredged  and  deposited  on  the  westsideof  the  cut,  making 
a  <hannel  1>  feet  deep  at  high  water,  (M)  feet  wide  at  bottom,  with  side 
sloi)es  of  1  ui)on  1,  extending  northward  1,300  feet  above  the  Lock- 
wood  drawbridge. 

A  sketch  of  East  Chester  Creek  was  printed  in  the  Annual  Heiwrt 
of  the  Chief  of  Engineers  for  189^,  p.  0(;8. 

OPEKATIONS  l)rilIN(J    TUK   FISCAL   YEAll   KNDINCi  JUKE   30,   1S04. 

No  work  was  done  by  the  Tnited  States,  l^rivatc  parties  di-edgeda 
sli])  into  the  marshes  of  the  west  bank  just  above  Lockwood,  and  have 
utilized  tlie  dredged  channels  by  establishing  a  propeller  freight  line, 
making  regular  trips  three  times  per  week  between  Mount  Vernouand 
New  York  Citv. 

piii:si:nt  condition  of  improvement. 

There  is  a  channel  of  0  feet  dei)th  at  mean  high  water  (2  feet  at  low 
water)  from  the  bay  to  a  point  1,3(K)  feet  above  I-ockwood,  with  a  width 
of  100  r(»et  or  over  to  a  point  1,000  feet  above  Town  Dock;  thence  to 
Lcx'kwood  irom  50  to  75  feet  wide,  and  above  Lockwood  (10  feet  wide. 

The  dikes  on  the  east  side  of  the  channel  below  Lo<:kwood  areinfiiir 
condition. 

PROPOSED   operations. 

AVith  future  ai)propriations  it  is  proposed  to  widen  the  channel  below 
Lockwood  and  to  widen  and  deepen  it  above  Lockwood,  as  providetl  in 
the  modilied  project.  The  estimated  cost  of  this  work,  as  submitted  in 
the  Annual  Keport  for  1S91,  is  855,000. 

Tlie  dikes  below  Town  Dock,  at  one  time  proiiosed,  do  not  seem  to 
be  ne(*essary  at  present  as  a  means  of  improving  or  maintaining  the 
channel. 
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Appropriations  for  improving  East  Chester  Creek  have  been  made 
as  follows: 


Application. 


Cuttinj;  throii|;Ii  marsb  and  rock,  and  diking  (in  1877) 

I)re<l<:in«;  undrr  Boston  roa«l  brid^jr  and  at  Goosr  loland 

l)Ted;;in^  near  Luckwoo<l,  Goose  iHland,  and  Peliiam  bridge 

Dn»dffin;j  from  40  to  00  feet  wide  from  Pell  PoLnt  to  Town  Dock 

Dred jring  above  Town  Dock 

Dredging;  ab<*ve  Lock  wood 


Date. 


Ti>tal 


Mar. 

Mar. 

Jnne 
sMar. 
^Juno 

Aug. 

Aug. 


3,1873 

3,1875 
18, 1878 

3,1879 
14,1880 

5,1886 
11.1888 


Amount. 


$25,000 

12,000 

10,000 

3,500 

3,500 

1U,0U0 

5,000 

G9,000 


Kjist  Chester  Creek  is  in  the  collection  district  of  New  York. 

The  nearest  lifjjht-liouse  is  ou  the  "Stepping  Stones/'  3  miles  southeast  of  the 
month  of  the  creek. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  3^  miles  south. 


Money  statement, 

July  1. 1803,  balance  unexpended 

June  30, 1894,  amount  expended  during  fiscal  year  .. 


$15. 33 
15.33 


{Amount  (estimated)  reciuired  for  completion  of  existing  project 55, 000. 00 
Amount  that  can  beproUtablyexpendedinli8calyearendingJune30, 1896    55,000.00 
Submitted  in  compliance  with  re(|uirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Arrivah  and  departures  of  veaach. 
[Draft.  r>  to  7  tV'et ;  tonnajie,  150  to  200  tons.) 


Kind  of  vessels. 


,  Xuinl)er 
of  round 
tripB. 


SU'IITIHTS 

Sailiii;:  vessels. 
I5ai  i:«'s 


Total 


108 

4 

164 

33G 


Ai:;:rc"4ate  touna;:c  of  all  tiij).s  not  ascertained. 


Freight  rcreived  and  ahipped  by  ivater. 


(Miicf  articles. 


lieeripts: 

LumiImt 

r.niMiii;:  Tiiati'iiids 

C.al 

Mi^c«ll;iiu.niis  (ii(»t  otherwise  included) 

Tot:il  rrci'ipts 

Sliii>rneiits:    Nmiii>  n-jtortcd. 


Tons. 


I  Estimated 
I      value. 


1,000  , 
17,490  " 
10,500 
27,000 


$20,000 
94,360 
52.  .500 

145.000 


55,990 


3n.860 


Tin'  above  li«;urrs  show  an  in«'rease  of  tonnage  over  that  reported  for  1892  (the  last 
rcreived)  of  S.S7.">  tons. 

Since  .Inly  1.  isi);{,  a  freight  steamer  line  has  been  established,  making  triweekly 
trips  between  New  York  City  and  Lockwoo<ls. 

Tlie   year  181>S  was  a   fair  average  year  tor  commerce  by  water,  but  with  the 
improvement  of  tlie  river  the  commerce  will  very  greatly  increase. 

John  E.  Bryant. 

MouXT  Vkrnox.  X.  v..  May  7, 1S04. 
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D  20. 
IMPROVEMEXT  OF  GREEXPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of  Long 
Island,  lyin^f  between  the  north  fork  on  the  northwest  and  north,  and 
Shelter  Island  on  the  southeast  and  south.  The  anchorage  ground  was 
exiK)sed  to  storms  from  northeast  and  east. 

A  sand  sjnt,  called  Joshua  Point,  formerly  protected  the  little  bay 
at  Greeni)ort  from  easterly  storms,  but  in  a  few  years  prior  to  1883  this 
had  worn  away  rapidly  and  the  sand  had  been  carried  into  the  bay. 

The  mean  rise  of  tide  is  2.4  feet. 

PROJECT  FOR  IMPR0VE:MENT. 

The  river  and  harbor  act  of  1881  ordered  a  survey  of  this  harbor,  the 
report  upon  which,  dated  January  20, 1882,  and  printed  in  the  Annual 
Eeport  of  tlie  Chief  of  Engineers  for  1882,  Part  I,  p.  035,  contained 
plans  and  estimates  for  a  breakwater  (extending  to  the  curve  of  18  feet 
dei)th)  to  be  built  to  3  feet  above  mean  high  water  level,  with  a  top 
width  of  5  feet  and  side  slopes  of  1  upon  1;  the  estimated  cost  was 
84<>,()0().  The  lirst  appropriation  for  the  harbor  was  made  by  act  of 
Congress  of  August  2,  1882,  and,  thereupon  the  project  was  adopted  as 
above.  In  181M)  the  ])roject  wasmoditied  to  provide  for  building  up  the 
breakwater  to  a  height  of  5  feet  above  mean  high  water,  to  extend  it  no 
fai'ther  (it  was  then  1,570  feet  long),  and  to  apply  the  remainder  of  the 
estimate  for  completion  of  improvement  to  <lredging  in  the  anchorage 
aifordod  by  the  breakwater. 

U]}  to  July  1,  181K3,  the  breakwater  had  been  built  up  to  the 
required  dinu'usions,  and  22,441  cubic  yards  of  sand  had  been  dredged, 
enlarging  the  anchorage  area  of  9  feet  depth  inside  the  breakwater 
by  about  3  acres,  and  making  a  channel  40  feet  wide  and  G  feet 
deep  at  mean  low  water  toall'ord  an  entrance  to  Sterling  Basin,  aland- 
locked  cove  much  used  for  winter  anchorage  for  yachts  and  small  ves- 
sels. 

Harbor  lines  were  established  in  Greenport  Harbor  by  the  Secre- 
tary of  War,  January  5,  18:i4. 

A  sketrh  of  Greeni)ort  Harbor  was  ])riuted  in  the  Annual  Keport  of 
the  Chief  of  Engineers  for  18i>;3,  p.  970. 

OPEHATIONS   DURINCi    TlIK   FISCAL    YEAR  ENDING  JUNE  30,   1894. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con- 
tract with  1*.  .1.  Brummelkamp,  dated  October  12,  1802,  for  removing 
about  45,000  cubic  yards  of  material  at  20  Ci:nts  per  cubic  yard.  Work 
was  continued  un<ier  an  extension  of  the  contract  until  September  15, 
1S<K{,  when  the  contract  was  completed. 

The  amount  dredged  during  the  fiscal  year  was  32,820  cubic  yanls. 
increasing  the  anchorage  area  of  0  feet  dei^th  inside  the  breakwater  by 
about  *J  acres,  and  widening  and  deepening  the  entrance  to  Sterling 
r>iisin. 

The  total  amount  dredged  under  the  contract  was 43,224  cubic  yards. 
This  work  completed  the  project  f<n-  improvement  of  the  harbor. 

PUKSENT   (M)Nl)lTION   OF   IMPllOVBMENT. 

The  breakwater  is  1,570  feet  long,  5  feet  wide  on  to]*,  the  top  lieing 
5  tcet  above  high  water;  it  contains  10,:)10  tons  of  riprnii. 
The  available  anchorage  of  9  feet  depth  inside  the  breakwater  has 
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been  increased  by  5  acres  of  completely  sheltered  area.  The  channel 
between  Sterling  Basin  and  the  outer  harbor  has  been  made  60  feet 
wide  and  8  feet  deep  at  mean  low  water. 


PROPOSED   OPERATIONS. 


The  amount  of  the  original  estimate  for  this  improvement  has  been 
appropriated  and  expended^  and  the  projected  improvement  has  been 
completed.    Nothing  further  is  now  contemplated. 

Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows : 


Application. 


Survey m. , 

Expended  on  breakwater 

Do 

Do 

Do 

Breakwater  and  dredging Jt. 

Dredging 


Total 


Mar.  3,1881 
Ang.  2,1882 
July  5.1884 
Ang.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


Amount. 

$500 

10,000 

10,000 

5,000 

5,000 

5,000 

11.000 

46,500 


Greenport  is  a  port  of  delivery,  in  the  collection  district  of  Sag  Harbor. 
The  nearest  light-house  is  on  Long  Beach  Point,  3  miles  to  the  eastward. 
The  nearest  work  of  defense  is  Fort  Trumbull,  New  Loudon  Harbor,  Connecticnt, 
21  miles  distant  in  a  straight  line. 

Money  statement. 

July  1, 1893,  balance  unexpended $9,  840. 48 

Jnne  30, 1894,  amount  expended  during  fiscal  year 8, 544!^71 

Jul V  1, 1894,  balance  unexpended 1, 295. 77 


Ahatract  of  contract  for  improving  Greenport  Harbor ,  Netv  Yorky  in  force  dvring  the  fiscal 

year  ending  June  SO,  1894, 


Name  and  addresa  of 
contractor. 

Date  of  con- 
tract. 

Subject  of  con- 
tract. 

Price 

per  cubic 

yanl. 

$0.20 

Remark  8. 

P.  J.   Bnunmelkamp, 
Syracuse,  N.  Y. 

Oct.  12, 1892 . 

Drwlging 

Contrnct  completed  under  extension 
Sept.    15,    1893.       Total    amount 
dredged,  43,224  cubic  yards. 

COMMERCIAL   STATISTICS   FOU  THE   CALENDAR   YEAR   1893. 

[Through  courtesy  of  S.  Truman  Preston,  Greenport,  X.  Y.] 

Arrivah  and  departures  of  resftelft. 

[Draft  3  to  18  feet;  tonnage  5  to  1,200  tons.] 


Steamers 

Sailirg  vessels. 
Yachts 


Total. 


Kind  of  vessels. 


Nunil)er 
of 


vesM 


525 


Xnniber  of 


^     1 ,      round  trips.  ^ 


34       About  2.700 

191      

3(>0 


Aggregate  tonnage  of  all  trips  not  ascertained. 
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Frt'ujht  received  and  nhipptd  by  tratcr. 


("bk-f  arlirle8. 


^«"*-     '        valur. 


IJocf'intM: 

Coal 12.000  ;  S«),r«> 

Fish  nvA  J(?rtiliz»'rrt 99,704     rnkimwn. 

MiM(-e)luiicuu!i  niut  othcrwiso  incluiled) i  20,276  ,  VuVbowd. 

Total  rc<;oii)t8 121.»80  ' 

KhiitiiiontH: 

IJrick 20.000  9140.000 

Misci'llaiicutis  (nut  othiTwise  inoliidi'il) 16.330     I'nknnwn. 

Total  shipimiits 36,330    


XumlxT  ol*  vessels  Imilt  in  18J>3,  12  small  sail  boats. 
Nimil)i*r  of  vessels  rrpairetl  in  1893,  325,  from  5  to  400  ton«. 
Xinnber  of  vessels  entered  for  refuge  in  18^3,  525  (cstiniateiL). 
No  new  lines  of  transportation  have  been  established  Kiiiee  July  1,  1893. 
The  last  ])rrvious  statement  of  romnieree  for  Ureoni)ort  JlarborVas  for  1890,  when 
43,5(M)  tons  of  freight  were  reported. 


D  21. 
IMPKOVEMKNT  OF  FORT  JEFFERSON  HARBOR,  NEW  YORK. 

Port  Joflorsoii  Harbor  is  on  the  north  shore  of  Lonpr  Island  and  aboat 
50  miles  east  from  New  York  eity.  It  is  a  niilo  long  and  averages  three- 
quarters  of  a  mile  Avide,  and  a  lar^e  part  of  the  area  has  a  depth  of  18 
feet  or  more  at  low  tide.  Tributary  to  this  harbor,  on  the  west,  are 
Setauket  Harbor  and  Conseienee  Bay,  two  shallow  tidal  basins.  Port 
Jellerson  Harbor  is  surrounded  on  three  sides  by  hills,  and  is  separated 
I'rom  Long*  Ishnid  Sound  on  the  north  by  a  beach  of  sand  and  gravel, 
through  whieh.  and  nearly  in  the  axis  of  the  harbor,  is  a  single  entrance 
400  feet  Avide.  This  entrance  is  Tort  Jefferson  Inlet,  and  through  it  a 
tidal  res(»rv()ir  of  1*  scjuare miles  area  receives  and  discharges  some 
oOO,000,000  cubic  feet  of  water  with  every  tide,  producing  a  cnrrent 
wliose  maximum  velocity  exceeds  4  miles  per  hour.  In  the  narroir 
l)art  ot*  the  inl(?t  the  depths  have  always  been  considerable,  bat  a  short 
distance  out  into  the  sound  Avas  ii  broad.  Hat  bar,  which  originally  had 
a  dei)th  of  4  feet  at  low  water;  until  the  beginning  of  Government 
im]>rovement  in  ISTl  the  locati(m  of  the  inlet  had  been  shifting;  since 
1S;)8  it  had  moved  westward  700  feet,  an  average  annual  rate  of  24  feet. 

The  village  of  Tort  .lefferson,  Avith  ji  population  of  about  3,000,  lies 
at  the  head  or  south  end  of  the  harbor.  The  mean  rise  of  tides  at  the 
village  wharves  is  (J.L*  feet;  in  Long  Island  Sound,  outside  the  inlets  it 
is  7  feet.    Tiie  diJVerence  is  Avholly  in  the  loAv-Avater  levels. 

PR()JE(  rs  For  improvement. 

A  survey  of  the  harl)or  Avas  made  in  1853  by  lieutenant  Harrison,  U. 
S.  Tjigineers.  hi  1S70  an  examination  Avas  ordered  by  Congress.  The 
first  ]nqject  for  improA'cment  Avas  submitted  by  General  Warren,  Jana- 
ary  10, 1S71,  after  an  examination,  and  provided  for  bnilding  a  jetty  on 
the  east  side  of  the  entrance,  extendingcmt  to  thoO  foot  curve  andrisinf 
to  11  feet  above  mean  low  Avater,  to  be  built  ])art1y  of  dimension  stoDe; 
also  for  dredging  a  <hannel  LMM)  feet  Avide  and  7  feet  deep  at  meanlov 


*. 
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water  through  the  bar.     (See  Annual  Eeport  of  the  Chief  of  Enj^ineors 
for  1871,  p.  805.)    The  estimated  cost  was  as  follows: 

Conatmctlou  of  jetty $150, 125 

Dredging 15,000 

Total 1G5,125 

When  the  project  was  adopted  under  the  appropriation  of  March  3, 
1871,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  only  to 
the  level  of  mean  high  water,  except  between  the  high  and  low  water 
marks  on  the  beach,  where  it  was  to  be  carried  to  the  level  of  the 
highest  tides,  but  no  change  was  made  in  the  estimates.  Under  this 
appropriation  GOO  feet  of  the  jetty  were  built,  and  under  the  appropria- 
tion of  Juno  10,  1872,  it  was  extended  to  1,052  feet.  An  estimate  made 
in  1873  of  the  cost  of  completion  ($35,000)  made  the  estimate  for  tlie 
whole  project  $05,000.  In  1875  a  modification  of  the  project,  based  on 
the  observed  effect  of  the  jetty,  was  made,  providing  for  a  jetty  on  the 
west  side  of  the  entrance  about  1,075  feet  long  and  rising  4  feet  above 
mean  high  water,  designed  to  increase  the  force  of  the  tidal  currents. 
The  width  of  the  channel  Avas  also  reduced  to  100  feet,  '^o  new  esti- 
mate was  submitted  at  the  time,  but  in  1877,  after  about  $8,000  had 
been  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  would 
be  required  to  complete  it,  or  $20,250  in  all.  A  revised  estimate,  made 
in  the  same  year  for  the  whole  improvement,  contemplated  extending 
the  east  jetty  to  the  9-foot  curve,  extending  the  west  jetty  GOO  feet  far- 
ther, and  dredging  a  channel  100  feet  wide  and  8  feet  deep  (this  increase 
of  depth  on  account  of  increased  draft  of  vessels  using  the  harbor),  at 
an  estimated  cost  of  $34,000.  Forty-five  thousand  dollars  had  then 
been  appropriated  and  nearly  expended,  making  the  total  estimate 
from  the  beginning  $79,000  (including  $6,000  appropriated  in  187G  and 
then  unexpended).  This  estimate  was  incorrectly  reported  in  1878, 
but  was  reverted  to  in  1879  and  repeated  in  each  subsequent  annual 
report.  In  1877  one  cut  25  feet  wide  and  8  feet  deep  was  dredged 
through  the  bar.  The  channel  was  dredged  to  a  width  of  100  feet 
under  the  apropriatioii  of  March  3, 1879,  In  1877  the  east  jetty  was 
raised  to  a  height  of  5  feet  above  mean  high  water  and  extended  50 
feet.  In  1878  the  west  jetty  was  extended  450  feet,  but  the  height  was 
made  only  2  feet  above  mean  low  water,  except  the  outer  end  and  an 
intermediate  point,  which  were  raised  to  4  feet  above  mean  high  water, 
to  serve  as  guides. 

Between  1879  and  1883  both  jetties  were  extended  and  repaired, 
making  their  resjiective  lengths  1,390  feet  for  the  east  jetty  and  940  feet 
for  the  west  jetty.    This  completed  the  then  existing  project. 

By  act  of  Congress  of  August  11,  1888,  an  examination  of  Port  Jef- 
ferson Inlet  was  ordered^  A  preliminary  examination  was  found  suffi- 
cient, with  recent  Coast  Survey  charts,  for  all  required  purposes,  and 
with  the  report  on  this  examination,  dated  December  5,  1888,  and 
printed  in  the  Annual  Eeport  of  the  Cliief  of  Engineers  for  1889,  part 
1,  p.  751,  were  presented  plans  and  estimates  for  making  and  maintain- 
ing channels  through  the  inlet  of  10  and  12  feet  depth,  respectively. 
The  10-foot  channel  was  considered  by  interested  parties  as  sufficient 
for  present  needs.    The  estimates  in  detail  were  as  follows: 

For  a  channel  10  feet  deep  and  200  feet  wide : 

Repairing  and  enlarging  east  jetty $34, 200 

Repairing  and  enlarging  west  jetty IS,  150 

Dredging 25,390 

OoutingeucieSy  say 12, 260 

Total ^,^:J^ 
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Commencement  of  work  under  tliis  project  for  10  feet  depth  was 
approved  by  the  Secretary  of  War  November  1, 1890,  after  an  appro- 
priation had  been  made  for  "the  project  to  give  a  channel  10  feet  deep 
and  200  feet  wide.'' 

Up  to  July  1, 1893,  the  east  jetty  had  been  enlarged  for  its  whole 
length  outside  high-water  mark,  and  about  250  linear  feet  of  the  west 
jetty,  at  its  outer  end,  had  been  enlarged ;  dredging  upon  the  10-foot 
channel  was  in  progress,  and  up  to  that  date  it  had  been  made  40  feet 
wide. 

A  sketch  of  Port  Jefferson  Inlet,  the  entrance  to  the  harbor,  was 
printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1886,  p.  660. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con- 
tract with  John  H.  Fenuer,  dated  February  6,  1893,  providing  for 
removal  of  about  50,000  cubic  yards  of  material  at  the  rate  of  32J  cents 
per  cubic  yard.  This  work  was  continued  until  October  0,  when  the 
contract  was  completed.  The  amount  dredged  during. the  fiscal  year 
was  36,838  cubic  yards.  Tbe  channel  through  the  inlet  was  widened 
200  feet,  making  it  10  feet  deep  at  mean  low  water. 

Tlie  total  amount  dredged  under  this  contract  was  49,987  cubic 
yards;  the  cuts  began  in  1892  were  completed,  and  the  channel  was 
made  240  feet  wide  and  10  feet  deep  from  the  10-foot  curve  inside  to 
tbe  10-foot  curve  outside  the  shoal;  distances  varying  from  1,000  to 
1,800  feet  in  the  different  cuts. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

Tbe  east  jetty  is  1,300  feet  long,  part  of  the  shore  end  being  covered 
by  drifting  sand;  it  is  0  feet  above  high-water  level,  and  4  feet  wide 
on  top.  The  west  jetty  is  940  feet  long;  the  outer  250  feet  are  built  u]) 
about  4  feet  above  liigh  water,  with  top  widtli  of  4  feet;  the  inner  part 
is  about  2  feet  above  low  water.  The  west  jetty  requires  building  up, 
and  both  require  trininiing  and  filling  out  tlie  side  slopes  before  they 
can  fairly  be  considered  completed. 

The  dredged  channel  has  been  made  240  feet  wide  and  10  feel  deep 
at  mean  low  water  through  the  inlet. 

PROPOSED    OPKKATIONS. 

Future  ajjproiu'iations  will  be  a])plied  to  completing  the  jetties  and 
widening  the  channel,  as  provided  tor  in  the  approved  i)r()ject. 

Api)r()i)riati()ns  lor  Port  eJell'erson  Harbor  have  been  made  as  follows: 


Api)litati<)n.  Date.  Amount. 


Eiist  .i(  H  V Mar.    3. 1871  $15,  0(H) 

I  >()'. .J  mit'  10. 1K72  15.  vm 

Kiist  ;iinl  wi'iit  Jetties Mar.    :>.  1^75  15.000 

Kiisi  .jftt  y  :ni(l  drrduiii;: \  iiy:.  14,  1^70  6.  uo  ) 

Kjist  and*  west  .iCttics .Inn.'  IS,  IHTS  H.  00  ) 

I)!rd-;nL: Mar.    :'.  \^19  5.  000 

i:;,.st  and  utr,;   jt'itit's ,  .lum-  14.  lH8i>  3,  WO 

Kast  .;.  tlv Mar.    .'{.  ]H<*1  4.  (XK) 

Do! !  Aii^.    2,  1>^H2  8.  OOJ 

J"iilar;;inLC  i'ttifs  aud  «l'«dj;iiii; iM'pt.  10.  1S'.)(»  25.  iKK) 

Dnd -i  n  - J  iil  v  1:5, 18l>2  10.  00») 


'1^ 


Total 1 14.  000 
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Port  Jeft'erson  is  a  port  of  delivery  in  the  collection  district  of  New  York.  There 
is  a  light-house  on  Old  Field  Point,  1^  miles  west  of  the  harbor  entrance.  Fort 
Hale,  x^ew  Haven  Harbor,  Connecticut,  23  miles  distant,  is  the  nearest  work  of 
defense. 

Money  statement, 

July  1,  1893,  balance  unexpended $18, 216. 78 

June  30,  1894,  amount  expended  during  fiscal  year 17, 017. 77 

July  1, 1894,  balance  unexpended i,  199. 01 

{Amount  (estimated)  required  for  completion  of  existing  project 55,  (KM).  00 
Amount  that  can  beprotitably  expended  in  fiscal  year  ending  J  une30, 1896    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  contract  for  improving  harbor  at  Port  Jefferson  Inlet ,  Xeto  Yorkf  in  forc^ 

during  the  fiscal  year  ending  June  30,  1894. 


j                       1 
Name  and  addrens  of    Dato  of  con-         c„K!^f 
contractor.           |        tract.               oaoject. 

i 

Pric<»  ])er 
cubic 
yard. 

Keinarkfl. 

John  n.  Fenncr,  Jer-  I  Feb.  6.  1893 
aeyCity.y.J.             ' 

Dredging 

$0. 32^ 

Contract  complotodOot.  6. 1893 ;  total 
amount  dredged,  49,967  cubic  yards. 

COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR   1893. 

[Through  courtesy  of  J.  T.  Mather,  Port  JefToraon,  N.  Y.] 

Arrivals  and  departures  of  vessels. 

[Draft,  3  to  9  feet;  toanage,  15  to  704  tons.] 


Kind  of  vcHsels. 


Ntimber   Aggregate 

of  round  i  tonnage  of 

tripH.    i    all  trips. 


Steamers 

SSailiug  vessels. 
B.irges 


650 

700 

22 


45,500 

28,81)0 

2,640 


Total 


1,372 


76.940 


Freight  receii'cd  and  shipped  by  water. 


Chief  articles. 


TOUM. 


Estimated 
valui*. 


Ileceipts:  Building  materials,  coal,  grain,  rubbi'r- factory  goods,  and  general  ;  | 

inorcltandiHc 33, 000 

Slii])Ui«'UtH :  Wood,  farm  produce,  Hour,  feed,  rubber  goodrt,  shellfish,  etc j      13, 000 


$995,000 
137,  000 


Tlio  above  fignres  show  a  decrease  in  tonnage  of  freiglit  of  1,000  tons  since  1892, 
when  47,000  tons  were  reported. 

Xo  new  lines  of  trans])ortation  have  been  established  since  July  1.  1893. 

Vessels  built  during;  1893  (of  20  tons) '. I 

VcssflH  entered  harbor  for  refuge 300 

A'essels  hauled  up  for  repair  (ranging  from  15  to  704  tons) 185 

Tonnage  o*:*  vessels  hauled  up  for  repair tons..  11,  (XX) 

Vessels  laid  op  for  winter  1893-'94 82 

Tonnage  of  vessels  laid  up  for  winter  1893-'94 tons . .     5,  740 
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D  22. 

IMPiJ^»VEMENT  OF  Hl'XTIXGTOX  HARBOR,  NEAV  YORK. 

HnntiiiACtori  llarl)or  is  a  laiidloekeil  basin  about  2  luiles  long  and  a 
fjuartfr  <»t'  a  uiilr  \vi<le,  extending  in  a  crooked  but  generally  soutliern 
direction  IVoiii  llnntin^cton  I>ay.  from  which  it  is  separated  by  n  beach 
<if  sand  and  ;;raveL  through  the  western  eud  of  whicli  a  narrow  iulet 
(about  300  I'cet  wide)  connects  the  harbor  and  bay. 

The.  bay  is  a  iiir;»"e,  dei^p  harbor  of  refuge  on  the  noilh  s$1iore  of  Long 
Ishind,  alxMit  JO  miles  east  from  New  York  City.  The  harbor  has  au 
available  dei»th  of  about  <S  feet  at  mean  low  water  through  thoeutram*e 
and  nion?  tlian  half-way  up,  l)ut  in  the  three-quarters  of  a  mile  nearest 
the  head  or  south  enil  of  the  harbor  the  origiual  channel  was  nirrow 
and  dr-creasiii^  in  depth  to  zero  at  low  tide. 

Iluntin^^ton  village  lies  about  a  mile  south  of  the  head  of  the  harbor; 
it  has  -1,000  to  5,000  ]H)pulation. 

The  mean  rise  of  tide  is  7.2  feet. 

rnojKCTS   FOR    IMPEO\'EMENT. 

By  act  of  Coiigress  api>rove<l  March  3,  1871,  a  survey  of  this  harbor 
v/as  authorized.  It  was  made  in  that  year,  and,  with  the  report  (dated 
December  11, 1871,  and  j)rinted  in  the  Annual  Beport  of  the  Chief  of 
J^ingineers  for  1872,  p.  007),  was  submitted  an  estimate  of  822,780  su 
the,  (!ost  of  dredging  out  a  shoal  at  the  entrauco  to  the  harbor,  and  of 
<  \ten<ling  tlu»,  S-foot  channel  150  feet  wide  for  about  2,000  feet  up  to 
the  old  wharf,  th(»  i>roperty  of  the  town. 

lly  act  of  Congress  of  .June  10,  1872,  $22,500  was  appropriated  for 
the  harl)()r,  and  the  i)roJect  for  improvement  was  completed  in  April, 
]873,  the  outer  shoal  b(»ing  removed  to  8  feet  depth  and  the  8-foot 
channel  bt'ing  extended  2,200  feet  to  the  old  town  wharf;  the  width  of 
150  feet  was,  however,  reduced  to  130  feet  in  the  Isist  900  feet  length, 
on  ac(tount  of  exhaustion  of  funds.  It  had  been  contemplated  to  damp 
most  of  the  tlredged  material  on  the  tlats  in  the  harbor,  but  on  account 
of  much  local  opi)osition  this  was  abandoned  after  about  2,000  yards 
had  been  dumi)ed  there,  and  the  rest  of  the  dredged  material  was 
dei)osited  in  deep  water  in  Long  Island  Sound.  The  amount  dredged 
was  1)1,780  cubic  yards. 

Th(»,  river  and  harbor  act  of  July  5,  1884,  ordered  a  survey  or  exam- 
ination of  this  harbor.  A  survey  was  made  the  same  year,  the  reiwrt 
of  which  (i>rinted  in  the  Annual  Iicport  of  the  Chief  of  Engineers  for 
1S85,  J).  703,  if  ftcfj,)  contains  a  i)lan  for  restoring  and  maint^iiniugtlio 
<l(»])th  of  8  feet,  made  by  dredging  in  1872  and  1873,  but  subsequently 
lost  by  settling  of  the  banks,  with  estimate  of  cost  for  carryhig  the 
channel  up  to  the  old  town  dock,  as  follows: 

Dri'd^^iii^  81,orH>  (•iil>i<'  yards,  at  2ri  o<Mit8  ]>orcnl)io  yard 621, ^W) 

J'ilf  proti'Ctinii,  1,1(M)  Hnoar  f(M*t,  Jit  siO  i>er  Hiiear  foot 7,000 

Su])rriii<Mi(h'ii((»  and  (•<»iitin;;eiirirs 4,000 

Total '^ddO 

with  an  estimate  of  additional  cost  of  810,000,  should  it  be  decided  to 
carry  the  channel  up  to  the  last  wharf  on  the  east  side,  a  distauceof 
800  feet  farther. 


J 


APPENDIX   D— REPORT   OP   LIEUT.  COL.  ROBERT.  699 

The  beginning  of  work  under  this  project  was  api)roveil  by  the  Sec- 
retary of  War,  November  3, 1800,  after  an  appropriation  for  the  improve- 
ment had  been  made  by  Congress. 

Up  to  July  1, 1893,  the  8-foot  channel  had  been  dredged  105  feet  wide 
up  to  the  bend  at  and  near  Old  Town  Wharf,  with  width  of  185  feet  at 
the  bend  and  with  90  feet  width  above  the  bend  nearly  to  the  upper 
landing  of  the  harbor.  No  work  had  been  done  on  the  projected  pile 
protection. 

A  sketch  of  the  upper  part  of  Iluntington  Harbor  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1893,  p.  970. 

OPERATIONS  DUniNO  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1894. 

Nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  is  now  105  feet  wide  up  to  the  bend  at  and  near  Old  Town 
Wharf,  185  feet  wMde  at  the  bend,  and  about  90  feet  wide  above  the 
bend  nearly  to  the  upper  landing  in  the  harbor;  the  channel  is  in  good 
condition.    No  work  has  been  done  on  the  projected  pile  protection. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  future  appropriations  to  completing  the  chan- 
nel and  to  maintaining  it  by  further  dredging  or  by  diking,  as  seems 
expedient. 

Appropriations  for  improving  Iluntington  Harbor  have  been  made 
as  follows : 


Application. 


Date.        I  Amount. 


Dretlgizig 
Do!! 


Jnnc  10,  lfi72  "      $22. 500 
Sept.  19,  IWK)  lU.OOO 

July  13.  1892.  r»,OOU 


Total $37,500 

I.  ..  i 

Hnntington  Harbor  is  in  tbo  New  York  coUoctiou  district. 

The  nearest  ligbt-bouse  is  on  Eaton  Point,  at  tbe  east  side  of  tbo  moutli  of  Ilunt- 
ineton  Bay,  about  4  miles  distant  from  tbe  barbor. 

The  nearest  works  of  defense  arc  tbe  fortifications  at  Willets  Point,  about  20  miles 
westward. 

Money  statement. 

July  1,  1893,  balance  unexpended $397.40 

June  30,  1894,  amount  expended  during  fiscal  year 187. 50 

July  1,1894,  balance  unexpended JOiK  99 


{Amount  (estimated)  required  for  completion  of  existinjjj  project 17, 000. 00 
Amount  that  can  be  x)rolitably  expendedin  fiscal  year  ending?  June  30, 1896    10, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL   STATISTICS  FOR  THE   CALENDAR   YEAR    1893. 

Arrivals  and  departures  of  vessels. 
[Draft,  4  to  9  feet;  tonnage,  50  to  450  tons.] 


Kind  of  vessels. 


Steamers 

Sailing  vessels 
Barges 

Total... 


Number 

of  round 

trips. 


195 

450 

14 


659 


-Aggregate 

tonnage  of 

all  tnps. 


78.000 

85.000 

6,000 


169,000 


Freight  received  and  shipped  by  water. 


Receipts... 
Shipments. 


Chief  articles. 


Tons  (es- 1  Estimated 
timated).       value. 


I   32. 000 
14,  000 


$660,000 
285,000 


The  above  figures  show  an  increase  in  tonnage  of  freight  of  2,000  tons  since  1892, 
when  44,000  tons  were  reported. 

No  new  lines  of  transportation  have  been  reported  since  July  1,  1893. 

The  year  1893  was  about  an  average  year  for  commerce,  but,  if  anything,  there 
was  a  slight  increase,  notwithstanding  a  general  business  depression.  The  above 
are  mostly  estimates,  no  ofhcial  shipping  list  being  kept.  Our  people  all  agree  that 
the  appropriations  have  been  well  expended.  The  additional  width  given  to  the 
channel  greatly  increases  its  usefulness.  There  seems  to  be  little,  if  any,  shoaling 
of  the  channel  where  excavated,  which  would  indicate  that  much  diking  or  piling 
would  be  inexpedient.  Additional  width  is  most  important.  Additional  appropria- 
tions are  earnestly  hoped  for,  so  that  the  work  may  bo  completed  according  to  the 
Engineers'  recommendations. 

ClIARLKS  1\.  Strkkt. 
ChairmaTif  Ilnniingion  llarhor  Improvement  Connuitiee. 

May  1,  1894. 


D  23. 

IMPROVEMENT  OF  (iLEN  COVE  IIARBOK,  NEW  YORK. 

Glen  Cove  Harbor  is  a  small  estuary  or  creek  openiiig  into  the  east 
side  of  Hempstead  J>ay,  Loiif^  Island,  about  J.'J  miles  from  Long-  Island 
Sound  and  about  27  miles  by  water  from  the  J>attery,  ^ew  York  City. 
The  eliannel  in  the  creek  is  about  2  feet  deep  fit  mean  low  water,  and  a 
bar  at  the  entiance  has  a  foot  less  depth.  Vessels  entering  Gleu  Cove 
Harbor  have  to  "vvaitfor  hi<ili  tide,  anchoring  in  Hempstead  Kay,  where 
they  are  exposed  to  storms  from  the  north  and  northwest.  When  such 
storms  are  heavy  it  is  imf)ossible  to  tow  over  the  bar,  and  from  this 
cause  vessels  have  been  obliged  to  remain  in  the  bay  for  three  or  four 
days  exposed  to  heavy  vscas. 

The  mean  rise  of  tide  in  this  harbor  is  7.7  feet. 


PRO.IECT   FOR    I3IPROVEMENT. 


The  act  of  Congress,  approved  August  5,  1S8(),  ]>rovided  for  a  survey 
or  examination  of  Glen  Cove  Harbor.  Apndiminary  examination  was 
all  that  was  deemed  necessary,  and  upon  this,  with  the  assistance  of 
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the  (j.  S.  Coast  Survey  charts  recently  published,  a  report  with  esti- 
mates of  cost  of  imi)rovemeiits  was  presented,  dated  December  7, 1886, 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Part  I,  p.  645. 

The  plan  of  improvement  described  in  this  report  contemplated  a 
breakwater  about  2,500  feet  long  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point  on  the  east  side  of  Hempstead  Bay  and 
north  of  the  entrance  of  Glen  Cove  Inlet,  the  breakwater  to  bo  built  of 
riprap,  the  top  to  be  5  feet  wide  and  3  feet  above  high  water,  with  side 
slopes  of  1  upon  1,  at  an  estimated  cost  as  follows: 

136,000  tons  of  riprap,  at  $1.35  per  ton $1«3,600 

Contiugeucies,  10  per  cent 18, 3(50 

Total 201,960 

This  project  was  adopted  in  1888,  an  appropriation  being  made  by 
Congress  for  beginniiig  the  work,  and  the  location  of  the  shore  end  of 
the  breakwater  was  definitely  fixed  to  be  at  the  northwest  corner  of  the 
Glen  Cove  Dock  and  its  course  to  be  west-southwesterly  toward  Mott 
Point. 

Up  to  July  1,  1893,  1,050  linear  feet  of  the  breakwater  had  been 
built,  1,000  feet  of  which  was  3  feet  wide  on  top,  with  the  top  4  feet 
above  high  water,  the  outer  50  feet  being  3  feet  wide  on  top  at  1  foot 
above  high  water.  A  contract  for  enlarging  and  extending  the  break- 
water was  ill  progress. 

A  sketch  of  i)art  of  Hempstead  Bay,  showing  Glen  Cove  Harbor 
improvement,  was  printed  in  the  Annual  Keport  of  the  Chief  ot*  Engi- 
neers for  1889,  p.  728. 

OPERATIONS  in:RlNa   THE   FISCAL   YEAR   ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  year,  work  of  enlarging  and  extending  the 
breakwater  was  in  i)rogress  under  a  contract  with  Brown  &  Fleming, 
dated  October  4, 1892,  for  delivering  and  placing  about  13,000  tons  of 
riprap  at  69  cents  per  ton.  This  work  was  continued  until  August  9, 
1893,  when  the  contract  was  completed. 

During  the  fiscal  year  3,300  tons  of  riprap  were  delivered  and  placed, 
enlarging  the  outer  50  linear  feet  of  the  Avork  to  3  feet  top  width  at  4 
feet  above  high  water  and  extending  the  breakwater  20  feet,  with  the 
same  cross  section.  At  the  extreme  outer  end  the  work  was  built  3  feet 
higher  to  serve  as  a  temporary  beacon. 

Under  the  entire  contract  11,550  tons  of  ripra])  were  delivered,  of 
which  9,900  tons  were  used  in  enlarging  the  previously  built  work  (1,050 
feet  in  length)  and  1,650  tons  were  used  in  extending  the  breakwater  20 
feet. 

PRESENT    CONDITION    OF   IMPROVEMENT. 

The  breakwater  is  now  1,070  feet  long  on  top,  the  top  being  3  feet 
wide  and  4  feet  above  mean  high  water,  the  extreine  outer  or  western 
end  being  built  3  feet  higher  to  serve  as  a  temporary  beacon. 

PROPOSED    OPERATIONS. 

Future  api)ropriations  shouhl  be  applied  to  further  extend  in  i^  t:ie 
breakwater,  as  provided  by  the  api)roved  project. 
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Appro])riiitioiis  for  improviiiir  Glen  Cove  Harbor,  New  York,  have 

been  made  as  follows: 


A]>plirati()ii. 


Omte.        !  AmoonL 


Ilrrakwator. 
Do.... 
Do.... 


Total 


Aujz.  11. 1888  1 
SSent.  10, 1800  | 
JiUv  13.1892 


15.  MM 
10.000 

45,000 


Olon  Cove  Harbor  is  in  the  collection  district  of  Xew  York ;  tho  nearest  light-honae 
is  on  Sands  l*(>int,  about  4  miles  west ;  Fort  JSebiiyler,  Now  York  Harbor^  is  t no  nearest 
work  of  defense. 

Money  statcmait. 


J 
J 


nly  1,1893,  balance  unexpended $6^795.06 

nne  30, 1891,  amount  (^\pended  during  fiscal  year 6,362.82 


.July  1.  1S9-1,  balance  unexpended... 
July  1, 189*1.  outstanding  liabilities 


232.23 
16.00 


July  1, 1891,  balance  available 


2ia23 


{Amount  (estimated)  re(iuired  for  completion  of  oxistinf^  project 156. 960.00 
Amount  that  can  be  profitably  expended  in  liscal  year  endiuj^JnneSO,  1896    50,000.00 
Submitted  in  compliance  Avith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 


Ahsirtut  of  contract  for  hnproring  (ilcn  Cove  Ilarborf  Xew  Tork,in  force  Hitring  ihefineat 

year  ending  June  30,  1894, 


Naini.  ana  n.bln.'S8  of    Daf.of  oo„.  ^  ^^^^  „f  coiitr:i..-t. 

I'Dutrat'tor.  trart.  ■' 


Jlrowii    A-    Fleniiu;;,     <)«-t.     4.1892.  DeliviTv  of   riprap 


Price 
jHiT  ton, 
riprap. 


Now-  York  City 


and  enliirjieiiitfiit  | 
nud  extonHiou  of  ■ 
breakwater.  ' 


#0.00 


liemarka. 


Contract  completed  Ans.  0,  IMS; 
amount  of  riprap  delivered, 
11,550  tons. 


CO.M.MEKCIAL   STATISTICS   FOR   CALE^JDAU  YEAR  1893. 


SliMinci 
S:iiliii;X  vessels 
liaim'S 


Total 


Arrivals  and  departures  of  vcBseU, 
[Draft,  4^  to  »)  feet;  tonnage,  35  to  280  tona.] 


Kind  of  veftRoLs. 


Freight  receired  and  tthippedhy  water. 


Chief  articles. 


Knmber  |  Acgnyirte 

of  round,  tonnaiie  af 

trips.    I   all  trips. 


Tona. 


Eathaatod 
Talna. 


Ileei-iptK:  ('"rii.  coal,  biinhor,  TiierchandiHO,  and  jniscellancoufl  articles 

S!ii]iiiieiits:  Starcli,  /;hieoHO,  corn,  feed,  lire  clay,  garden  and  farm  pTodacta, 
ovHters,  lisli .' 


100,000  j    «2,2SS.00I 
145,000  I      3,n0lil0 


Tbo  above  fi<2:ures  show  an  incn^ase  in  tonnage  of  freight  of  3,571  tons  alnce  1888^ 
the  last  year  when  .such  statistics  were  rec<'ivod. 
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Vessels  built  during  1893  (5  merchant  vessels  and  21  yachts) 26 

Vessels  repaired  in  1893  (ranginj;  from  15  to  125  tons) 50 

Vessels  anchored  behind  the  breakwater  for  shelter  during  1893 1, 500 

No  new  lines  of  transportation  have  been  established  since  July  1, 1893. 


letter  of  mr.  8.  d.  tiielps. 

The  National  Starch  Manufacturing  Co., 

Xo,  1  liroadaay,  Xexo  Yorkj  April  J9,  1894,    . 

>Sir:  I  inclose  herewith  an  estimate  of  the  commerce  of  Glen  Cove  Harbor,  New 
York,  for  tlie  current  year  1893.  The  statement  is  merely  an  estimate,  because  no 
oflicial  records  are  kept  from  which  to  obtain  exact  data. 

The  breakwater  as  far  as  completed  lias  been  of  undoubted  benefit,  not  only  as  to  the 
permanency  and  dc]>th  of  the  channel,  but  also  in  making  the  harbor  more  secure  for 
vessels  in  fogs  and  heavy  weather.  During  the  year  upon  diflVrent  occasions  more 
than  a  hundred  vcsscJs  at  a  time  sought  Khclter  from  storms  behind  the  breakwater. 

During  seven  or  eight  months  of  the  year  two  steamers,  one  for  passengets  and 
the  other  for  freight,  make  daily  trips  to  and  from  New  York.  A  large  amount  of 
freight  trafli<*  is  also  done  by  nailing  A'essels,  barges,  and  canal  boats. 

There  are  three  shij)  yards  in  the  harbor  for  the  building  and  repair  of  vessels. 
Y'ours,  rcspcit fully, 

S.  D.  PUELPS. 

Col.  Henry  M.  Ivoheut, 

Engiiwcv  Ojfivv,  l'.  S.  J. 


D  24. 

IMTROVEMENT  OF  KLi:SHINO  BAY,  NEW  YORK. 

Flnshing'  J>ay  is  on  the  iiorfh  sliore  of  Long  Island,  about  14:  miles 
by  ^yate^  tVoni  the  J3atteiy,  New  York  City.  Tlie  towii  of  Flushing 
is  on  the  east  bank  of  Flushing  Creek,  just  above  the  head  of  the 
bay.  The  bay  is  about  1  mile  wide  and  2  miles  long.  The  bottom  is 
of  soft  mud,  nearly  level,  the  depth  in  the  original  ehanuel  being  not 
much  greater  than  elsewhere.  In  18G1  a  depth  of  5  feet  at  low  water 
was  reported  in  the<*hannel  leadiiigup  to  Flushing.  At  the  beginning 
of  the  inipioviMuent  by  the  Ignited  States  the  depth  there  was  but  3.9 
feet.     The  mean  rise  of  tide  is  7.1  feet. 

niO.TECTS   FOR   IMPROVEMENT. 

A  survey  of  Flushing  Bay  was  made  in  1878,  ivnd  a  project  for 
im|>rovement  based  u])()n  the  survey  was  proposed  and  ado])ted.  This 
])i<>je<-t  provided  for  constructing  two  dikes,  the  first  to  extend  north- 
erly from  the  head  (or  south  end)  of  the  bay  along  the  west  side  of  the 
cIkuuicI:  then,  bending  to  continue  westward  to  ITerrick  Point,  at  the 
west  side  of  the  mouth  of  the  bay,  thus  forming  a  large  tidal  basin, 
Avhich  should  lill  and  discharge  tlirough  the  main  channel;  the  second 
to  start  from  a  ])oint  near  the  niid<lle  of  the  east  shore  and  extend 
northwardly  to  th<^  (l-foot  curve,  contining  the  channel.  It  also  pro- 
vided for  dre<]ging  to  make  and  nmintain  a  ehainiel  0  feet  deep  at  mean 
low  water.     Tlie  estimated  cost  of  this  Avork  was  as  follows: 

Coiistnictin^  l.i<«)  linear  iVel  of  i)il('  dike,  at  $10  per  foot .• $44,000 

Coii^triictiii;:  7. son  linear  feet  of  ])ilo  dike,  at  $*^  ]>er  foot 70,  200 

Constrnctin;^  t)()0  linear  feet  of  ])ilo  dike,  at  $7.50  j)er  foot 6.  750 

Constrnctini^  li.dtX)  linear  feet  of  single  ])ilin«;,  lit  $3.79  per  foot 18.320 

For  S3,0<M)  enhie  yards  of  dred;^in«jf,  at  20  cents  per  cubic  yard 16,600 

Coutin^xeiicies  . .  *. J^ 22,  630 

Total 173,500 

All  the  timber  work  of  the  dike  was  to  be  creosoted. 
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TLe  iir.st  aiiX)roi)riatioii  was  expended  iu  building  3,057  linear  feet  of 
])ile  dike  on  the  west  side  of  tbe  cbaniie],  extending  northward  from 
near  the  head  of  tlie  bay.  Subsequent  appropriations  until  1S88  were 
ex])ended  in  died  firing  to  make  and  maintain  the  required  channel  depth, 
it  b«.'ing  found  necessary  to  dredge  repeatedly  in  the  same  places.  Tbe 
total  amount  of  material  dredged  in  tliisi>eriod  was  about  235.000  cubic 
yards. 

In  Sei>tember,  1^88,  a  modification  of  the  original  project  was 
approved,  which  provided  for  "extending  the  dike  northward  and 
toward  tlie  west  side  of  tbe  channel  at  C'ollege  Point,  and  for  dredging, 
omitting  tlie  dikes  running  westerly  to  Uerrick  Point,  and  the  single 
row  of  piles  on  the  east  side.^  In  1801,  owing  to  strong  opiM>sition  to 
th*;  dike  ])y  a  large  number  of  pmperty  owners  at  Flushing,  College 
r<iint,  aii<l  Newtown,  further  work  upon  it  was  discontinued,  and  the 
]no]i^t  was  modified  to  provide  for  maintaining  the  channel  by  dredg- 
ing only. 

Tp  to  July  1, 1S1K5, 4,003  linear  feet  of  the  dike  had  been  built.  Tlie 
ithannel,  which  lias  been  dredged  repeatedly,  had  fully  the  required 
depth  <»f  0  feet  at  mean  low  water,  with  width  of  70  to  101)  feet. 

A  sketch  of  Flushing  Bav  was  printed  in  the  Annual  Bei)ort  of  the 
Chief  of  Engin<*er8  for  1889,  p.  732. 

C)PKRATK)NS   DTKINCt    THE    FISCAL   YEAR  ENDIKG  JUNB  30.    1894. 

Nothing  was  done. 

iMM:sf:NT  CONDITION  OF  impro'\t:ment. 

Th(^  (like,  4,003  linear  fuet  h>ng,  is  in  }K)or  condition;  the  outer  part 
of  it,  l,(;o(l  feet  long,  whicli  was  left  partly  completed  in  1891,  haasince 
tlM'U  heeii  much  damaged  by  storms  and  ice.  Further  work  upon  the 
dike  being  discontinued, owing  to  strong  opi)08ition  of  property  owners 
along  tlM»,  sluucs  oi'  the  bay  (see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1S92,  Part  I,  ]).  72,S),  it  is  not  proposed  to  repair  this  damage. 
A  small  light  at  the  outer  (north)  end  of  the  dike,  maintained  by  the 
Light  IIous<i  Department,  prevents  tbe  structure  in  its  present  con- 
dition being  :i  serious  nienaee  to  navigation  of  the  bay. 

Tlu^  channel  is  now  fully  0  feet  deep  at  mean  low  water,  with  widths 
from  70  to  100  feet. 

PROPOSED   OPERATIONS. 

The  requinMl  depth  and  nearly  t;lie  full  width  having  been  Rocnred| 
the  lurthcr  work  desired  under  the  ])ro)eet  consists  principally  in 
maintaining  the  channel. 

A])propriati(ms  for  improving  Flushing  Bay  have  been  made  as  fol- 
lows: 


Ap;iIi<'atioii.  Dato.         AnoiiBt. 


I 

Cun^tni.tiim  nf  dike I  Mar.  8,  18701  |au.MI 

Dnil.'iim Junel4.IR80  i  15.V00 

Do    'Mar.    3,188H  ]A.i4l 

h..  iAog.   2.1882:  5.00B 

l»u     July    5.1W4  lO.on 

I>.     Ang.   5.IA86  10,008 

<'i)ii>ti  .u-tiiMi  it\'  ilfki'  iiihl  <Ircil<:iM<.,- j  AufC*  11J888  I  ]S,OIC 

l:.  ;..i.rur  iliUraiMl  iln'<li,'iM^' •  S«iit.  10.180:)  20.000 

ln.«:-  iij July  13.1803  iu,i 


'l"«'t.il 115.000 
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Flusliiii^j  Bay  is  iu  the  collection  district  of  New  York.  The  nearest  li^ht-houso 
is  on  Nortn  Brother  Island,  3  miles  to  the  northwest.  There  is  a  small  light  on  the 
north  end  of  the  dike  in  the  bay,  maintained  by  the  Light-House  Depai*tment. 
Fort  Schuyler  and  Willets  Point,  about  4  miles  east  from  the  mouth  of  the  bay,  are 
the  nearest  works  of  defense. 

Moneij  statement, 

Julj'  1 ,  1803,  balance  unexpended $5,  019. 02 

June  30,  1894,  amount  expended  during  iiscal  year 4,427.77 

July  1,  1894,  balance'  unexpended ^ 591.25 

i  Amount  (estimated)  required  for  completion  of  existing  project 58, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20, 000. 00 
Submitted  iu  complianeo  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1800  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKUCIAL    STATISTICS   FOR   CALENDAR   YKAR   1893. 

These  statistics  have  been  asked  for  but  have  not  been  received,  the  only  returns 
being  for  the  freight  of  Beyer's  Flushing  and  College  Point  Lino;  the  boats  of  the 
line  made  301  round  trips,  the  aggregate  tonnage  of  all  trips  being  20,330  tons. 

Xo  records  of  harbor  comnierco  are  kept  at  Flushing,  and  no  complete  or  satisfac- 
tory estiu»atcs  of*  amounts  cnn  be  obtained. 

For  tlio  calendar  vear  18S8,  2, 1 10  vessels  were  reported  arriving  and  departing, 
with  2!i9,L'3r>  tons  of  freight. 

No  neu'  lines  of  transi)ortation  have  hvon  established  since  July  1,  1893. 


D  25. 

IMPKOVEMKNT  OF  PATCHOGUE  RIVER,  NEW  YORK. 

Piitcliogue  liivcr  is  a  small  stream  on  the  south  side  of  Long  Island, 
emptying  into  Great  South  Bay,  near  its  eastern  end,  and  aboat  65 
miles  in  a  direct  line  east  from  New  York  City.  The  village  of  Pat- 
ehogue,  which  lies  about  a  mile  north  of  the  mouth  of  the  river,  lias  a 
resident  population  of  about  5,000,  which  is  considerably  increased 
during  the  summer  months. 

The  approach  to  Patchogue  Piver  by  water  is  through  Fire  Island 
Inlet,  and  thence  by  a  rather  crooked  course  for  some  14  miles  throagh 
Great  8outh  Pay;  the  depth  through  the  bay  and  up  to  within  a  half 
mile  of  the  river's  moutli  is  about  8  feet;  at  the  mouth  of  the  river  the 
natural  depth  shoaled  up  to  ab(mt  2  feet,  which  depth  could  be  carried 
np  to  the  village  landings. 

About  the  year  1870  the  State  of  Xew  York  made  an  appropriation  for 
improving  the  entrance  to  this  river.  A  jetty  about  1,000  feet  long  wa» 
built  from  the  west  sule  of  the  mouth  of  the  river  and  a  channel  dredged 
alongside  of  it.  The  jetty  was  built  of  a  single  row  of  sheet  piling, 
with  round  piles  at  intervals  of  0  feet,  and  riprapped  along  the  sides. 
In  1S91  about  -00  linear  feet  of  the  piling  remained,  but  badly  injured; 
the  riprap  could  be  traced  for  nearly  the  whole  length  of  the  work,  but 
no  trace  of  the  dredged  channel  remained. 

The  mean  rise  of  the  tide  at  Patchogue  Piver  is  1.1  feet. 

ENG  91 15 
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PKOJECTS  FOR  niPROTE^IEXT. 

The  river  and  harbor  act  of  June  4, 1880,  pro\~ided  for  a  survey  of 
the  river,  which  was  made  that  year;  the  reiwrt  dated  October  30, 1880, 
and  printed  in  tlio  Annual  Eeport  of  the  Chief  of  Engiueers  for  1881, 
J).  074,  contained  estimates  for  a  plan  of  improvement  as  follows: 

Tlic  estiinato  to  scciiro  .i  depth  of  G  feet  at  mean  low  water  by  dredging  iu 

the  river,  and  from  its  moutli  to  the  6-foot  curve  in  the  hay  is $31,000 

Fordikinp;,  from  river  to  6-foot  curve  in  bay 15,000 

Engineering,  contingencies,  etc.,  15  per  cent 5,530 

Total ' 42,330 

One  dike  was  to  be  on  the  west  side  of  the  river's  mouth,  and  anothv 
and  shorter  one  on  the  east  side;  the  total  leugth  of  the  two  to  be 
about  2,400  feet,  to  bo  of  earbolized  timber  filled  with  riprap,  and  to  be 
from  5  to  7  feet  wide  from  out  to  out. 

Nothing  had  been  done  toward  the  desired  improvement,  and  in  1888, 
another  examination  (ordered  by  the  river  and  harbor  act  of  that 
yeiir)  was  made. 

The  i'e]K)rt  on  this  examination  is  x)rinted  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  i).  750.  This  rex>ort  contained  a 
project  and  estimate  for  dredging  a  channel  GO  feet  wide  and  6  feet 
deep  from  the  1  ligli  way  bridge  at  Patchogue  (4,000  feet  above  the  month 
of  tiie  river)  to  the  G-foot  curve  in  Great  South  Bay,  a  total  length 
of  about  a  mile,  and  to  protect  the  channel  in  the  bay  by  a  dike  or  jetty 
on  its  west  side  1,700  feet  long.  The  plan  also  mentioned  the  pos- 
sible necessity  of  a  dike  on  the  east  side,  but  it  was  not  includeain 
the  estimates,  which  were  as  follows: 

Dredging  from  the  head  of  navigation  at  the  bridge  to  the  6-foot  contonr  in 
(■rent  Stnith  Hay,  the  channel  being  6<)  feet  wide  and  6  feet  deep,  would 
require  tlio  removal,  by  scow  uieaHurcment,  of  about  60,000  cnbio  yards  of 

s.'in<l,  at  30  cents  ]>er  cubic  vard $18^000 

Diking.  1,700  linear  feet,  jit  $10  per  Hnear  foot 17,000 

►Superintendence,  contingencies,  etc 6,000 

Total 40.000 

Beginning  of  work  under  this  ]U'qject  was  approved  by  the  Secretary 
of  AVar  October  4, 1890,  after  the  first  appropriation  for  the  improve- 
ment had  been  made. 

I'p  to  July  1,  181K5,  the  jetty  had  been  built  1,340  feet  long,  termi- 
nating^ in  4.^  feet  deptli  <»f  water;  the  top  was  1  foot  above  high  water 
and  »'5  feet  wide.  The  dredged  channel  had  been  extended  to  Gilberts 
Point,  about  1,200  feet  inside  the  mouth  of  the  river,  with  width  of  OD 
to  li)0  feet  aiid  depths  from  G  to  12  feet,  some  private  dredging  having 
be<'n  done  to  considerable  depths,  to  obtain  material  for  flUing  on 
inarsli  lands.  The  channel  outside  the  mouth  of  the  river  has  shoaled 
somewhat  since  it  was  dredged  in  1890. 

Harbor  lines  for  ratchogue  River  were  established  by  the  Secretary 
of  War  under  date  of  January  17, 1894. 

A  sket(!li  of  Patcjliogue  Kiver  was  printed  in  the  Annual  BexM)rt  of 
the  Chief  of  Engineers  for  1893,  p.  984. 

OPKKATIONS   DUKlN(i    TIIE   I'lSC^AL    YEAR  ENDING  JUVB  30,  1804. 

No  work  of  improvement  was  in  progress,  the  funds  appropriated 
being  i)ractically  exhausted. 
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All  examination  of  tLo  barber  was  made  and  a  plan  and  description 
of  barbor  lines  were  prepared  and  reported  upon,  wbicb  were  estab- 
lisbed  by  approval  of  the  Secretary  of  War,  January  17, 1894. 

PRESENT    CONDITION   OF   IMPROVEMENT. 

Tbe  cbannel  from  Great  South  Bay  to  the  mouth  of  the  river,  dredged 
50  feet  wide  and  0  feet  deep  in  1891,  has  shoaled  so  that  the  available 
depth  is  now  scant  5  feet  at  mean  low  water;  above  the  entrance,  to 
Gilberts  Point,  the  depth  is  fully  C  feet  and  width  from  60  to  150  feet, 
partly  dredged  at  private  expense.  Above  Gilberts  Point  the  available 
depth  to  the  head  of  the  stream  is  3^  feet,  though  it  is  considerably 
deeper  in  i)hices,  the  result  of  private  dredging. 

The  jetty  is  in  fair  condition;  it  was  damaged  slightly  by  ice  during 
the  winter  of  1892-'93,  but  not  so  as  to  urgently  need  repair. 

PROPOSED   OPERATIONS. 

Future  appropriations  should  be  applied  to  completing^  the  dredged 
channel  and  extending  the  jetty. 

Appropriations  for  improving  Patchogue  River,  New  York,  have  been 
made  as  follows : 


Application. 


Conntructing  Jetty  aod  ilreilging. 
Dredging 


Total 


Date. 


Sept  19. 1890 
July  13. 1892 


Amount. 


$13,000 
8,000 


23,000 


Patchogiio  River  is  in  the  collection  district  of  New  York.  Tbo  nearest  light- 
house is  ut  Fire  Island  Inlet,  11  miles  southwest.  The  nearest  work  of  defense  is 
Fort  Ilale,  Now  Haven  Harbor,  Connecticut,  about  35  miles  in  a  direct  line  northward. 

Money  statement 

July  1,  1893,  balance  unexpended $4, 180. 17 

June  30,  1894,  amount  expended  during  fiscal  year 3, 585. 97 


July  1,  1894,  balance  unexpended 


594.20 


{Amount  (estimated)  required  for  completion  of  existing  project 17,000.00 
Aniounttlintcan  beprotitablyexpendedin  fiscal  yearendingJune30, 1896    17,000.00 
Submitted  in  compliance  with  re(|uirements  of  sections  2  of  river  and 
barbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMEIICIAL  SfATISTirS   FOR  THE   CALENDAR   YEAR   1893. 

[Through  rourtesj-  of  Mi-ssra.  E.  IJailey  &  Sons,  Patchogue,  N.  Y.] 

Arrivals  and  departurcH  of  veaaeh, 
[Draft,  4  to  9  ft^t ;  tonuago.  8  to  500  tona.] 


KindM  of  vosaels. 


Namber  |  Agjn^gate 

of  round  •  tonnage of 

tripa.     I    all  trip*. 


StcamerH 

Sailing  voaroU. 
Barges 


100  i 
800  I 
300  I 


45,000 
60.000 

ao.ooe 


Total 


1,200 


125.000 
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Freight  received  and  shipped  by  water. 


Cliief  articles. 


nercipts:  Liinibcr.  coal,  brick,  ntoiio,  oj'atora,  and  general  mcrcliandiso 
Slii]>meut.s :  Lumber,  oysters,  etc I . . , 


Total  receipts  and  sbipments. 


EstiBitcd 
valae. 


100,000  I    91.350.000 
25.000  ;         350.008 


125.000  I      1,700.001 


These  figures  show  au  increase  of  5,000  tons  over  amouut  of  freight  reported  for 

VesselH  built  (luring  1893,  ranging  from  8  to  50  tons 90 

Vessels  repaired  during  1893,  ranging  from  8  to  300  tons IBO 

No  now  lines  of  transportation  have  been  established  since  July  1, 1893. 

The  year  1893  was  not  a  fair  average  year,  owing  to  general  bnsiness  depression. 
Improvcniont  made  is  a  great  advantage  to  navigation,  and  will  greatly  increase 
re(-ei])ts  an<l  shipments  by  water  when  completed.  The  above  llgnrcs  are  estimated 
only,  but  fairly  accurate. 


D  26. 
IMPR0VEMP:NT  of  browns  creek,  SAYVILLE,  LONG  ISLAND,  NEW  YORK. 

Browns  Creek  is  a  small  stream  flowing  midway  between  the  villages 
of  Sayville  and  Bayport,  near  the  south  shore  of  I^ng  Island,  and 
emptying  into  Great  South  Bay  about  11  miles  northeast  of  Fire 
Island  Inlet.  From  Fire  Island  Inlet  to  the  vicinity  of  Browns  Creek 
there  is  a  rather  crooked  channel  of  8  feet  available  depth.  The  origi- 
nal entrance  to  the  creek  was  crooked,  narrow,  and  shifting.  Its  depth 
at  mean  low  water  was  about  0.4  foot.  In  the  stream  itself  the  low- 
water  level  was  from  0.3  to  1.3  feet  higher  than  low  water  in  Great  South 
Bay,  and  the  channel  depths  from  zero  to  3  feet  below  low  water  in  the 
bay.  The  width  of  the  stream  from  the  bay  to  the  Highway  Bridge, 
about  5,000  feet,  averages  77  feet.  Its  course  lies  through  a  marsh 
from  one-quarter  to  one-half  mile  in  width,  separated  from  the  bay  by 
a  low  and  narrow  beach.  In  its  natural  condition  this  stream  was  not 
available  for  any  purpose  of  navigation. 

The  permanent  population  of  Sayville  is  said  to  be  3,500. 

The  mean  rise  of  tide  in  Great  South  Bay  is  1.1  feet;  at  the  Highway 
bridge,  except  in  dry  seasons,  it  is  scarcely  noticeable. 

PROJECT  OF  IMPROVEMENT. 

In  pursuance  of  the  river  and  harbor  act  of  August  11, 1888,  asnr- 
vey  of  Browns  Creek  was  made,  the  report  on  which  was  printed  in 
House  1^'x.  Doc.  ]No.  132,  Fifty-first  Congress,  first  session;  and  also  in 
the  Annual  lleport  of  the  Chief  of  Engineers  for  1890,  Part  I,  pp. 
C(>0-G74.  With  this  report  plaiffl  and  estimates  for  work  were  pre- 
sented as  follows: 

The  objeot  of  tlie  desired  improvements  is  to  secure  an  anchorage  CToand  orpIaoA 
^vhere  the  iisliing  hoats  can  lie  in  safety  during  roup^h  weather.  ThlB  cmn  be  aecom- 
pli^hed  by  widenin^j^  and  deepening  the  creek  and  improving  ito  mouth.  To  pie- 
vent  the  entrance  from  filling  up  by  drift  and  wave  action,  Jetties  willprobaUy  be 
needed  on  both  sides,  certainly  on  the  west  side,  as  the  drift  of  sand  along  theahon 
is  from  west  to  cast.  The  .jetties  should  bo  of  riprap,  the  top  and  alopea  to  be  of 
stone  Aveighing  not  less  than  one-fourth  ton,  the  top  to  be  3  feet  vide  andl  Ibot 
above  high  water,  with  8loi)es  of  1  on  1.    Tlio  stone  on  the  top  and  alopea  ahonld  be 
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selected  ami  carefully  laid,  so  as  to  present  as  smooth  a  surface  as  possible;  to  resist 
the  action  of  the  moving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water 
from  the  G-foot  curve  in  the  bay  up  to  the  first  bend  in  the  creek  (1,850  feet)  is  esti- 
mated to  be : 

33^000  cubic  yards,  at  30  cents  per  cubic  yard,  the  material  to  bo  deposited 
in  the  bay $9,900 

For  a  4-foot  channel  100  feet  wide  above  this  point  to  the  Highway  bridge, 
4,680  feet.  86,000  cubic  yards,  at  11  cents  per  cubic  yard,  the  material  to  be 
placed  on  the  banks 12, 040 

Cost  of  west  jetty,  1,600  feet  long,  3,700  cubic  yards  of  riprap,  at  $2.50  per 

cubic  yard 9,250 

Cost  of  east  jetty,  1,400  feet  long,  3,100  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard... I 7,750 

Contingencies * 7, 060 

Total 46,000 

The  first  Avork  to  be  done  should  be  the  deepening  at  and  near  the  month,  and  the 
construction  of  jetties,  commencing  at  the  shore  end.  These  works  should  bo  car- 
ried on  simultaneously. 

This  improvement  Avould  not  only  benefit  those  engaged  in  oysterinc  and  fishing, 
but  would  enable  many  articles  of  commerce  to  be  brought  to  Sayville  by  water, 
instead  of  by  rail,  as  at  present.  A  partial  '  -movement  would  bo  of  great  benefit 
to  small  vessels. 

The  beginning  of  work  under  this  project  was  approved  by  tbe  Sec- 
retary of  War  October  4, 1890,  after  tbe  first  appropriation  fbr  improv- 
ing Browns  Creek  bad  been  made. 

L^p  to  July  1, 1893,  492  feet  of  tbe  west  jetty  and  438  feet  of  the  east 
jetty  bad  been  built  to  a  height  of  1  foot  above  mean  high  water  and 
the  dredged  cliannel  had  been  made  1,893  feet  long,  100  feet  wide,  and 
4  feet  deep  at  mean  low  water. 

No  sketch  of  Browns  Creek  has  been  printed  in  any  annual  report 
of  the  Chief  of  Engineers  prior  to  1894.  A  sketch,  from  the  survey, 
was  printed  in  connection  with  the  report  on  the  survey  in  House  Ef, 
Doc.  No.  22,  Fifty-lirst  Congress,  first  session. 

OPEKATIONS   DURING   THE   FISCAL   YEAR  ENDING   JUNE  30,  1894. 

Nothing  was  done. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  west  jetty  has  been  made  492  feet  long  and  the  east  jetty  438 
feet  long,  both  with  top  width  of  3  feet  at  height  of  1  foot  above  mean 
high  water.  Since  work  on  them  was  suspended,  in  August,  1892,  they 
have  suflered  tritiing  damage  from  ice,  but  not  such  as  to  require  imme- 
diate repair;  they  are  in  fair  condition. 

The  dredged  channel,  1,893  feet  long,  100  feet  wide,  and  4  feet  deep  at 
mean  low  water,  has  shoaled  a  few  inches  from  deposit  of  a  very  soft 
mud.  About  1,400  feet  of  this  channel  lies  inside  the  shore  line,  and 
is  used  freely  for  night  anchorage  by  small  oyster  boats  owned  and 
operated  in  the  vicinity.  Private  canals  Jiave  been  dredged  into  the 
east  bank  of  the  creek  by  the  owners  of  the  property,  amounting  in 
aggregate  to  l,5:i5  linear  feet.  This  additional  area  is  used  both  for 
business  purposes  and  for  anchorage. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  channel  and  to  completing  the  jetties,  as  contemplated  in  the 
approved  project. 
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Appropriations  for  improviug  Browns  Creek  have  been  made  as  fol- 
lows : 


Applicatiun. 


Date. 


Con  At  meting  jetties  niid  dn^lj^in^ Sept.  19,  ]8tO        $12.  Ml 

Dredging '  July  13,1898  8.IN 


Total ! 17.MI 


Rrov»n8  Creek  is  in  tlie  collection  district  of  New  York. 
The  nearest  li<j:ht-house  is  at  Firo  Island  Inlet,  about  11  miles  south  west. 
The  nearest  works  of  defense  are  the  fortiti cations  at  AVillets  Point,   New  York, 
a1)out  o5  miles  west,  and  Fort  Hale.  Now  Haven  Harbor,  Connecticut,  about  tXie 

same  distance  northeastwardly. 

Money  statement. 

.Inly  1,  1893,  balanci^ unexpended $375^88 

June  i>0,  1891,  amount  expended  during  ilscal  year 173.00 

July  1,  1891,  balanco  unexpended 200L83 


(Amount  (estimated)  required  for  completion  of  existing  project 29, 000.  OP 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1886  20, 000.00 
Suliniitted  in  ('om)>lianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKKt'IAL   STATISTICS   FOR   THE   CALENDAR  YKAR   1893. 

Draft  of  vessels  usin<jf  harbor,  feet 2to5 

Oyster  boats  and  small  vessels  belonging  in  harbor,  estimated  at 280 

Amount  of  oysters  taken  during  the  year  by  vessels  belongiug  in  harbor 

(estimated  about),  bushels .* 240^000 

Vessels  (estimated)  using  harbor  for  shelter  or  for  night  which  could  not 

have  used  it  before  imj^rovement,  over 240 

Largest  uumlMT  of  vessels  observed  at  one  time  in  the  harbor:  No  actual 

count  a])pears  to  have  been  made  during  the  past  year,  but  on  more  than 

one  oecasion  theharbor  has  been  iilled  with  boats  up  to  its  entire  capacity, 

leaving  only  a  passage  way  in  and  out. 

Vessels  built  during  1893  (ranging  from  7  to  18  tons) 8 

Vessels  re])aired  in  1S93  (ranging  from  5  to  20  tons) 

No  uvw  lines  of  transportation  have  been  established  since  July  1, 1^8. 

Kstiniated  amount  of  commerce  by  water,  received  at  Browns  Croek:  Then 
to  be  no  Avay  of  even  approximately  stating  the  amount  of  commerco  with 
able  certainty,  btit  according  to  all  observations  it  was  nearly  doubled,  as  a  conliii- 
uation  of  the  improvement  otl'ered  further  facilities,  and  it  is  regarded  as  certaia 
that  a  conqdetion  of  the  work  along  the  lines  originally  laid  oat  woold  bring  to 
the  harbor  practically  all  the  commerce  of  the  viciuity,  except  such  merchandisa  as 
from  its  nature  would  necessarily  have  to  be  carried  by  rail. 

Sayvillk,  Long  Island,  N.Y.,  April  ST,  lS9i. 

In  addition  to  the  foregoing  statistics,  which  aro  as  nearly  accurate  as  it  has  beSB 
possible  to  make  them,  it  is  suggested  that  I  call  your  attention  to  the  foUowing: 

w  >  V  «  »  »  • 

The  List  winter  being  an  open  one  ha^  demonstrated  the  ffreat  adTantago  of  ths 
inii>roveinent  as  alVording  a  harbor  for  daily  rofngo  to  the  oyster  boats,  which  beHm 
thi^  inii>rovement  was  made  would  have  been  *'  laid  up*'  for  the  ^intermontlia  al 
])oints  too  Jar  distant  to  have  rendered  them  accessible  for  use  even  when  the  wealhflV 

was  favorable  to  the  industry. 
Very  respectfully,  yours, 

JoaxPH  WooDy 

(On  behalf  of  the  ^'lllage  Improvement  Society  of  SayvUle  aad  Bajport.) 
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D  27. 

REMOVINi;  SUNKEN  VESSELS  OR   CRAFT   OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 


1.   WRECK     IN    BLOCK    ISLAND    SOUND,   OFF    THE    COAST    OP    RHODE 

ISLAND. 

Engineer  Office,  U.  S.  Army, 
New  York,  N.  T.,  September  15y  1893. 

General  :  I  have  tlio  honor  to  submit  the  following  report  nxK>a 
examination  and  removal  of  a  mast  attached  to  a  wreck  in  Block  Island 
Sound : 

This  mast  was  reported  to  the  Commissioner  of  Navigation  by  Gapt. 
W.  S.  Schley,  U.  S.  Navy,  inspector  of  Third  light-house  distarict,  under 
date  of  August  5,  1893,  and  the  matter  was  referred  to  me  by  indorse- 
ment of  the  Chief  of  Engineers,  dated  August  12, 1893. 

The  locatio!i  of  this  obstruction  was  S.  by  W.  J  W.  from  Quonocon- 
taug  Life-Saving  Station,  lihode  Island,  about  2  miles  out  from  shore 
in  Block  Ishmd  Sound,  wliich  is  nearly  as  exposed  as  the  open  ocean. 
This  made  the  examination,  to  find  whether  there  were  other  masts 
standing  below  the  surface,  comparatively  an  expensive  matter,  whQe 
the  removal  of  the  single  mast  would  be  but  slight  additional  exi>ense; 
and  upon  rei)rese]itation  of  these  conditions  to  the  Chief  of  Engineers, 
authority  was  granted  to  make  the  examination  and,  if  found  practica- 
ble, to  remove  the  dangerous  part  of  the  wreck,  and  an  allotment  of  $150, 
or  so  much  thereof  as  may  bo  necessary,  was  made  for  such  work. 

Two  attempts  were  ma<le  to  examine  this  wreck,  which  failed,  owing 
to  rough  seas  and  difficulty  in  obtaining  a  proper  vessel;  but  on  these 
occasions  a  detailed  plan  of  operations  was  arranged,  which  succeeded 
on  the  third  trial. 

On  the  5th  of  September,  a  tugboat  was  taken  out  to  the  locality. 
The  standing  mast  was  readily  found,  and  a  rope  about  250  feet  long, 
weighted  at  different  points,  Avas  attached  to  the  mast  and  sunk  to  a 
depth  of  about  30  feet  and  then  slowly  swept  around  in  a  circle.  This 
would  have  discovered  the  other  masts,  if  any  had  been  standing  within 
25  feet  of  the  surfa(*c,  but  none  were  found.  A  hawser  was  then  fast- 
ened to  the  standing  niast,  and  by  pulling  indifferent  directions  with 
the  tug  the  mast  was  finally  loosened  from  the  wreck  and  came  clear, 
with  boom  and  gaff  attache<l.  The  mast  removed  was  about  60  feet  in 
length.  If  the  other  masts  are  still  standing  in  their  steps  in  thedeck 
— the  depth  being  18  fathoms — they  would  be  from  35  to  40  feet  below 
the  surface.  At  this  de))th  it  would  be  very  difticult  to  find  and 
remove  them,  ami,  as  long  as  they  remain  there,  they  can  not  be 
dangerous  to  vessels. 

Tlie  wreckage  removed  was  old  and  of  no  value  to  sell  It  was 
towed  into  Xew  London  Harbor  and  taken  ashore. 

The  mast  is  supposed  to  be  part  of  the  three-masted  schooner  Harry 
^Vhite.  loaded  with  iron  pii)e  and  sunk  in  that  vicinity  by  collision  on 
or  about  March  22,  1S92.  The  mast  had  been  wrenched  from  its  step 
and  the  heel  had  floated  upward,  being  held  in  place  by  the  mast-head 
stays,  so  firmly  that  the  exposed  mast  stood  nearly  vertical,  without 
regard  to  the  tidal  currents. 

The  only  dangerous  part  of  the  wreck  which  a  careful,  examination 
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discovered  has  been  removed  to  si  depth  of  over  50  feet  below  the  sur- 
face; the  entire  cost  of  the  examination  and  removal  has  been  8^.52. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  if  IJiifjlneerSj   U.  S,  A, 


2.  wiieck  of  schooner  eliza  anderson  in  new  haven  harbor, 

connecticut. 

En(JINeek  Office,  U.  S,  Ab3iy, 

yew  York,  N.  T.,  August  9, 1893. 

General  :  I  have  the  honor  to  report  that  the  schooner  Eliza  Ander- 
son, coal  laden,  was  sunk  in  a  collision  near  Faulkuera  Island,  Long 
Island  Sound,  some  time  in  June,  181)3.  The  Ghapmau  Wrecking  Com- 
paiiy  raised  tlie  wreck  about  two  weeks  ago  and  brought  her  iato  New 
llaven  Harbor,  to  a  point  about  300  feet  east  of  Sandy  Point  Dike, 
where  the  watel*  is  about  G  feet  deep  at  low  tide,  removed  her  load,  strip- 
ped her  of  everything  valuable,  and  abandoned  her,  I  wrote  the  wreck- 
ing com])any  about  this  matter  on  the  Ist  of  August,  and  received 
their  reply  that  they  did  not  propose  to  do  anything  further  to  the 
wreck  (copies  of  letters  inclose<l,  omitted  here).  In. my  .judgment,  the 
wreck  in  its  i)resent  positiou  is  a  dangerous  obstruction  to  navigation 
in  Xew  llaven  Ilarbor.  Small  boats  sail  in  this  vicinity  at  all  stages  of 
tide,  and  the  large  steamers  occasionally  run  as  far  inshore  at  high 
tide. 

1  consider  this  '-the  creation  of  an  obstruction  not  affirmatively 
authorized  by  hiw,"  such  as  is  prohibited  by  section  10  of  the  river  and 
]iarb;)r  aet,  approved  September  19, 1890,  and  recommend  that  the 
matter  be  referred  to  the  Attorney-General  of  the  United  States, 
ibr  institution  of  proceedings  in  accordance  with  the  section  above 
referred  to. 

1  inclose  herewith,  besides  the  correspondence  above  mentioned,  a 
sketch  showing  approximately  the  location  of  the  wreck  and  a  clipping 
from  tlie  New  llaven  Palladium  of  August  8, 1893  (omitted  here). 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Rohebt, 
Lieut.  Co/.,  Corps  of  EngineevM, 

Brig.  (ren.  TiioMAS  L.  Casey, 

Chief  of  fJuglneerSj  U,  8»  A. 


keport  of  lieit.  (^ol.  h.  m.  robert. 

Engineer  Office,  U.  S.  Abht, 
Xetv  York,  X.  Y.,  September  22y  1893, 

Gknekal:  I  have  the  lumor  to  submit  the  following  report  upon  the 
removal  from  Xew  llaven  Harbor  of  the  wrecked  schooner  JJZfea^mfer- 
Hon,  taken  up  from  near  Faulkucrs  Island  by  the  Chapman  Wrecking 
Company,  and  l(»ft  by  tliem  in  New  Haven  Harbor  in  a  position  where 
she  was  a  source  of  danger  to  navigation. 

This  action  of  the  wrecking  compaiiy  and  theiri^efusal  to  remove  the 
wreck  were  reported  in  my  h^tcr  to  the  Chief  of  Engineers,  dated  August 
9, 1893,  with  recommendation  that  the  matter  be  referred  to  the  Depart- 
ment of  Justice. 
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On  August  15  I  was  notified  by  the  Chief  of  Engineers  that  this 
recomnieiidation  had  been  adopted  and  acted  upon,  and  at  the  request 
of  Mr.  Geo.  P.  McLean,  U.  S.  attorney  for  the  State  of  Connectieut|  I 
visited  him  at  his  ofhce  and  conferred  with  him  concerning  the  details 
of  the  action  of  the  wrecking  company. 

At  my  rc([iiest  the  attorney  notified  the  company  of  his  projwsed 
action  and  sn<T:f>csted  they  call  on  me  in  reference  to  the  matter. 

Su]>sequently  their  attorney  called  on  me,  and,  after  examining  the 
hnv  and  discussing  the  case,  came  a  second  time  with  a  member  of  the 
firm,  who  explained  that  they  had  been  wholly  ignorant  of  the  require-, 
ments  of  the  law,  and  had  not  known  that  they  were  violating  it  in 
makiii;^:  such  disposition  of  the  wreck,  but  that  they  intended  at  once 
to  take  it  up  from  Kew  Haven  Harbor  and  to  sink  it  in  Long  Island 
Sound,  in  water  15  fathoms  depth  or  over. 

On  the  3d  and  4th  of  September,  1893,  the  wreck  was  taken  up  and 
carried  out  of  New  Haven  Harbor.  I  had  no  notice  of  this  and  conse- 
quently no  opportunity  to  verify  the  depth  of  water  where  it  was  sunk. 
The  wrecking:  company  report  that  they  sunk  it  in  15  fathoms  depth,  the 
masts  and  everything  above  the  deck  havingbeen  removed.  I  had  an 
examination  made  of  the  place  where  the  wreck  had  lain,  and  found 
there  one  i^iece  of  timber,  12  by  18  inches  and  16  feet  long,  which  I  had 
removed. 

Nothing  of  the  wreck  now  remains  in  New  Haven  Harbor  which  can 
be  a  source  of  danger  to  vessels. 

Very  respectfully,  your  obedient  servant, 

^    Henry  M.  Robert, 
Lieut,  CoUy  Corps  of  Engineers. 

Brig.  (len.  TnoMAS  L.  Casey, 

Chief  of  Engineers  J  U,  S.  A. 


3.  wreck  of  steamer  panther  in  atlantic  ocean,  off  south- 
ampton, long  island,  new  york. 

Engineer  Office,  U.  S.  Army, 
I^ew  YorJcj  N'.  T.,  October  17, 1893. 

General  :  I  have  the  honor  to  submit  the  following  report  upon 
examination  and  removal  of  part  of  the  sunken  steamer  Panther. 

Tliis  wreck  was  reported  to  the  Commissioner  of  Navigation  by  Gapt 
W.  S.  Schley,  XJ.  S.  Navy,  in8i>ector  of  the  Third  light-house  cUstriot, 
under  date  of  September  1,  181)3,  and  the  matter  was  referred  to  me  by 
indorsement  of  the  Chief  of  Engineers  dated  September  7,  1893(3817). 

The  Panther  was  an  ocean  tug,  iron-built,  bound  east  with  two  barges 
in  tow.  Slie  was  caught  off  the  south  shore  of  Long  Island  in  the 
violent  storm  of  August  24, 1893,  which  carried  away  her  barges  and 
disabled  the  tug.  She  (;ame  to  anchor,  but  was  unable  to  ride  out  the 
gale.  She  was  *' swamped,"  filled,  and  sunk  in  56  feet  of  water  about  2 
miles  south  of  the  Life-Saving  Station  at  Southampton,  Long  Island. 
The  barges  drifted  ashore  and  were  broken  up.  One  of  the  Pdnther^s 
two  masts  was  also  carried  ashore.  Twenty  lives  were  lost  in  the 
wreck. 

At  the  time  the  wreck  was  reported  the  only  part  above  Wiater  was 
a  small  gaff  or  derrick,  attached  by  a  chain.  About  C  feet  below  water 
could  be  seen  the  cross-trees  atta<».hed  to  the  masthead,  the  topmast 
having  gone  ashore. 
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The  ]o(*atiou  out  in  the.  oi)eii  ocean  and  oO  miles  distant  from  Fire 
Island  Inlet,  the  nearest  shelter,  made  the  examination  practically 
dependent  upon  securing  still  water,  and  it  appeared  probable  that  the 
dangerous  parts  of  the  wre<*k  could  be  removed  at  the  time  of  the 
examination  and  at  very  little  additional  expense.  Upon  representa- 
tion of  these  conditions  to  the  Chief  of  Engineers,  authority  was 
granted  to  make  the  examination  and,  if  found  practicable,  to  remove 
the  dangerous  parts  of  th(»  wreck  at  the  same  time  and  by  hired  labor, 
as  being  most  economical  and  advantageous  to  the  Government. 

A  party  of  tliree  went  from  this  office  on  October  9,  with  dynamite, 
wires,  and  battery,  liaving  tlio  promise  of  assistance  Irom  the  life-sav- 
ing ('rew  at  Southampton.  On  the  10th  the  surf  was  running  too  high 
to  get  (mt,  but  on  the  11th  two  boats  succeeded  in  passing  it.  On 
rea(*hing  tlie  wreck  it  was  found  that  the  conditions  had  changed  since 
it  was  reported.  The  derrick  was  still  floating;  the  mast  had  broken 
off  close  to  the  deck  and  was  standing  about  3  feet  out  of  water, 
heel  up,  inclined  about  25'^  from  the  vertical;  the  cross-trees  were 
entangled  in  the  rigging  below  in  such  a  way  as  to  hold  the  mast  very 
rigid;  it  was  incline<l  against  the  tide.  A  search  was  made  for  the 
smokestack,  but  it  ccnild  not  be  found;  presumably  it  had  broken  off, 
but  if  h^ft  standing,  it  could  hardly  be  a  serious  danger  to  vessels. 

A  sounding  line  was  slid  down  along  the  mast,  after  repeated  triala, 
to  a  depth  of  1*5  leet;  further  than  this  it  would  not  follow  the  mast 
but  caught  in  the  rigging.  A  charge  of  dynamite  was  sunk  on  the 
line  and  exi)l()de(l,  when  the  mast  came  up  in  a  piece  32  feet  long  with 
several  smaller  pieces  aggregating  3  to  4  feet;  the  mast  was  but  al)oat 
IU>  i'ect  long,  the  deck  being  42  feet  below  water,  and  the  mast  when 
tirst  reported,  i>  feet  below  water;  so  that  this  accounted  for  practically 
all  of  the  mast,  the  remaining  parts  being  only  the  end  at  the  cross- 
tree,  which  is  sunk  by  the  weight  of  the  iron  rigging. 

The  derrick  was  a  small  spar  abcmt  the  size  of  an  ordinary  spar-buoy; 
it  was  not  set  iiee  by  the  iirst  explosion  but  remained  held  by  a  chain 
to  th(^  deck  or  rigging  below.  A  sniiill  charge  of  dynamite  set  the  de^ 
rick  frees  and  derrick  aiul  mast  were  drifted  ashore. 

Th(^  only  dangerous  parts  of  the  wreck  which  the  examination  revealed 
or  which  remained  on  the  boat,  according  to  the  description  of  her, 
were  thus  removed  to  a  depth  of  over  30  feet  below  low  water. 

I  tnke  i)leasure  in  acknowledging  indebtedness  to  Keeper  Burnett 
an<l  the  crew  of  the  life-saving  station  at  Southampton,  M".  Y.,  for  their 
ellicient  assistance  and  cordial  cooperation. 

The  entire  cost  of  the  examination  including  the  removal  of  the 
diingerons  parts  of  the  wreck  was  875.83. 

\'ery  respectfully,  your  obedient  servant^ 

Henby  M.  Robert, 
Lwut.  Col,j  Corps  of  Engineers. 

r>rig.  (len.  TiicniAS  L.  Casey, 

Chief  of  EntjlnccrHy  U,  S.  A. 


4.  wkkck  ov  schooner  lizzie  ray310nd  in  long  island  sound, 
near  the  west  end  of  long  sand  shoal. 

Knimneeb  Office,  U*  S.  Abhy, 
Xeir  Y(n%  N.  T.,  October  24^  1893. 

General:  I  have  the  honor  to  submiD  the  following  report  upon 
removal  of  the  wre<'k  of  schooner  Lizzie  Raymond  near  the  vest  end  of 
Lonj^  Sand  Shoal,  Long  Island  Scumd. 
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This  wreck  was  first  brougbt  to  my  Dotice  while  making  inquiry  aboat 
another  wreck  reported  in  that  part  of  Long  Island  Sound,  and  was 
reported  by  me  to  the  Chief  of  Engineers  August  1, 1893,  as  follows: 

On  the  iiigLt  of  July  23, 1893,  the  t^o-masted  Bchooner  Lizzie  Raymond,  of  Green- 
port,  N.  Y.,  about  200  tons,  Capt.  Davia  or  Davidson,  of  Port  JefTerson,  N.  Y.,  bound 
from  Greenport,  N.  Y.,  to  I*ort  Jeffereon  "with  cargo  of  oyster  shells,  capsized  in  a 
squidl  and  snuk  in  about  12  feet  depth  at  low  water  at  a  point  near  toe  west  end  of 
Long  Sand  Shoal.  The  wreck  now  lies  with  one  minwale  exposed  at  low  tide  in  a 
locality  where  she  is  a  serious  danger  to  viessels  of  light  draft.  It  is  estimated  that 
the  cost  of  removing  this  wreck  would  be  about  $600.  In  my  Judgment  itonght  to  be 
removed,  and  if  the  owners  can  not  be  induced  or  required  to  do  it,  I  respectfully 
recommend  that  it  be  done  by  the  United  States,  and  that  the  estimated  amoont 
required,  $600,  bo  allotted  for  that  purpose.   • 

Tlie  allotment  was  made,  and  under  date  of  August.22, 1893,  notice 
to  owners  or  interested  parties  was  given  by  publication  in  newspapers, 
and  advertisement  for  proposals  for  removing  the  wreck  was  made. 
The  following  is  an  abstract  of  proposals  received: 

Ahsiract  of  proposals  for  remorivg  the  wreck  of  the  schooner  Lizzie  Ragmond,  lying  in 
Long  Island  Sound  near  the  tvcst  end  of  Long  Sand  Shoal,  off  Wcsibrookf  Conn,,  rec^ved 
in  response  1o  attached  advertisement,  dated  August  2S,  189S,  and  opened  September  j^, 
1S9S,  by  Lieut,  Col,  Henry  M,  Robert,  Coips  of  Engineers,  , 


No. 

1. 
2. 


Xame  and  address  of  bidder. 


Charles  W.  Johnston   and  Enoch 

Townsend,  Somers  Point,  N.  J. 
Chapman  D«*rri<'k  and  Wrecking(;!om- 

£any,  70  South  street.  New  York 
ity. 


Amount 
otbid. 


$745 
773 


Method  of  removal. 


In  pieoe«  by  means  of  ezpio- 

sives. 
KemoTe  the  wreck  intact. 


BemarkB. 


Lowest  bid. 


NOTB.— Amount  available  for  work,  about  $600. 

By  direction  of  the  Chief  of  Engineers,  the  bid  of  Charles  W,  John- 
ston and  Enoch  Townsend  was  accepted,  and  an  additional  allotment 
of  $250  was  made  for  the  work. 

When  the  contractors  were  ready  to  begin  work,  October  10, 1893,  it 
was  found  that  the  position  of  the  wreck  had  shifted  from  the  crest  of 
the  shoal  to  the  south  side,  and  from  a  depth  of  12  feet  to  a  depth  of 
about  30  feet  at  mean  low  water,  these  depths  being  about  125  feet 
apart  in  that  locality.  The  hulk  was  completely  buried  in  sand,  noth- 
ing but  the  masts,  bow8i)rit,  and  a  small  part  of  the  forward  rail  being 
above  the  level  of  tlic  surrounding  bottom.  The  contractors  exploded 
224  pounds  of  dynamite  in  8  charges  upon  the  wreck  with  the  result  of 
shattering  into  sj)linters  all  of  the  wreck  which  could  be  found  above 
the  level  of  tlie  surrounding  bottom. 

The  work  of  removal  was  begun  on  October  12,  and  completed  the 
following  day. 

Very  respectfully,  your  obedient  servant, 

Henbt  M.  Bobebt, 
Lieut  CoLy  Car^s  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

The  total  amount  expended  during  the  year  on  the  removal  of  wrecks 
18  8922.10. 
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D  28. 

establishment  of  harijor  lines  in  greenport  harbor,  new  york. 

House  of  I^epresentatives,  United  States, 

Washington,  D.  C,  Axigmt  30, 1893. 

Sir :  I  be^  to  iuclose  the  within  letter  from  the  Hon.  H.  A.  B€eves,  of 
Greonport,  Suliblk  County,  Js^.  Y.,  and  to  ask  that  the  request  therein 
made  may,  if  possible,  be  complied  with,  viz,  that  a  harbor  line  bo 
established  in  and  for  Green  port  Harbor. 

With  great  regard,  your  obedient  servant, 

James  W.  Covert, 
Representative  First  New  YorJc  District, 
The  Secretary  of  War. 

[SocoihI  Indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  i,  1893. 

Respectfully'  referred  to  Lieut.  Col.  Henry  M.  Kobert,  Corps  of  Engi- 
neers, for  report. 

If^  in  liis  opinion,  harbor  lines  should  be  estabHshed  at  Grecnport, 
under  section  12  of  the  river  and  liarbor  act  of  August  11,  1888,  aa 
amended  and  reenacted  by  the  river  and  harbor  act  of  September  19. 
1890,  Lieutenant  Colonel  Eobert  is  requested  to  submit  a  map  aua 
descrii)tion  showing  the  location  of  the  lines  recommended  for  approvaL 

H.  M.  Adams, 
Acting  Chief  of  Engineers. 

[Thinl  indorsement.] 

Engineer  Office,  U.  S.  Army, 

New  York,  December  23^  1893. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report  of  this  date. 

H.  M.  Robert, 
Lieut.  CoLj  Corps  of  EngineerM. 

[Fonrth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  27, 1893, 

Respectfully  returned  to  the  Secretary  of  War, 

This  is  ail  application  for  the  establishment  by  the  Secretary  of  War 
of  harbor  lines  for  Greenport  Harbor,  Long  Island,  New  York,  under 
the  provisions  of  section  12  of  the  act  of  Congress  of  September  19, 
1800. 

The  subject  has  been  under  consideration  by  Lieat.  Col.  Henry  M. 
lUibert,  Corps  of  Engineers,  whose  report,  dated  the  23d  instant^  is 
herewith,  to  which  attention  is  respectfully  invited. 

Col.  Robert  recommends  the  establishment  of  the  harbor  lines  shown 
in  red  on  the  accompanying  tracing,*  and  described  in  apai>er  lierewifh 
marked  A.    These  lines,  it  is  stated,  meet  with    general  approval 

*  Omitted. 
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from  tho  citizens  of  Greenport,  and  are  iu  tlio  iuterestof  liarbor  preser- 
vation. A  i>oition  of  tlio  lines  extends  over  a  sand  spit,  partly  above 
high  water,  which  is  private  property.  Tho  owner  of  this  property  has 
consented  to  the  lines,  however,  and  has  conveyed  to  the  United  States 
by  a  formal  instrument  the  right  to  lay  oat  the  same  across  the  sand 
spit,  and  subsequently  to  dredge  and  remove  the  earth  up  to  such  lines* 
I  recommend  approval  of  the  lines  indicated  by  Col.  Robert. 

Thos.  Lincoln  Casey, 
Brig»  Ocn,j  Chief  of  Ungineers. 

[Fifth  indorsement.] 

War  Department,  January  5, 1894. 

Tho  location  of  harbor  lines  for  Greenport  Harbor,  Long  Island,  New 
York,  is  approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 


LETTER  OF  MR.   II.    A.   REEVES. 

Greenport,  August  SS,  189S. 

Friexd  Covert  :  At  tho  instauco  of  tho  trustees  and  other  leading  citizens  I  write 
to  ask  that  you  speak  to  the  Secretary  of  War  on  behalf  of  having  a  haibor  Une 
established  m  and  for  Greenport  Harbor.  Messrs.  Robert  and  Babcock,  of  the  U. 
S.  Kn^j^ineer  Coi-ps,  wlieu  hero  tho  other  day,  remarked  upon  the  importance  of  this 
being  done  ns  soon  as  practicable.  Tho  harbor  grows  yearly  in  importance  as  a 
resort  for  all  classes  of  vessels,  and  it  is  high  time  a  harbor  line  was  established  for 
tho  protection  of  channels. 

#  «  #  *  *  •  * 

Yours, 

H.  A.  Reeves. 


report  of  lieut.  col.  henry  m.  robert,  corps  of  engineers. 

Engineer  Office,  U.  S,  Army, 
New  YorJcy  N.  T.,  December  23, 189^3. 

Gp:neral:  In  compliance  with  second  indorsement,  dated  Office 
Chief  of  Eii<]jiiieers,  U,  S.  Army,  September  1,  1893,  ni>on  letter  of 
August  »50,  1803,  from  Hon.  James  W.  Covert  to  the  Secretary  of  War, 
1  luive  the  honor  to  submit  the  following  report. 

In  the  upper  part  of  Greenport  Harbor,  where  the  natural  channel 
becomes  narrow,  docks  have  already  been  built  which  encroach  upon 
the  available  waterway  more  than  is  desirable.  This  is  apparent  upon 
examining  the  map  of  the  harbor.  My  attention  was  especially  called 
to  it  in  laying  out  the  limits  of  dredging  under  a  recently  completed 
contract,  and  while  inspecting  the  work  during  the  progress  of  dredging 
I  personally  noted  the  great  encroachment  upon  tho  available  harbor 
area. 

When  this  request  for  establishment  of  harbor  lines  was  forwarded 
me,  therefore,  I  was  already  convinced  of  their  importance,  and  at  once 
had  a  draft  of  a  plan  for  suitable  lines  prepared  and  forwarded.  Blue 
printsof  the  same  were  sent  to  three  interested  citizens  of  Greenport,  who 
X)romised  to  hold  them  open  for  public  inspection.  On  October  16, 1883, 
a  public  meeting  was  held  in  Greenport,  due  notice  having  been  giveii| 
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for  tlio  purpose  of  affording  opportunity  to  interested  parties  to  suggest 
modifications  of  tlio  original  draft  for  harbor  lines.  About  twenty-five 
l)ersons  were  present  at  the  meeting,  and  slight  changes  were  suggested, 
most  of  which  could  be  accepted  without  impairing  the  usefulness  of 
the  harbor.  A  new  draft  of  plan  for  harbor  lines  has  been  made, 
embodying  such  of  the  desired  changes  as  could  be  made  without 
serious  detriiuent  to  the  harbor  as  an  anchorage  ground  and  as  a  ship- 
l)ing  point  for  local  commerce.  Tliis  plan  harmonizes  the  several 
interests  as  well  as  i>ossible,  and  meets  with  general  api)roval  at  Green- 
I)ort. 

In  planning  for  an  entrance  to  Sterling  Basin,  it  seemed  desirable  to 
widen  that  entrance  by  cutting  oft*  part  of  the  sand  spit  on  its  east  side. 
This  sand  spit  is  partly  above  highwater  mark,  and  is  the  property  of 
]\Irs.  S.  r.  IJackett,  ofGreenport.  Mrs.  Kacketthas  consented  to  the 
lines  as  laid  out,  and  has  signed  a  i>aper  conveying  to  the  United  States 
tli(»  right  to  lay  out  harbor  lines  across  the  sand  spit,  as  shown  on  the 
accompanying  nia]),  and  subsequently  to  dredge  and  remove  ihe  earth 
up  to  such  harbor  line. 

1  have,  therefore,  to  report  that,  in  my  opinion,  harbor  lines  should 
be  established  at  Ciieenport,  under  section  12  of  the  river  and  harbor 
act  of  August  11, 1 888,  as  amended  andreenacted  by  the  river  and  har- 
bor act  of  September  19,  1890,  audi  submit  herewith  a  map*  and 
description  showing  the  location  of  lines,  which  I  respectfully  recom- 
mend for  approval.  I  also  inclose  a  copy  of  the  above-mentioned  con- 
veyance of  right  of  way  signed  by  Mrs.  Kackett.* 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Sober  t, 
Lieut.  CoLj  Corps  of  Engineers. 

Brig.  den.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 


A.   DKSCRIPTIOX   OV  IIAKHOK   LI>iES   FDR  GREEXPORT  IIABBOR,   XKW   YORK. 

Bcarin^^s  nro  magnetir,  and  arc  ivferrcd  to  the  center  lino  of  the  Joshuas  Point 
lUoakwattT,  Avliicli  bears  north  2iF  (V  west,  and  BOutU  2{P  &  cast. 

j*r()]>()s('(l  phr  Ihtvs  arc  as  follows:  Be;;iuning  at  a  point  in  tho  center  liuo  of  the 
])roak  water  750  feet  from  lii^xh  water  at  its  outer  end,  and  running  tbence  (conrso  1) 
N.  r»<)-  'Xy  W.,  a  <li8tanr«»  of  l,tK)()  feet ;  tlieneo  (oourso  2)  N.  73^  65'  W.,  for  a  distance 
of  L^25  feet  to  the  entrance  to  Sterling  liasin;  tboneo  (course  3)  N.  41°  11'  W.^  cross- 
in;':  tlie  san<l  8i»it  on  the  east  side  of  the  entrance  to  Sterling  Basin,  a  distancoof 
1JC»  feet ;  tlieneo  (course  4)  X.  48-  49'  K.,  a  distance  of  400  feet:  thence  (course  5)N. 
41  II  W.,  A  distau<e  of  1,200  feet;  thence  (course  G)  S.  48<^  49' W.,  a  distance  of  OOO 
feet ;  tlience  (course  7)  S.  41"^^  11'  K.,  passing  along  the  west  side  of  the  cntranee  to 
Sterling;  Hasin  and  running  a  total  distan<;u  of  1,455  feet;  theneo  (course  8)  8. 6P 
35'  1-:.,  a  <listance  of  L'()0  U^oi,  to  a  ])oint  on  tho  north  side  of  the  extension  to  the 
north  dock  at  Fordhaui's  Khipyar<l  and  (Kifect  from  the  outer  end;  thence  (conrseS) 
S.  21^  r>S'  K.,  crossiu(>:  tlic  extensions  to  tho  north  and  south  shipyard  docks  and 
coutinuinn:  to  and  alou<;  tho  easterly  face  of  Fordhaui's  main  dock  to  the  sontheast- 
erlv  corner  of  said  dock,  a  total  distsmcc  of  432  feet;  thence  (course  10)  8.  27°  18* 
\\.\  a  distance  of  'MO  feet;  thence  (course  11)  S.  IB'^'  30'  E.,  on  a  line  straight  aw«j 
from  the  outer  corner  of  the  jo;;  in  tho  southerly  side  of  Kordham's  dook|  ft  distaaes 
(»f  815  feet :  thence  (course  12)  S.  Vio-  55'  W.,  nndiu  lino  with  the  point  on  tiie  break- 
water hereinhefore<leHcril>ed  as  the  point  of  beginning,  a  distance  of  835  feet;  thenes 
(course  i:>)  still  S.  (),">->  55'  W.,  ])assing  the  steamboat  dock  15  feet  away  and  mnniu 
to  a  point  near  the  12-foot  curve  and  00  feet  out  from  tho  easterly  lace  of  the  n^ 

*  Omitted. 
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road  dock,  a  distance  of  1,185  feet;  thence  (conrse  14)  S.  24^ 32^  W.,  paadxiff  the  rail- 
road do(rk  abont  parallel  to  its  outer  face  and  following  approximately  the  12-foot 
cnrvo  for  a  distance  of  1,000  feet. 

Proposed  bulkhead  lines  are  as  follows :  Conrses  1  and  10,  inclusive,  coincident  with 
pier  lines;  thence,  in  lieu  of  courses  11  and  12,  S.  27^  18'  W.,  being  a  continqation 
of  course  10,  a  distance  of  1,290  feet ;  thence  courses  13  and  14,  coincident  with  pier 
lines. 


D  29. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  PATCHOGUE  RIVER,  NEW  YORK. 

Patciiogue,  N.  Y.,  November  25j  1893. 

Dear  Sir:  About  June,  1892,  under  the  direction  of  D.  C.  Houston, 
Colonel  of  Engineers,  U.  S.  Army,  survey  was  made  and  consent  of 
property  owners  obtained  to  establish  harbor  lines  in  Patchogue  BivoTy 
which  is  now  beiug  improved  by  Oovernm^nt  appropriation. 

This  work,  we  uiulerstand,  has  been  interrupted  or  discontinued  by 
the  death  of  Col.  Houston  some  months  since. 

It  is  very  <lesirablo  that  the  work  be  continued  and  harbor  lines 
defined,  to  prcA^ent  encroachment  on  the  harbor  space,  which  is  already 
limited. 

We  un<lcrstaiid  that  the  work  is  so  far  advanced  that  it  can  be 
completed  without  much  additional  expense.  We  consider  it  very 
necessary  that  it  should  be  done  in  the  interest  of  all  using  the  river 
as  a  harbor. 

As  wc'-  are  interested  in  the  improvement  of  the  river  and  own  con- 
siderable property  adjoining  it,  we  respectfully  ask  that  you  take  such 
action  as  you  think  necessary  to  continue  the  work  referred  to  above. 
Yours,  lespectfully, 

E.  Bailey  &  Sons. 
By  Joseph  Bailet. 

Danl.  S.  Lamont, 

Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  J28j  1893. 

Respectfully  rc^ferred  to  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engineers, 
for  re])ort. 

To  be  let un led. 

By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major  J  Corps  of  JEngineers. 


report   of   IJEUT.  col.   henry  M.   ROBERT,   CORPS  OF  ENGINEERS. 

Engineer  Office,  U.  S.  Army, 
Keic  Torl'j  N.  T.,  Janvary  10, 1894. 

General  :  I  have  the  honor  to  submit  herewith  a  plan  and  deacrip* 
tion  of  harbor  lines  for  Patchogue  River,  New  York, in  compliance  with 
letter  from  the  ofiice  of  the  Chief  of  Engineers,  dated  December  C,  1893. 
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On  December  15, 180*S,  I  went  to  Patchogiie  to  personally  examine 
t1)o  river  and  the  lay-out  of  the  proposed  harbor  lines,  and  at  the  same 
time  to  meet  any  persons  interested  in  the  harbor-line  matter,  due 
notice  of  such  meeting  having  been  given.  The  day  was  stormy,  and 
but  seven  citizens  attended  the  meeting.  They  all  expressed  approval 
of  tlie  plan  as  shown,  and  they  knew  of  no  one  who  would  object  to  it 
The  subject  has  been  thoroughly  discussed  by  all  interested  parties  la 
Patchogue,  and  I  believe  it  is  generally  understood  and  approved  therei 
The  plan  of  harbor  lines  submitted  herewith  is,  in  my  jud^menti 
suited  to  the  i)rotection  of  the  public  interest  in  the  harbor;  it  also 
nuets  the  approval  of  interested  individuals  without  exception,  that  I 
could  ascertain,  and  I  therefore  recommend  it  for  establishment. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobkbt, 
Lieut  Col.y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[First  indorscmcDt.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Janum-y  13j  1894. 

Kespectfully  submitted  to  the  Secretary  of  War. 

A])plication  having  been  made  to  the  Secretary  of  War  for  estab- 
lishment of  harbor  lines  for  Patchogue  River,  Kew  York,  the  subject 
has  been  umler  consideration  by  Lieut.  Col.  H.  M.  Robert,  Corps  of 
Enjjjineers,  who  submits  the  within  report,  recommending  the  establish- 
ment of  the  harbor  lines  shown  in  red  on  the  accompanying  tracing.* 

It  is  recommended  that  the  harbor  lines  selected  be  approved  ander 
the  provisions  of  section  12  of  the  river  and  harbor  act  of  August  11, 
1888,  as  amended  and  reenacted  by  section  12  of  the  river  and  harbor 
act  approved  September  19,  1890. 

Tnos.  Lincoln  Casey, 
Brig,  Oen.j  Chief  of  Engineers, 

[Second  indorsement.] 

War  Department,  January  17y  1894 
The  harbor  lines  selected  are  approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 


i)i:sn:irTioN  of  hahdor  lines  for  patciioguk  river,  new  tork. 

I{cnrin<j;s  arc  iiin^nctir,  mid  aro  referred  to  tlie  meridian  observed  Jnne,  1802. 
The  pier  liiieH  niul  bulkhead  lines  are  coincident  nnd  described  as  follows,  viz: 
Kiitii  /ffV^r.— nc^iiiniiig  nt  a  point  10  feet  south  and  10  feet  west  from  the  interaee- 
tion  of  K.  Bailoy  <&  Sons'  Lumber  Dock  with  Town  Dock,  and  mnninjr  thenoe  8. 1^ 
or  W.  in  front  of  property  of  E.  Bailey  &  Sons  a  distance  of  620  feet  to  a  point 
in  linr  Avith  the  Routh  side  of  the  slip  just  north  of  G.  M.  Smith's  shipyard  and  10 
feet  out;  tlicnec^  S.  lO*^  20'  E.  a  distance  of  155  feet  to  a  point  in  line  with  tlie 
north  Hi(l<^  of  tlio  south  slip  at  G.  M.  Sniitirs  Bhi3'pard  ond  10  feet  out;  thence  8.  33° 
1  i'  E.  a  distance  of  702  feet  to  a  point  near  shore  in  ft'ont  of  land  of  Mis.  K.  L, 
Gilbert;  thence  S.  1^  42'  W.  a  distance  of  1)25  feet  to  n  point  opposite  the  bend  in 
the  dock  owned  by  Mrs.  Gilbert  and  20  feet  ont  from  the  same;  thence  8.  32^  33' 
\V.  parallel  to  and  20  feet  away  from  the  dock  a  distance  of  100  feet;  thence  8. 1° 


*  Not  printed. 
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27'  E.  a  (listauco  of  905  feot:  thonco  S.  7*^  08'  W.,  passing  along  the  oast  bank  of 
tho  channel  dredged  in  1893  by  the  United  States  m  front  of  land  of  Qen.  Dodge, 
and  continuing  a  total  distance  of  550  feet  to  a  point  on  the  east  side  of  the  river's 
mouth;  thonce  S.  55'^  49'  E.  a  distance  of  300  feet. 

H'est  aide. — Starting  at  tho  point  before  described  as  the  point  of  beginning  for 
the  east  side  and  running  thence  S.  84^  58'  W.  parallel  Trith  the  southerly  face  of 
Town  Dock  and  10  feet  therefrom  and  crossing  the  harbor  to  a  point  10  feet  out  from 
the  face  of  Jones's  Dock  a  distance  of  216  feet;  thenceS.  14^  lO'wlparallel  with  Jones's  " 
Dock  and  10  feet  away  a  distance  of  145  feet;  thence  S.  7^  16'  E.  a  distance  of  855 
feet ;  thence  S.  33^  14'  K  (parallel  with  the  east  line  at  this  point)  a  distance  of  420  feet 
to  a  point  60  feet  out  from  the  face  of  dock  in  front  of  premises  of  llrs.  C.  Murphy; 
thence  S.  1^  42'  W.  (parallel  to  the  opposite  harbor  line)  crossing  the  docks  at  Marunos 
Smith's  shipyard  and  lynning  to  a  point  80  feet  beyond  the  South  Dock  a  distance 
of  860  feet;  thence  S.  12^  07'  W.  a  distance  of  540  feet;  thence  S.  0^  06'  E.  passing 
5  feet  east  of  the  east  side  of  A.  W.  Lozier's  boathouse  a  distance  of  830  feet; 
thence  h>.  57"  41'  £.  a  distance  of  280  feet  to  a  point  in  line  with  the  easterly  fiAce 
of  Hailey's  New  Dock  and  30  feet  north  of  said  dock;  thence  S.  2P  43'  W.,  passing 
along  the  face  of  Bailey's  Dock,  a  distance  of  240  feet  to  the  northernmost  bend  in 
the  lace  of  said  dock;  thence  S.  11"^  26'  W.  a  distance  of  345  feet  to  the  east  side 
of  the  breakwater  west  of  the  channel ;  thence  following  the  east  side  of  said  break- 
water in  a  southerly  direction  to  the  end  of  said  breakwater,  wherever  it  may  be,  at 
present  a  distance  of  1,095  feet,  more  or  less. 
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APPENDIX  £. 


IMPROVEMENT  OF  HUDSON  RIVER  AND  NEW  YORK  HARBOR  AND  OF 
RIVERS  AND  HARBORS  IN  THEIR  VldNITY,  NEW  YORK  AND  NEW 
JERSEY. 


REPORT  OF  LIEUT,  COL,  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS,  OFFI- 
CER IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Hndson  River,  New  York. 

2.  Harbor  at  Saugorties,  N.  Y. 

3.  Harbor  at  Koiidout,  N.  Y. 

4.  Wappinger  Creek,  New  York. 

5.  Harlem  River,  New  York. 

6.  East  River  and  Hell  Gate,  Now  York. 

7.  Newtown  Creek,  New  York. 

8.  Buttermilk  Channel,  New  York  Har- 

bor. 


9.  GowanuB  Bay,  New  York. 

10.  New  York  Harbof,  New  York. 

11.  Jamaica  Bay,  New  York. 

12.  Raritan  Bay,  New  Jersey. 

13.  Removing  sunken   vessels   or   craft 

obstructing  or  endangering  naviga- 
tion. ' 


HARBOR  ukES. 


14.  Harlem  River,  .New  York. 


I  15.  Westchester  Creek,  New  York. 


Engineer  Office,  TJ.  8.  Army, 
New  YorkjN.  Y.^  July  2y  1894. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
•    ♦    ♦    for  the  fiscal  year  ending  Jane  30, 1894,  apon  the  works  of 
river  and  harbor  im])rovcinent  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

(t.  L.  Gillespie, 
lAeuU  Col.j  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


E  I. 

IMrUOVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

The  xVnnual  Keport  of  the  Chief  of  Engineers  for  1885,  Part  I,  p, 
677,  contains  a  liistory  of  this  improvement,  accompanied  by  original 
reports  and  two  sketches  showing  its  condition  at  that  time. 
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The  only  part  of  the  Jhiclsoii  liiver  wliieli  has  been  improved  by  the 
General  Governinent  is  a  stretch,  about  20  miles  long,  beginning  at  the 
head  ot*uavip:atioii  at  Troy,  K  Y.,  about  G  miles  above  Albany,  and 
extending  down  the  river  to  New  Baltimore,  about  14  miles' below 
Albany. 

While  there  lias  always  been  enough  water  below  New  Baltimore 
for  navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is 
known  to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  to 
the  existence  of  numerous  islands  and  sloughs  and  the  consequent  diver- 
sion of  the  river's  w-aters  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Government  ova 
these  waters  was  conlinned  by  judicial  decision,  the  State  of  New 
York  had  made  efforts  to  improve  the  navigation  of  this  part  of  the 
river. 

Since  18.31  the  improvement  of  the  JTudsou  Kiver  has  been  condacted 
both  by  the  State  of  New  York  and  by  the  General  Government,  both 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  nec- 
essary. In  the  last  few  years,  however,  the  dike  work  has  been  left 
almost  exclusively  to  the  General  (Jovernment  and  the  dredging  to  the 
State  of  New  York. 

The  general  system  of  improvement  has  been  the  same  thronghout, 
the  contraction  of  the  channels  by  the  construction  of  jetties  and  dikes 
intended  to  deepen  them  by  means  of  the  scour  so  produced,  and  also 
the  lowering  of  the  bed  by  dredging  where  such  work  was  indispen- 
sable. 

But  up  to  lS:n  the  work,  which  had  consisted  almost  entirely  of  the 
construction  of  spur  dikes  and  dredging,  had  produced  very  little  per 
maiient  ini])rovenient. 

Alter  1S.'U,  however,  the  United  States  began  the  present  geneni 
system  of  im]>rovenient,  which  consists  of  contracting  the  channel  to 
means  of  longitudinal  dikes  intended  to  aid  in  scouring  the  bars  and 
shoals,  instead  of  which  spur  jetties  had  formerly  been  used. 

I'nder  this  system  the  United  States  (constructed  two  dikes  in  18311^ 
183iJ,  IS37,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  notliing  was  done  by 
the  United  States  except  in  1862;  but  in  18C3  the  State  of  New  T<rt 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes 
instead  of  the  jetty  system,  and  between  1863  and  1867  built  six 
imp(n'tant  longitudinal  dikes  of  this  kind.  (Annual  Keport  of  1885, 
p.  (iTS.) 

Th(»  work  was  again  taken  up  by  the  United  States  in  1864,  when, 
out  of  the  general  sum  approi)riated  for  river  and  harbor  improve- 
ments, s33,000  was  allotted  for  the  Hudson  River  improvement,  and 
this  was  followed  by  the  act  of  June  13,  1866,  which  appropriated 
$50,000  for  the  same  work. 

The  plan  of  in)[)r()venient  adopted  in  1807  xn'ovided  for  securing s 
navigable  channel  11  feet  deep  at  mean  low  water  ftom  New  Balti-. 
more  ui)  to  Albany  and  0  feet  deep  at  mean  low  water  ilrom  Albany  up 
to  Troy. 

Tlie  following  is  a  description  of  the  plan: 

First.  A  system  of  longitudhial  dikes,  to  confine  the  current  solB- 
ciently  to  allow  theel)l>  and  ilowof  the  tidal  current  to  keep  the  channd 
clear.  These  dikes  to  be  gradually  brought  nearer  together  ftom  Hew 
Baltimore  toward  Troy,  so  as  to  assist  the  entrance  of  the  flood  Cll^ 
rent  and  increase  its  heiju^ht,  their  height  to  be  kept  approximatdyit 
the  level  of  the  tidal  high  water,  so  as  not  to  confine  the  ftMhetS|  the 


APPENDIX  E — ^REPORT   OP   LIEUT.  COL.  GILLESPIE.  725 

exact  levelj  however,  being  left  to  be  determined  by  experience  as  tbe 
work  progresses. 

Second.  That  the  dredge  be  used,  so  far  as  necessary,  to  open  the 
channels  above  described,  which  the  current  should  not  oe  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

-Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
jiassago  of  tidal  currents  by  gaps  at  their  lower  extremities  in  order  to 
increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  material  in  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth.  Constructing  the  dikes  of  timber  and  stone  in  a  manner  to 
secure  their  permanency  at  a  minimum  cost,  the  details,  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  enginefer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth.  To  ])rotect,  when  necessary,  the  banks  and' islands  against 
the  abrading  action  of  the  currents  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  ui>on  the  chan- 
nel should  be  made,  be  ]U'escribed,  and  that  any  such  encroachments  be 
reported  to  tlie  engineer  in  charge. 

The  cost  of  the  improvement,  according  to  the  estimate  of  1867,  was 
$1,000,000,  but  tlie  amount  which  had  been  actually  spent  upon  the 

S)roject  up  to  June  30, 1892,  the  date  of  its  practical  completion,  was 
U, 247,940.20. 

From  the  nature  of  the  materials  which  enter  into  the  constiUction 
of  the  dikes  and  from  the  limited  sums  which  are  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natural  decay 
or  otherwise,  it  can  be  well  understoodthat  the  estimates  prepared  from 
time  to  time  for  the  completion  of  the  project  must  be  accepted  as 
approximately  accurate  for  only  a  short  period  of  time.  This  statement . 
is  necessary  for  a  correct  understanding  of  the  apparent  discrepancy 
between  the  estimated  and  the  actual  cost  of  the  project. 

A  new  project  was  adopted  in  1891,  which  provided  for  maintaining 
old  improvements  and  constructing  new  regulating  works  along  8  addi- 
tional miles  of  the  river  below  New  Baltimore,  and  also  deepening  the 
entire  reach  of  the  river  under  improvement,  so  as  to  aftbrd  a  channel 
400  feet  wide  and  12  feet  deep  at  mean  low  water,  from  Coxsackie  to 
the  foot  of  Broadway,  Troy,  N.  Y.,  and  thence  300  feet  wide  and  12  feet 
deep  to  the  State  Dam. 

The  estimated  cost  of  the  project  is  $2,500,000,  provided  the  entire 
work  be  completed  within  five  years. 

The  sanction  of  Congress  to  the  i^roject  was  given  by  the  river  and 
harbor  act  approved  July  13,  1892,  with  the  proviso  that  contracts 
might  be  entered  into  by  the  Secretary  of  War  for  such  materials  and 
work  as  might  be  necessary  to  carry  out  the  plan,  to  be  paid  for  as 
api)ropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggre<rate  the  sum  of  $2,447,900. 

The  State  of  Xew  York  makes  an  appropriation  at  every  session  of 
its  legislature  for  the  imi)rovement  of  the  Hudson  Kiver,  and  prior  to 
1807  the  money  was  applied  to  the  construction  of  dikes  on  the  left 
bank  of  the  river  from  Hough  tailing  Island  to  Albany,  to  jetties,  dams, 
and  to  tenii)orary  measures  of  relief,  and  also  to  dredging  at  the  points 
where  shoals  were  discovered  after  spring  freshets.  In  the*  last  few 
years,  however,  the  dike  work  has  been  left  almost  exclusively  to  liie 
General  Government  and  the  dredging  to  the  State. 
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Sections  G  and  7  of  the  river  and  harbor  act  of  September  10,  ISM, 
make  i t  imhiwial  to  dump  into  the  navigable  waters  of  the  United  States 
any  materials  which  shall  tend  to  impede  or  obstmet  navigation,  or 
to  excavate  or  fill,  or  in  any  manner  to  alter  or  modify  the  course,  loca- 
tion, condition,  or  capacity  of  the  channel  of  said  navigable  vaterSi 
unless  approved  and  authorized  by  the  Secretary  of  War.  .These  are 
wise  provisions  for  the  protection  of  the  navigable  waters  of  tiie  United 
States,  and  it  is  hoped  that  a  considerate  enforcement  of  the  law  will 
serve  hereafter  to  ])rotcct  the  channel  of  the  river  by  maintaining  its 
re£>inien,  and  at  the  same  time  to  allow  material  to  betaken  freely  from 
the  river  for  private  and  i)ublic  uses. 

Section  3  of  the  river  and  harbor  act  of  July  13, 1892,  amendatory 
of  s4»ction  7  of  the  act  of  181)0,  referring  to  structures  which  may  be 
authorized  in  navigable  waters,  is  so  important  that  a  copy  is  here 
inserted  for  the  intbrniation  of  the  public: 

Tli.'it  it  Khiill  not  b(;  lawful  to  l>iiil(l  any  wharf,  pior,  dolphin^  boom,  dam,  weir,  break- 
water, bnlkhoad  Jotty,  ur  Htriictiiro  of  any  kind  outside  of  CBtablished  harbor  liiiMi 
or  ill  any  navi<j:a1>lu  waters  of  tho  United  Stains  whcro  no  harbor  lines  ore  or  may  be 
ostablislied,  without  tht;  x^ci'^iission  of  the  Secretary  of  Wi^r,  in  any  ^ort,  roadstead, 
ha\cu,  harbor,  navi<^ablo  river,  or  other  waters  of  the  United  States,  m  Bnchmanner 
as  shall  obstruct  or  iuiiiair  navigation,  conimcrce,  or  aneborage  of  oaid  waters;  and 
it  shall  not  be  lawful  luTcaftor  to  connneneo  the  construction  of  any  bridge,  bridga 
draw,  bri(l<;e  piers  and  abutments,  causeway,  or  other  works  over  or  in  any  pori^ 
road,  roadstead,  haven,  harbor,  navi^alde  river,  or  navigable  waters  of  the  United 
States,  underany  aetof  thole^islative  assembly  of  au^  State,  until  the  location  and 
plans  of  such  1>rid;<:(M)r  other  works  have  been  submitted  to  and  approved  by  the 
Secretary  of  AVar,  or  to  excavate  or  fill,  or  in  any  manner  to  niter  or  modify  tb» 
course,  location,  condition,  or  capacity  of  any  port,  roadstead,  baven,  harbor,  hMX- 
bor  of  refu^^e,  or  inclosure  within  the  limits  of  any  breakwater,  or  of  the  channel 
of  any  navii^able  water  of  the  Ignited  States  unless  approved  and  anthorizefl by  the 
Secretary  ot  War:  ProrUhdj  That  this  section  shall  not  apply  to  any  bridm,  bridgB 
draw,  bridge.  ])iers  and  abutments  the  constroction  of  which  has  been  Eeretoftee 
duly  authorized  by  law,  or  bo  so  construed  as  to  nntborizo  the  eonstraction  of  any 
brid^(>,  dra  whridj^e,  bridge  piers  and  abutments,  or  other  works  under  an  act  of  the 
the  legislature  of  iiDv  State,  over  or  in  any  stream,  port,  roadstead,  haven,  or  harbor 
or  othtrr  navi<j;nb]e  water  not  wholly  within  the  limits  of  such  State. 

The  avcra<^o  rainlall  eovtaiiifj:  the  past  sixty-three  3'ears,froni  observa- 
tions recorded  in  the  report  of  the  water  commissioners  of  Troy,  BT.  Y., 
for  1SS9.  is  3().55  inches.  The  greatest  rainfall  in  any  year  wai 
re(;oi-<led  in  1S78,  Avhen  41).23  inches  fell;  the  least  rainfall  in  any  year 
occurred  in  1830,  when  \S.\V1  inches  fell.  The  (greatest  known  rainfall 
in  any  one  month  occnrred  in  October,  1809,  when  13.8  inebesfell;  the 
least  known  rainfall  in  any  one  month  was  in  May,  1840,  when  only  OJ 
of  an  inch  fell. 

At  times  dniin^  the  dry  seascm  of  most  every  year,  for  a  month  at 
least,  no  water  Hows  over  the  State  Dam  at  Troy,  andexcepting  what 
conn^s  in  tliron^h  the  lockage  of  the  canals  there  is.  dunng  that  period, 
little  ai)parent  fresh- water  snpply  to  the  How  of  the  river.  From  this 
and  the  fact  that  the  tide  rises  and  falls  at  the  State  Dam,  it  is  evident 
that  tlie  navigation  of  the  Hudson  Kiver  at  the  low  stage  is  dependent 
in  a  larg(».  degree  upon  the  tidal  prism  of  the  river.  The  mean  rise  and 
Tall  of  tides — 


At  Stat<5  Dam,  Trov.  X.  Y.,  is 

At  Nnil  W(»rUs,  Troy,  N.  Y.,  is HJ 

At  Albany,  N.  V.,  is 2. SI 

At  Cast  let  on.  N.  Y.,  is J,5| 

At  >«*\v  r>altinion>,  \.  V.,  is -.  — ..  S,4S 

At  New  York,  (Jovirnors  Islaiul,  iVoin  Coast  Snrvcy 4.40 
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The  mean  duratiou  of  rise  of  tide  at  Albany  is  5  hoa^s  0  minutes^  and 
the  mean  duration  of  fall  7  hours  25  minutes. 
The  plane  of  mean  low  water  at  New  York  is  below  that — 

Veei. 

At  New  Baltimore 3,55 

AtCastleton 4.35 

At  Albany 4.78 

At  Troy  Nail  Works 6.82 

At  Troy  State  Dam 6.88 

The  plane  of  mean  high  water  at  iN'ew  York  is  below  that — 

At  New  Baltimore 2.57 

AtCastleton 2.48 

At  Albany 2.70 

At  Troy  Nail  Works 2.84 

At  Stiite  Dam,  Troy 3.28 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean 
low  water  at  Albany  are  as  follows : 

That  of  Februjiry  9,  1857,  dne  to  an  ice  gorge  at  Van  Wies  Point, 
was  22.19  feet. 

That  of  October,  1869,  due  to  the  great  rainfall  in  that  month,  which 
reached  13.8  inches,  was  19.04  feet. 

That  of  February,  188(>,  due  to  an  ice  gorge,  was  17,89  feet. 

Generally  speaking  the  effects  of  rain  storms  are  shown  by  rise  in  the 
river  within  twenty-four  hours.  The  winds  also  materially  affect  the 
height  of  water;  south  and  east  winds  drive  the  water  up  the  river, 
causing  very  high  tides,  while  a  north  or  west  wind  produces  an  oppo- 
site effect, 

WORK  DONE   DURINCf   THE  FISCAL   YEAB  ENDING  JUNE  30,  1894. 

At  the  beginning  of  the  fiscal  year  the  following  contracts  were  in 
force : 

Contract  with  Edwards,  Hewlett  &  Thompson,  dated  December  23, 
1892,  which  provided  for  the  construction  of,  and  repairs  to,  40,000 
linear  feet  of  dikes,  and  the  dredging  and  removing  of  4,620,000  cubic 
yards  of  material. 

Contra<!t  with  P.  Sanford  Itoss,  dated  December  19, 1892,  which  pro- 
vided for  the  removal  of  190,000  tons  of  rock  and  30,000  tons  of  sand 
covering  rock  in  i)lace. 

Beside  the  above  the  following  open  market  agreements  were  made 
during  the  fiscal  year: 

Open  market  agreement  with  E,  M.  Payn  &  Co.,  dated  November 
10,  1S93,  for  dredging  and  removing  about  400  feet  of  the  south  end  of 
Barren  Island  Dike. 

Open  market  agreement  with  William  Fuller  '&  Sons,  dated  March 
14,  18t)4,  for  driving  guide  piles  to  define  the  dikes  submerged  during 
freshet  times. 

Open  market  agreement  with  E.  M.  Payn  &  Co.,  dated  April  30, 1894, 
for  removing  wreck  of  <*anal  l>oatfrom  river  near  Poplar  Island. 

Tlie  river  and  harbor  act  of  July  13,  1892,  appropriated  $187,600  for 
improving  the  Hudson  Kiver,  and  the  act  making  appropriations  for 
sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending 
June  30, 18!)4,  and  for  other  i)urpose8,  approved  March  3, 1893,  appro- 
priated 8'><H),(H)0  for  continuing  the  improvement  of  the  Hudson Biver, 
provided  tliat  not  more  than  three-fourths  of  the  appropriation  should 
be  (expended  during  the  fiscal  year  ending  June  30, 1894. 

The  allotments  of  the  amount  appropriated  July  13, 1892  (si>ecific^ 
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tioiis  approved  by  the  Secretary  of  War  August  15,  1892),  were  as 
follows: 

I'or  dredging,  and  construction  and  repair  of  dikes,  under  contract 
with  Edwards,  Jlowlett  &  Thompson,  $130,000. 

For  removing  rock,  under  contract  with  P.  Sauford  Hoss,  $25,000. 

The  work  represented  bv  these  allotments  was  required  to  be  com- 
pleted October  1, 181)3. 

The  allotments  of  the  amount  appropriated  March  3,  18(KJ,  were  aa 
follows : 

For  dredging,  and  construction  aiul  repair  of  dikes,  under  contract 
with  Edwards,  Ilowlett  &  Thompson,  $384,000. 

For  removing  rock,  under  contract  with  P.  Sanford  Koss,  $90,000. 

Three-fourths  of  the  work  under  each  of  the  latter  allotmeuts  to  be 
c<)m[)leted  July  1, 1894,  and  the  remainder  by  December  31, 1894. 

The  work  under  the  contract  with  Edwards,  Howlett  &  Thoinpsoii 
has  i)rogrcsscd  very  unsatisfactorily,  from  neglect  and  bad  inauage- 
meiit  on  the])art  of  the  contractors.  The  contractors  themselves  have 
not  given  the  work  nuich  of  their  immediate  attention,  but  deleg^ated 
its  conduct  to  a  number  of  inefficient  foremen.  In  consequence  bat 
com])aratively  little  efficient  i)rogress  has  been  made. 

During  the  season  of  1893  the  dike  work  was  delayed  because  Ibe 
imi)erfect  arrangements  which  had  been  made  to  secure  the  necessary 
supply  of  piles  and  other  material  resulted  in  keeping  the  five  pile- 
drivers  on  the  work  frequently  inactive. 

The  quantity  of  material  removed  by  dredging  was  also  small  by 
comparison  with  contra(jt  re<iuirements,  because  of  the  neglect  on  the 
part  of  the  contractors  to  provide  lu'oper  plant  or  adequate  ]da(^es  to 
deposit  the  dredged  material.  In  the  Annual  Keport  for  1893.  it  was 
stated  that  the  contractors  were  preparing  dump  ground  behind 
New  Baltimore  Dike,  where  it  was  expected  to  ojDerate  a  suction  dredge 
that  would  drive  the  material  back  of  the  dike.  With  this  view  the 
contractors  constructed  during  the  year  a  large  machine  with  two  cen- 
trifugal i)umps  capable  of  handling  4,000  cubic  yards  of  material  a  day. 
it  was  ci)ntcini)lated  to  have  this  plant  in  readiness  by  June  1,  but  for 
various  reasons  its  arrival  was  delayed  until  Augast  7.  It  was  oper- 
ated only  a  short  time,  and,  proving  a  failure,  the  method  was  aban- 
doned, and  the  machine  altered  and  arranged  for  x)umping  direcUy 
from  tlie  channel  in  connection  with  the  use  of  scows  alongside.  It 
has  since  been  operated  in  this  way,  and  has  takeu  up  a  great  deal  of 
material,  but  its  results  are  not  altogether  satisfactory.  A  jMwerfal 
tug  is  used  to  tow  the  machine  and  the  scow  into  which  it  pumps,  but 
usually  the  current  is  so  swift  that  it  is  almost  impossible  to  keep 
proper  alignment  while  at  work. 

Alter  the  abandonment  of  this  method  of  driving  the  material  behind 
the  dikes,  the  contractors  asked  for  authority  to  dump  material  in  the 
deep  iud(*nt  of  the  river  on  the  west  bank  below  Gatskill.  To  advance 
the  work,  and  give  them  time  for  securing  other  sites,  authority  was 
granted  for  the  teinx)orary  use*  of  this  dumping  ground.  Up  to  June  15, 
1S94,  2;)0,(K)()  cubic  yards  of  material  had  been  dumped  there,  when, 
the  contractors  having  neglected  to  provide  other  dumping  groands, 
the  autliority  was  revoked.  Two  small  dump  grounds  had  previously 
been  made  by  building  a  bulkhead  from  lower  end  of  Shad  Island  to 
the  ^Fulls  rile  Dike,  near  the  lower  beacon,  and  by  building  a  dam 
from  the  h)wcr  end  of  ]\rnlls  Stone  Dike  to  the  shore,  in  both  of  which 
l)laces  225,000  cubic  yards  of  material  have  been  dumped. 

On  ^lay  11  these  dunii)s  had  been  lilled  up,  and  it  was  necessary  to 
suspend  the  dredging  at  Kine  Mile  Tree  and  Mulls  until  the 
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tractors  had  made  other  arrangements  for  disposing  of  the  dredged 
material. 

In  the  same  month  a  dumping  ground  was  secured  and  opened  in 
the  old  Ilellegat  Channel,  on  the  east  bank  near  Castletou  Light,  by 
building  a  dam  from  the  lower  end  of  Upper  Schodack  Creek  to  Lower 
Schodack  Island,  and  making  an  opening  to  said  grounds  through  the 
State  dike  just  above  Mulls  Light.  Here  it  is  expected  that  ii^,Ot>0 
cubic  yards  of  material  may  be  disposed  of. 

The  contractors  are  again  making  arrangements  to  deliver  dredged 
material  behind  the  dikes,  using  improved  modern  x)umps,  and  there  is 
the  hope  that  the  work  of  dredging  will  progress  with  greater  satis- 
faction in  the  future  than  it  has  done  in  the  past. 

The  work  under  the  contract  with  P.  Santbrd  Eoss  has  progressed 
in  a  thorough  and  businesslike  manner.  The  method  of  using  a  chisel 
machine  to  break  up  the  rock  and  afterwards  emi)loying  a  dredge  to 
take  up  the  broken  material  being  a  somewhat  new  method,  and  in  con- 
sequence  experimental,  the  amount  of  work  done  was  not  equal  to 
expectations.  The  contractors  have,  however,  constructed  an  improved 
machine  with  four  chisels  weighing  8  tons  each,  which  has  been  at 
work  since  May  22,  and  in  addition  to  the  ordinary  clam-s^ell  dredge 
used  last  year  they  have  another  with  a  clam-shell  bucket  that  is 
closed  by  steam  power,  which  does  excellent  work.  They  are  now  in 
l)osition  to  fully  complete  the  work  covered  by  their  allotments  by  the 
date  specified,  December  31,  1894. 

The  progress  made  during  the  fiscal  year  ending  June  30,  1894, 
under  the  above  contracts  and  oji^n-market  agreements  may  be  sum- 
marized as  follows : 

CONSTRUCTION   OF  NEW  DIKES. 

Under  contract  with  Edwards,  Hewlett  &  Thompson  the  following 
dikes  have  been  constructed  during  the  fiscal  year: 

Coxsacl'ie  Island  Dike. — This  dike  was  in  course  of  construction  at 
the  beginning  of  the  fiscal  year,  and  was  completed  October  28^  1893. 
It  is  a  half  dike,  designed  for  a  shore  protection  to  prevent  erosion,  10 
feet  wide,  1,523  feet  long,  and  cost  $7  per  running  foot. 

Light- lIouHC  Island  Dike, — A  similar  construction  built  around  the 
north  end  of  Light-llouse  Island  to  prevent  erosion  was  completed 
October  21, 1893;  it  is  2,134  feet  long,  and  cost  $6.18  i)er  running  foot. 

Schermcrhorn  Island  I)ike. — This  dike,  which  extends  from  the  Bidge- 
wood  Ice  House  Dock,  on  lower  end  of  Schermerhorn  Island,  to  the 
north  end  of  the  i)resent  Shad  Island  Dike,  is  a  double  pile  dike  10  feet 
wide  and  2,707.5  feet  long,  and  was  completed  November  30, 1893,  at  a 
cost  of  80.00  i)er  running  foot. 

Barren  Island  Bike. — Four  hundred  and  twenty-five  feet  of  the  end 
of  this  dike  were  taken  ui>  and  removed,  and  a  new  dike  of  similar  con- 
struction built  for  a  distance  of  500.5  feet.  It  was  completed  December 
2,  181)3,  at  II  cost  of  $7.70  i)cr  running  foot. 

Foah  Hook  Dike, — To  prevent  shore  erosion  a  dike  was  built  from  the 
north  end  of  tlie  old  Roali  Hook  Dike  1,021  feet  north  to  the  brickyard 
dock,  and  completed  March  31, 1894,  at  a  costof  85.71  per  running  foot. 

Campbells  Island  Dike, — A  double  pile  dike  was  begun  and  completed 
during  the  fiscal  year,  extending  from  the  dock  at  Staats  Landing  south 
for  a  (listiince  of  2,37^0  feet,  at  a  cost  of  $7.07  per  linear  foot. 

Base  Island  Dike, — Work  is  in  progress  on  the  construction  of  4,000 
feet  of  this  dike,  beginning  at  the  mainland  of  east  bank  and  extend- 
ing downstream. 
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Breaker  Tsland  Half  JJile. — This  dike  is  in  conrso  of  construction :  it 
extends  from  south  end  of  the  Breaker  Island  Revetment  1,200  reet 
soiitliward  to  the  northern  end  of  the  Uillhouse  Island  Bevetment. 

Urmlcer  Island  Revetment. — Preparatory  to  the  constraction  of  this 
revetment  si  portion  of  Breaker  Island  has  to  bo  removed.  This  vork 
is  now  in  ]>ro|;ress,  and  part  of  the  piles  for  the  footing  to  the  stone 
revetment  have  been  driven. 

KEPAIRS   TO  EXISTING  DIKES. 

Under  eontract  with  Edwards,  Howlett  &  Thompson  repairs  were 
made  to  1,()<)<)  running  feet  of  the  Cedar  Hill  Dike,  and  repairs  are  still 
in  ))r<)gress  to  5,000  runnin<^  feet  of  the  Small  Island  Dike. 

Tndi'r  open-niarket  agreement  with  William  Fnller  &  Sons  guide 
l)iles  were  driven  to  mark  the  following  dikes  when  submerg^  by 
freshets:  West  Dike,  Coeymans  Middle  Dike,  Goeymans  Dike,  Bar- 
nMi  Island  Dike,  Cow  Islan<l  Dike,  and  Cedar  Hill  Dike. 

During  the  iiscal  year  a  total  of  10,2C8  linear  feet  of  new  dike  were 
eonstru('t(;d,  and  re])airs  made  to  1,000  feet  of  dike.  Thearaoantof 
material  furnished  and  put  in  pLice  by  the  contractors  were  as  follows: 

2(5<),71 1  linear  feet  of  pine  piling. 
4,(>14  linear  i(*et  of  round  timber. 
!<04,1G1  feet,  H.  M.,  of  H<iuaru  timber. 
lUr»,Kn  pounds  of  tie  rrxls  and  Herew  bolts. 
G3,  ir>(>  pounds  of  drift  bolts  and  Hx>ike8. 
2'A,'2iii  eubi<'  yards  of  stone. 

The  dredging  during  the  iiseal  year  has  been  done  principally  to 
relieve  navigation  and  at  the  same  time  to  confonn  to  the  project  fore 
ehannel  400  fuet  wide  and  12  feet  deep. 

During  the  winter  of  1802-'93  an  ieo  gorge  formed  between  Cedar 
Hill  and  North  Coeymans,  whieh  occasioned  shoals  at  Cedar  Hill,  Nine 
1S\\U\  Tree,  IMulls  Cross-Over,  and  East  Channel,  New  Baltimore,  and 
during  tlu^  winter  of  1803-'94  the  iee  gorged  in  the  same  location. 
This  gorge  created  a  very  serious  bar,  with  a  least  depth  of  5.Gfe6t, 
extending  across  the  river  just  below  Castlcton  Light,  and  also  another 
shoal  near  3Iul!s  Lower  l>eacon.  Work  has  been  done  at  each  of  theaa 
several  shoals  and  navigaticm  relieved. 

Work  is  also  in  progress  (leei)ening  channel  between  Bogart  and 
Stone  Lights  and  remo^'ing  the  New  Baltimore  liar.  Aside  from  the 
above,  all  the  necessary  dredging  has  been  <lone,  removing  the  material 
covering  the  l>reaker  Island  and  Austins  East  rocks  to  facilitate 
operations  by  the  contractor  for  rock  removal. 

Tlic  contractors  have  had  from  five  to  seven  machines  at  work  most 
of  the  time. 

TIk'  following  amounts  of  material  were  dredged  and  removed  daring 
the  liscal  year: 

CBbto3rv'B' 

At  nrejiker  Island 11«583 

At  Stone  Li«;ht SB,50 

At  Winnies  \U\r 3^061 

At  Ce.l.n-  liill  Uar 4,106 

At  SrlieiMMrrlM)!!!  Island 4,7B6 

At  Nine  Mile  Tree 88,M 

At  Mulls  Cross-Over '. , 178^941 

At  New  JJaltiuioro 225,615 

Total ^Mjoi 
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REMOVAL  OF  ROCK. 

The  work  of  removing  Austins  Eock  to  a  depth  of  12  feet  at  mean 
low  water,  which  was  iu  progress  at  the  beginning  of  the  fiscal  year^ 
was  fully  completed  July  20, 1893. 

Tons  of  rock  removetl 3S2 

Tons  of  sand  covering  removed 56 

Tlie  work  of  removing  Austins  East  Eock  was  also  completed,  result- 
ing in  the  removal  of  7,228.8  tons  of  rock  and  d83  tons  of  sand  cover- 
ing. 

The  east  channel  line  as  originally  laid  out  crossed  the  western  half 
of  this  reef,  but  as  the  bed  was  chiefly  of  rock  at  this  locality  and  the 
reef  lay  at  the  turning  point  of  the  channel,  it  was  deemed  best  to 
push  back  the  eastern  border  at  Austins  East  Rock  a  distance  of  25 
feet. 

The  work  of  removing  the  rock  in  front  of  the  Watervliet  Arsenal 
Dock  to  a  deptli  of  10  feet  at  mean  low  water  was  also  completed,  after 
the  removal  of  1,883  tons  of  rock  and  306  tons  of  sand  covering. 

The  work  of  removing  the  rock  at  Breaker  Island,  at  Van  Wies 
liaiiding,  and  at  Mulls  Cross-Over  is  in  progress.  The  quantity 
removed  up  to  the  close  of  the  fiscal  year  at  Van  Wies  Landing,  includ- 
ing an  enlarged  width  of  25  feet  on  the  west  bank,  aggregates  882.3 
tons  of  rock  and  359.5  tons  of  sand;  at  Breaker  Island,  1,044  tons  of 
rock  and  568  tons  of  sand;  and  at  Mulls  iiock^  880  tons  of  rock. 

This  makes  a  total  of  13,091.6  tons  of  rock  and  2^9.1  tons  of  sand 
covering  removed  during  the  fiscal  year. 

WRECKS.  t 

During  the  fiscal  year  2  wrecks  were  removed  from  the  river — the 
wreck  of  the  tugboat  Nettie  from  channel  near  Forbes  dock,  and  a 
wreck  of  an  old  canal  boat  from  river  just  west  of  channel  near  north 
end  of  Poplar  Island. 

HIRED   LABOR. 

A  foreman  and  7  men  were  employed  during  the  months  of  July, 
August,  September,  and  October,  replacing  the  stone  and  repairing 
the  paving  in  the  following  dikes:  Cedar  Hill,  Campbell's  Island, 
Bear  Island,  Overslaugh,  Bogart  Island,  Papscanee,  Pleasure  Island, 
and  High  Dike. 

IIYDROGRAPniC   AND   OFFICE  WqRK. 

The  liydro<i:rapliic  party  has  beiiu  occupied,  when  the  weather  per- 
mitted, in  making  surveys  and  examinations,  or  in  staking  out  work 
and  putting  up  ran«;es  for  the  dredges  and  rock  machines.  Surveys 
were  made  of  channel  between  Cedar  Hill,  and  New  Baltimore;  also 
survey  of  Van  Wies  Ixock,  resurvey  at  Mulls,  after  dredging,  survey 
of  West  Channel  below  Catskill,  resurvey  of  channel  between  Barren 
Island  and  Xew  Baltimore,  after  dredging,  and  resurveys  at  Nine  Mile 
Tree,  Mulls,  and  New  Baltimore,  to  determine  condition  of  channel 
after  the  winter,  and  survey  of  rock  at  Mulls  Cross-Over, which  is  still 
in  ])rogress. 

During  the  winter  the  force  was  reduced  to  the  assistant  engineer 
and  one  dniftsman.  Notes  were  worked  u])  and  platted,  and  tracings 
and  specilicatious  for  the  work  of  the  following  season  were  perfect^. 
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GENERAL    REMARKS. 

When  the  season  of  navi*::ation  opened  in  1S93,  us  stated  in  last 
animal  report,  there  were  several  shoal  places  in  the  channel,  occasioued 
by  an  ice  ^or<]je  which  formed  between  Cedar  Hill  and  XortbCoey mans. 
These  slioals  were  all  removed  as  expeditiously  as  jiossiblc. 

During  the  winter  of  1803-'94  an  ice  gorge  formed  at  the  same  local- 
ity, between  Cedar  Hill  and  North  Coeymans,  and  created  »  very  seri- 
ous shoal  at  Nine  Mile  Tree,  and  a  smaller  one  at  Mulls  near  the  Lower 
Beacon.  These  shoals  have  been  almost  entirely  removed,  and  navi- 
gation is  quite  free,  excepting  near  Stone  Light,  where  there  is  a  shoal 
which  is  obstructive  at  low  stages,  but  which  will  be  removed  during 
the  coming  summer. 

Alter  the  removal  of  the  rocky  reef  now  lying  in  the  channel  imme- 
diately south  of  the  stone  dike  at  Mulls,  upon  which  work  is  in  prog- 
ress, it  is  possible  that  ice  jams  which  have  almost  annually  formed  iu 
the  vicinity  may  be  of  less  frequent  occurrence. 

Dredging  has  also  been  in  continuous  progress,  oi)ening  up  the  West 
Channel  at  New  Baltimore,  .and  while  a  late  survey  shows  that  the 
channel  dredged  in  181K^  had  not  tilled  up,  yet  it  is  probable  that  on 
account  of  the  width  of  the  river  at  this  point  the  channel  cau  not 
maintain  itself  unless  a  submerge<l  jetty  bo  built  out  from  the  east 
bank  behind  Willow  Island  Light  to  regulate  the  flow  at  the  low-water 
stage. 

Tlie  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
inclusive  of  outstanding  liabilities,  was  $2'83,902.8C. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1890,  is  8500,000. 

This  improvement  has  l)een  under  the  loc.'il  charge  of  Mr.  GharlesO. 
Weir,  assistant  engineer,  who  has  well  and  faithfully  discharged  the 
duties  assigned  to  him. 

This  w(»rlv  is  in  the  coUcction  district  of  Now  York,  Albany  being  n  port  of  entrj 

AMOUNTS   APrROrKlATKD. 

Act  of— 

JiincSO,  183-1 $7O,O0a00 

.hii.v2,  \m\ ioo,ooaoo 

Marth,*^,  1S37 100,000.00 

July  7.  1838 100,OOaOO 

Aiiixust  30,  i85L> eOyOoaoo 

Total 420,000.00 

A.MOIMS  AITKOPIJIATKI)  TOlI  rUKSKXT  TIUMKCT  AXI>  ITS  COXTIXUATIOX. 

Act  of— 

.Iiiiic  !:<>,  l8lU,  allotinont $39,000.00 

June.  i>3,  isdt; 60,000.00 

March  3,  18(;7., 905,188.00 

.IiiIyL»n.  18<58 85,00a00 

AiM-il  10,  18W> 88,10aQ0 

July  11,  1870 4O,O0a00 

March  3,  1871 40,00a00 

.lunc  10,  1S72 4O,00a00 

March  3,  1S73 40,000.00 

Juno  23.  1871 4O,O0a00 

March  3,  1875 4O,O0a00 

Aujrust  U,  187(> 50,000.00 

Juno  18,  187« 70,000.00 

March  3,  187J» 90^000.00 
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Act  of — Continued. 

June  14, 1880 20,000.00 

March  3,  1881 15,000.00 

August  2,  1882 10,000.00 

Julys,  1884 30,000.00 

Augusts,  1886 26,250.00 

August  11,  1888 75,000.00 

Semeinl)er  19,  1890 150,000.00 

July  13,  1892 187,500.00 

March  3,  1893 500,000.00 

Total 1,966,038.00 

Received  from  other  sources 792. 57 

Total 1,966,830.67 

^oiiount  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities.  $1, 576, 620. 83 

Money  statement 

July  1 ,  1893,  balance  uuexi)ended $674, 202. 60 

June  30,  1894,  amount  expended  during  fiscal  year 210, 176. 25 

July  1, 1894,  balance  unexpended 464, 026. 85 

July  1,  1894,  outstanding  liabilities $73, 816. 61 

Julv  1.  1894,  amount  covered  by  uncompleted  contracts 371,118.05 

444,934.66 

July  I,  1894,  balance  available 19,091.69 


( 


Amount  (estimated)  required  for  completion  of  existing  project 1, 760,406.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

\     30,1896 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  information  contained  in  the  report  made  in  1890  on  the  commercial  statiBtios 
of  the  Hudson  River,  by  Mr.  Charles  G.  Weir,  assistant  engineer,  was  bo  complete 
that  it  is  deemed  best  to  repeat  it  in  the  report  for  this  year. 

The  importance  of  the  Hudson  ns  a  great  waterway  of  commerco  is  apparent 
when  it  is  known  that  aside  from  its  own  local  traffic,  which  in  itself  is  very  large, 
it  absorbs  all  the  traffic  of  the  Krie,  Champlain,  and  Delaware  and  Hudson  canals, 
besides  the  great  coal  trade  of  the  Teunsylvania  Coal  Company  at  Newbnrg  and  the 
Krie  coal  trade  at  Piermont.  The  average  season  of  navigation  of  tho  river  is  240 
days  and  that  of  tho  canals  220  days. 

The  Krie  Canal,  extending  from  Albany  to  Bufialo,  on  Lake  Erie,  a  distance  of  352 
miles,  with  a  diiVerence  of  level  of  577  feet,  and  to  Oswego,  on  Lake  Ontario,  oon- 
uects  the  Great  Northern  Lakes  with  tho  Hudson  Kiver,  and  brings  in  immense  com- 
merce from  the  Northwest  and  Canada.  The  principal  items  of  this  commerce  are 
lumber  and  grain. 

The*  Cham]>lain  Canal,  60  miles  long,  connects  Lake  Champlain  with  the  Hudson 
River.  This  lake,  wh(l-li  is  93  feet  above  tide  of  the  Hudson,  and  whose  waters  flow 
into  the  »St.  Lawn-nce,  is  connected  by  the  Chambly  Canal  with  the  St.  Lawrence 
Kiver  below  Montreal.  Tlic  i)rin(ipal  items  of  tonnage  on  this  canal  are  Inm  her  and 
iron  ore.  The  above  canals,  with  575  miles  of  subsidiaries,  constitote  tho  Now  York 
State  canals.  The  Krie  Canal  enters  the  Hudson  by  threo  tide-water  locks,  one  at 
the  foot  of  Twenty-third  street,  West  Troy;  one  ot  the  foot  of  Eighth  street.  West 
Troy;  and  a  third  at  the  liinibtT  district,  Albany. 

The  Champlain  Canal  enters  the  river  at  Waterford,  3  miles  abovo  tho  State  Dam, 
and  boats  are  locked  thron<;h  the  dam  to  tide  water.  It  is  also  connected  with  the 
Krie  Canal,  and,  tlirongli  its  tide-water  locks,  with  the  Hndson  River. 

Tho  Delaware  and  Hudson  Canal  enters  the  Hudson  through  Kondont  Creek  at 
Rcindout,  N.*Y.,  and  brings  the  anthracite  coal  country  at  Honesdale  and  the 
Delaware  Kiver  into  water  communication  with  the  Hudson.  Tho  principal  items 
of  tonnage  on  this  canal  are  coal,  bluestone,  and  cement.  Aside  from  tne  above 
feeders  to  the  commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large 
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t i (1  o-wn  tor  roal  depot  at  Xewbnrg,  where  also  tho  Erie  Railroad  hai  a  terminal  poiit 
and  transfers  large  quantities  of  freight  by  boat  across  the  river.  The  ErieSifl- 
road  also  has  a  coal  (fepot  at  Piormout,  20  miles  above  New  York,  where  pr^an- 
tioiis  arc  being  made  to  handle  a  very  large  supply. 

The  following  statistics  include  the  tonnage  received  at  all  points  above  Ch>nyteB 
Duyvil  Creek,  and  of  the  lo<*al  shipment  between  points  on  the  river  only  thit 
shi]>|»ed  is  credited  to  the  points  from  which  it  was  shipped,  no  entry  being  niade  to 
the  total  tonnage  of  the  amount  receivetl  at  local  points  from  other  local  points. 
The  total  tonnage  also  includes  all  through  freight  shipped  from  points  up  tin  river 
that  passed  the  mouth  of  Spuyten  Duyvil  Creek  going  south. 

TIio  two  principal  industries  on  the  river  which  oild  materially  to  the  local  ton- 
nage arc  ice  and  brick.  The  capsvcity  of  the  ice  houses  on  and  adjacent  to  therivor 
excreeds  4,000,<XK)  tons,  and  amount  generally  harvested  3,500,000.  The  brick  manv- 
factured  on  the  river  exceed  850,000,000. 

Total  tonnage  of  all  shipping  points  on  the  Hudson  River  daring  1889, 

not  including  tin*  tonnage  coming  through  State  canals tons..       15,088,30d 

Value  of  same $378,196^094 

Total  tonnage  coming  t^  and  leaving  tide  water  through  State  canals, 

188J) tons..        3,592,437 

Value  of  same $108,000^000 

Increa.se of  same  over  t(mnage,  1888 tons..  336^406 

Grand  total,  tonnage  of  the  Huds<m    River,  including  the   tonnage 

through  State  canals 1 tons..       18^582,596 

Value  of  same $485,733^094 

This  does  not  include  the  value  of  vessels  carrying  the  above  trade, 
wliieli  are  e<iually  ex])osed  to  the  dangers  of  navigation. 

NumlxT  of  transportation  companies  for  passengers  or  freight,  not 

in<'luding  steaml>oats  or  pleasure  boats 90 

Total  number  of  ]>assengcrs  carried,  1889 5,000,000 

Total  i>o]»ulation  along  the  river 450^000 


E2. 

IMPJ^)VEMENT  OF  HARBOR  AT  SAUGERTIES,  NEW  YORK. 

T1h*>  harbor  of  Siiiigertics  is  at  the  mouth  of  Eaopas  Creek,  whieh 
('inpties  into  the  Hudson  Uiver  on  the  west  sbore,  about  liK)  miles 
above  the  city  ol*  New  York.  With  the  exceptiou  of  some  slight  workM 
undertaken  by  the  inhabitants,  (giving  no  i)eriuauent  results,  nothug 
had  been  done  toward  the  iinprovemcnt  of  this  harbor  until  it  was 
undertaken  by  the  IL  S.  Government  in  1887.  In  1883  a  survej 
of  tiie  harbor  was  made,  under  the  direction  of  the  engineer  officer  in 
charge,  whieh  indicated  that  there  was  a  shoal  at  the  entrance  1,100 
feet  wide  between  0-foot  eontours,  over  which  the  least  depth  was  S 
fe<'t,  nu^an  low  water.  Two  plans  of  improvement  were  recommended, 
both  providing  for  tlie  e(mstruction  of  parallel  dikes  and  for  dredging 
the  ehannid  ])efw4>4Mi  them  7  feet  deep,  mean  low  water.  (See  Annuw 
i:e|M»rt  of  the  Chief  of  Engineers  for  1884,  Part  I,  p^.  716.) 

The  ^'examination  of  tlie  harbor,  made  in  1887,  after  the  State  had 
done  some  dredging  in  the  eh  an  nel,  resulted  in  the  BubniiBsion  of  a 
third  project,  diil'ering  from  those  previously  submitted  only  in  the 
direct  ion  to  be  given  to  the  dikes.  The  range  of  tides  is  4  feet,  approxi- 
mately. 

The  project  for  1887  was  approved,  and  its  execution  was  began  the 
same  vear.  (See  Annual  Report  of  the  Cliief  of  Engineers  for  1887, 
Part  \\  p.  W2,) 

The  estimated  cost  of  construction  of  north  and  south  dikes,  eaeh 
L',.*3(M)  feet  h>ng,  and  for  excavating  from  the  channel  between  thea 
.*3U,()()0  cubic  yards  of  material,  was  852,000. 
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The  purpose  of  the  dikes  is  to  contract  the  channel,  to  promote  the 
scour  of  the  freshets,  and  to  maintain  the  improved  navigable  depths 
during  the  low  stage  of  summer,  ^yhich  usually  lasts  for  two  months, 
approximately.  -^ 

At  tlie  close  of  the  fiscal  year  ending  June  30, 1892,  both  dikes  had 
been  completed;  the  north  dike  had  then  a  length  of  2,058  feet  and  the 
south  dike  a  length  of  2,363^  feet,  and  the  waterway  between  them  was 
260  feet  wide. 

The  inner' harbor,  west  of  the  shore  ends  of  dikes,  was  2,000  feet 
long,  150  feet  wide,  and  14^  to  20  feet  deep  at  mean  low  water.  From 
the  sti^amboat  wliiirf  of  inner  harbor  to  the  Hudson  River  the  navi- 
gable channel  had  been  deepened  by  dredging,  giving  a  width  of  150 
feet  between  9  foot  carves. 

As  the  direct  result  of  improvements  which  have  been  made  by  the 
Government,  vessels  drawing  12  feet  and  iipward  can  reach  the  fac- 
tories located  on  the  inner  harbor  at  high  tide. 

WORK  DONE  DURING   THE  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $5,000  for 
continuing  the  improvement. 

After  the  dikes  had  been  put  in  repair  there  remained  a  balance  of 
$2,GG0  applicable  towards  the  removal  of  the  rocky  reef  at  Barclays 
Point. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force,  but  work 
by  hired  labor,  using  the  U.  S.  drill  scow  Hudaouj  was  in  progress 
removing  a  portion  of  the  rocky  reef  at  Barclays  Point.  Operations 
were  continued  until  August  31,  when  the  funds  became  exhausted  and 
the  drill  scow  was  laid  up.  At  that  date  the  rock  for  a  distance  of  68 
feet  from  its  northern  margin  had  been  cut  down  to  9  feet  at  mean  low 
water,  aflbrding  a  much -desired  relief  to  the  navigation  of  the  inner 
harbor. 

The  improvement  should  continue  and  50  feet  more  of  the  rocky  point 
be  removed  to  the  same  depth.  The  entrance  channel  is  now  in  good 
condition  and  is  150  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
piers  also  are  in  fair  repair. 

The  amount  expended  during  the  fiscal  j-ear  ending  June  30,  lo94, 
inclusive  of  outstanding  liabilities,  w^as  $2,626.47. 

The  estimate  of  $5,000  recommended  for  the  fiscal  year  ending  June 
30,  1890,  will,  if  approi)riated,  complete  the  project  of  1887,  and  if  the 
improvement  is  to  continue  thereafter  a  new  project  and  estimates  will 
be  recjuired. 

Saiigortips  is  in  tho  collection  district  of  Albany,  N.  Y.,  which  is  tho  nearest 
port  of  entry.     The  nearest  li.i(ht-hon8e  is  at  tho  month  of  Esopus  Creelc. 

AMOUNTS   APPKOrKlATED. 

Act  of— 

July5,  lS8t $5,000.00 

An^nist  5,  188(» 15,000.00 

Anjjrnst  11,  1888 12,000.00 

Sept^-niber  11),  1890 10,000.00 

.Julv  13.  1892 5,000.00 


Total 47,000.00 

Amonnt  expended  to  Jnno  30,  1894,  iuclnsive  of  outstanding  liabilities..     46,S09.25 
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Money  statement, 

July  1,  1S93,  balance  imexpeiulud $2,817.33 

June  80,  1894,  amount  (.'Xi>ende<l  clnrinj;^  tiscal  year 2,626.47 

.Inly  \.  1894,  l)alanf<' unox])endod 190.73 
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I 


harbor  act3  of  1806  and  18G7  and  of  sundry  chil  act  of  March  3, 1893. 


COMMKRCIAL   STATISTICS. 


the.  former  carrying  17,000  paKsenp^erH  annually,  and  in  all  ajic^ogntinff  189,000  tou 
of  freight,  valued  at  $5,484,000,  tho  principal  product  boiug  general  morohandiMy 
bluestone,  coal,  au<l  lumber. 
Tho  population  of  Saugerties  is  5,000. 


E3. 

niPKOVEMENT  OF  HAKBOR  AT  RONDOUT,  NEW  YORK. 

The  harbor  of  Roiulout  is  at  the  mouth  of  Koiidout  Creek,  which 
emi)ties  into  the  Iludsoii  Kiver  on  its  west  side,  about  90  miles  above 
the  city  of  New  York. 

From  the  entrance  to  the  first  lock  of  the  Delaware  and  Hudson 
Canal,  a  distance  of  li  miles,  tho  creek  is  a  tidal  stream,  the  raiif^e  of 
tides  being  4  feet,  approximately. 

Prior  to  1871  improvements  had  been  made  by  private  persons  and 
corporations,  but  no  i)ermanent  benefit  had  been  derived  from  them. 
In  18()9  a  sur\'ey  of  the  harbor  was  umdo  by  the  Government  with  a 
view  to  its  permanent  improvement,  and  it  was  then  found  that  the 
available  depth  of  water  in  the  channel  was  about  7  feet. 

The  i)roject  of  im])rovement  base<l  upon  this  Hurvey  provided  for  the 
formation  and  nmintenance  of  a  channel  100  feet  wide  and  14  feetdeep 
at  the  mouth  of  the  creek,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  i)arallel  channel  dikes  were  to  be  built  outward,  toward 
and  into  tlie  Hudson  Kiver,  their  outer  ends  curving  gently  down- 
stream, wliih>  a  branch  dike  running  upstream  along  the  Hudson  finom 
tho  outer  end  of  the  north  dike  was  t4)  protect  that  dike  ttom  destrao- 
tion  by  running  ice.    The  estimated  cost  of  the  work  was  as  follows: 

Buildin;;  the  north  dike,  718  yards  long $41,000 

Huildin;;  the  braneh  dike,  ()4()  yards  long 34,400 

Building  the  south  dike,  1,277  yardn  long 60^000 

Dredging  ehaunel  8,00i)  feet  long,  100  feet  Avide,  and  14  feet  deep  at  low 

water,  ■18,«KK)  cubic  yards,  at  30  cents 14^400 

Contingencies 22^600 

Total 172,500 

The  final  length  of  the  north  and  south  dikes  was,  however,  to  be 
determined  after  observing  the  effects  which  they  might  produce  in  the 
removal  of  the  bar  as  th(\v  were  gradually  extended  outward.  The 
work  was  begun  in  1872  and  was  completed  iu  1880.    It  was  found  1^ 
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experience  that  the  dikes  might  be  made  shorter  than  originally  deemed 
necessary  and  the  total  cost  of  the  work  reduced  to  $90,000,  less  than 
two-thirds  of  the  original  estimate. 

On  the  completion  of  the  work  in  1880  the  north  dike  was  2,200  feet, 
approximately,  with  a  branch  dike  running  up  the  Hudson  1,000  feet, 
approximately,  and  the  south  dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  light-house  330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of  the 
works  of  improvement,  there  was  a  channel  over  the  bar,  firom  the 
creek  to  the  Hudson  Eiver,  50  feet  wide,  giving  13^  feet  mean  low 
water:  100  feet  wide,  giving  12  feet  mean  low  water;  and  200  feet  wide, 
giving  10  feet  mean  low  water.  At  the  outer  end  of  the  dikes  the  dis- 
tance between  the  12-foot  curves  was  over  300  feet. 

Tlie  north  and  branch  dikes  were  originally  built  to  the  height  of 
mean  high  water,  while  the  south  dike,  for  500  feet  west  of  the  light- 
house, was  built  only  to  the  level  of  the  half  tide.  The  low  part  of  the 
south  dike  was  subsequently  raised  by  crib  work  to  mean  high  water; 
but  even  with  this  increased  height  the  dikes  are  submerged  during 
storm  tides  and  freshets,  and  are  required  to  be  marked  by  fender  piles 
to  enable  vessels  to  enter  the  harbor  at  such  times  without  danger  of 
being  wrecked  upon  the  concealed  dikes. 

The  appropriations  for  this  harbor  made  since  the  completion  of  the 
works  in  1880  have  been  applied  exclusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but 
the  dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to 
the  natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the 
piles  by  scour. 

The  survey  of  the  harbor  in  September,  1889,  indicated  a  continued 
improvement  of  the  channel  between  the  dikes,  not  in  the  enlargement 
of  the  width  of  the  14-foot  channel,  but  in  that  of  the  9-foot  channel, 
which  then  had  a  width  of  250  feet. 

On  the  south  side  of  the  entrance  there  has  been  a  slight  shoaling, 
due  probably  to  the  removal  in  1884  of  150  feet  from  the  outer  end  of 
the  south  pier  to  meet  the  wishes  of  the  boatmen,  who  alleged  that 
their  tows  required  a  wider  entrance  between  the  piers  on  that  side 
when  coming  in  with  vessels  on  flood  tide.  The  change  in  length  of. the 
south  dike  doubtless  facilitates  entrance  at  flood  tide,  but  the  shoaling 
of  the  bar  on  that  side,  which  is  shown  by  the  survey  of  1889,  makes  it 
probable  that  the  south  dike  should  be  increased  rather  than  decreased 
in  length. 

The  river  and  harbor  act  of  September  19,  1890,  appropriated  $5,000 
for  repairing  existing  works,  which  was  expended  in  repairs  to  north 
and  branch  dikes.    This  work  was  completed  October  28, 1891. 

The  river  and  harbor  act  of  July  13, 1892,  made  an  appropriation  of 
$5,000  for  repairs  to  existing  works,  which  was  expended  in  repairs  to 
the  north  branch  dike  and  the  rebuilding  of  350  feet  of  the  south  dike. 

The  channel  maintains  itself  in  good  navigable  condition,  sufficient 
for  the  wants  of  commerce.  While  the  dikes  are  in  good  condition  of 
repair  they  are  much  exposed  to  damage  by  ice  in  the  river  and  by 
boats  that  frequently  run  into  and  break  down  the*  timber  work  at  the 
intersection  of  the  north  and  branch  dikes. 

WORK   DON'K   DUKINO   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $5,000  for 
repairs  to  existing  works. 
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At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  William 
Parrott,  dated  October  31, 1892,  and  work  was  in  progress  r^pairinc 
the  north  and  south  dikes.  The  repairs  consisted  in  strengthening  and 
rebuihling  875  linear  feet  of  the  sonth  dike,  and  refilling  that  dike 
with  stone  where  settlement  had  taken  placie.  Also  in  putting  new 
waling  timbers  on  105  feet  of  the  north  branch  dike,  and  pntthig  new 
tie-rods  and  screw  bolts  in  where  necessary. 

The  contract  was  completed  in  July.  The  material  famished  and  pnt 
ill  place  under  the  contract  during  the  year  was — 

2,120  linear  feet  piling. 
7,884  feet^  B.  M.,  square  timber. 
6,777  pounds  tie-rous. 
2,139  pounds  screw  bolts  and  spikes 
691  cubic  yards  stone. 

Under  agreement  with  the  contractor^  anthoiiEed  by  the  Chief  of 
Engineers  July  17, 1893,  the  wreck  of  the  old  canal  boat  EsteUoj  whick 
had  been  wrecked  in  midchannel  of  Bondoat  Greek^  opposite  the  docks 
of  the  Delaware  and  Hudson  Eailroad  Company,  was  remoYed,  at  ft 
cost  of  $25. 

The  lengths  of  the  dikes  as  now  built  are — 


North  dike %m 

North  branch  dike LOOO 

South  dike,  including  spur  to  the  light-house %4t$ 

These  dikes  are  now  all  in  excellent  condition  and  need  no  immediafta 
repairs.  The  channel  between  them,  however,  is  only  in  a  ftjr  oondt 
tion. 

A(*cordiiig  to  a  survey  made  in  1892,  there  was  at  that  lime  a  good 
channel  lOO'feet  Avide  and  12  feet  deep  at  mean  low  water,  excej^UK 
opposite  Boyces  dock,  where  a  slight  shoal  had  formed,  andl  at  tho 
entrance  to  the  harbor  on  the  south  side  there  was  then  a  consideralilB 
shoal.  This  latter  has  increased  very  much  since  then^  and  has  lo 
narrowed  up  the  channel  at  the  entrance  as  to  make  it  very  difflcatt 
for  vessels  to  enter  the  harbor  when  the  tide  is  mnning  flood,  nib 
shoaling  is  due  to  the  removal  in  1884  of  150  feet,  and  again  in  18M«( 
50  feet  additional,  of  the  outer  end  of  the  sonth  dike,  to  meet  the  widM 
of  the  boatmen,  who  alleged  that  their  tows  required  a  wider  enlnuM 
between  the  piers  on  that  side  when  coming  in  with  vessels  on  the  flflol 
tide.  When  the  tide  is  running  flood  the  water  is  backed  up  in  iho 
largo  area  south  of  the  south  dike,  which  on  the  ebb  creates  an  eddj 
at  the  eastern  end  of  the  south  jetty,  resulting  in  the  deposit  of  mste- 
rial  at  the  entrance. 

As  originally  constructed,  the  south  dike  was  parallel  to  and  SH 
feet  from  the  north  dike  up  to  a  point  350  feet  firouL  the  extrOBO 
eastern  end ^  beyond  this  point  it  curved  to  the  sonthwazdinsodift 
way  that  at  the  extreme  end  it  was  525  feet  from  the  north  dike.  Bf 
the  removal  of  200  feet  of  the  south  dike  the  north  jetty  has  an  ow- 
lai)of  400  feet,  and  the  tendency  for  material  tobed^^itedintko 
eddy  has  been  increased.  It  is  desirable  that  the  sonth  dike  shoaU 
be  rebuilt  to  its  original  projected  length,  and  if  this  should  net  pie- 
vent  the  creation  of  the  eddy  at  the  entrance  during  the  continnaneeoC 
th(>  ebb,  a  further  extension  eastward  of  the  south  pier  to  a  point  imno- 
diately  opposite  the  easterly  end  of  the  north  jetty  may  be  neceswsiy. 

in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  ]L889^  Part  I,  p^ 
705,  it  was  stated  that  complaint  had  been  made  that  naxiow  9km 
existed  on  the  inside  If  miles  from  the  light-house,  c        owMlrihielljrf 
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rock  or  large  bowlders,  over  wliich  there  was  a  depth  of  trom  5^  to  6 
feet,  aud  that  it  should  be  removed  to  a  depth  of  10  feet.  This  was 
again  referred  to  in  the  Annual  Bei)ort  for  1890,  p.  703,  and  its  remoral 
recommended.  In  the  Annual  Eeport  for  1891,  p.  884,  it  was  stated  on 
the  assurance  of  the  State  officials  that  this  rock  and  shoal  had  been 
removed  by  the  State  of  New  York  during  the  fall  of  1890.  Eecent 
investigation  and  examination  by  this  office  show  that  this  rock  and 
shoal  have  been  removed  only  in  part.  The  rock  lies  in  mid-channel, 
near  South  Eondout  Ferry,  and  has  a  least  depth  of  7.4  feet  over  it, 
and  the  shoal  extends  from  the  ferry  1,500  fe«t  eastward,  with  an 
average  depth  of  only  8  feet.  As  the  channel  is  only  about  70  feet 
wide,  both  rock  and  shoal  are  very  serious  obstructions,  and  their 
removal  to  a  depth  of  12  feet  at  mean  low  water  is  recommended. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1894, 
inclusive  of  outstanding  liabilities,  was  93,256.89. 

An  appropriation  of  $15,000  is  recommended  to  maintain  the  dikes, 
reconstruct  200  feet  of  the  south  dike,  remove  by  dredging  the  shoals 
near  Boyee's  Dock  aud  at  entrance  to  harbor,  remove  rock  ttcoEL  chim- 
nel  near  South  Eondout  Ferry,  and  deepen  the  channel  to  12  feet  at 
mean  low  water,  for  a  width  of  70  feet,  over  a  distance  of  1,500  feet, 
along  the  channel  from  South  Eondout  Ferry  eastward  toward  the  bar 
at  the  entrance.  This  amount  will,  if  appropriated,  complete  the  proj- 
ect of  1872,  and  if  the  improvement  is  to  continue  thereafter  a  new 
project  and  estimates  will  be  required. 

Rondout  is  in  the  collection  district  of  New  York.    The  ne«reBt  works  of  defense 
are  those  in  New  York  0arbor. 

Amaunfa  appropriated. 


Act  or  allotment. 


Act  June  12, 1872 

Act  March  3,  1873 

Allotments  June  8, 1875: 

From  repairs  of  harbcri*  on  Atlantic  coast 

From  contingencies  of  rivers  and  harbors,  oto 

Act  August  14, 187G 

Act  Jane  15, 187 8 

Act  August  2. 1882 

ActJuly3,1884 

Act  August  5, 1886 

Act  Au^'ust  1 1, 1888 

Act  September  19, 1890 

Act  July  I'X  1892 


Application. 


Amount. 


Diking 
do 


Repairs 

do 

Diking  and  repairs 

Diking  and  dredging  . 
Kopaln  and  drec^;ing. 

do 

Repairs 

do 

do 

do 


Total. 


$10,000.00 
20,000.00 

702.18 

237.82 

a0»0Q0.00 

30,000.00 

2,000.00 

itOoaoo 

8.500.00 

6,ooaoo 

6,000.00 
6,000.00 


111,500.00 


Amount  expended  to  June  30,  1894,  inclnsivo  of  ontstanding  liabilities.  $111,500.00 

Money  statement. 

July  1. 1893,  balance  unexpended $3,256.^ 

June  *¥)f  1894,  amount  expended  during  fiscal  year 3,256.89 

(Amount  (estimated)  required  for  completion  of  existim^  project 15,000.00 
Amouuttliatcan  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1886    15, 000.00 
Submitted  in  complianro  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  commercial  statistics  of  this  harbor  have  not  clianged  materially  since  report 
for  181K),  at  which  time  there  was  a  total  tonnage  of  2,467,490  tons,  valued  at 
$41,268,850.     General  merchandise,  coal,  cement,  lime,  blnestone,  and  ioe  are  the 
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priiicipnl  products  liniullcd,  and  nrc  carried  in  about  700  vessels,  which  also  cany 
75,000  poHseugers  annually. 

Of  the  above  tonnage  onc-hnlf  posses  through  the  Delaware  and  Hndson  Canal, 
which  connects  the  Hudson  River  at  Rondont  with  the  Delaware  River  at  Port  Jer- 
vis,  N.  Y.f  and  with  Honcsdalc,  Pa.,  the  heart  of  the  Pennsylvania  coal  region. 

The  population  of  Rondout  is  25,000. 


£  4. 
IMPROVEMENT  OF  WAPPIXGER  CREEK, NEW  YORK. 

Wappiiicfor  Greek  is  a  small  stream  which  rises  in  the  nortliern  part 
of  Dutchess  County,  K.  Y.,  near  the  boundary  with  Columbia  County, 
and  after  flowing  for  about  40  miles  through  a  rich,  fertile  valley, 
empties  into  the  Hudson  Eiver  on  the  east  bank  one-half  mile  below 
the  village  of  Xew  Hamburg,  X.  Y. 

The  appropriation  of  $13,000  contained  in  the  river  and  harbor  act 
of  September  19, 1890,  is  the  first  ever  made  by  the  Government  for 
the  improvement  of  tlie  stream,  and  is  based  upon  the  estimate  con* 
taiiied  in  the  report,  November  11, 1889,  upon  the  survey  of  Wappin^rer 
Creek  from  Wapping(»r  Falls  to  its  mouth,  made  to  comply  with  the 
river  and  harbor  act  of  August  11,  1888. 

At  the  time  of  the  survey  the  creek  was  navigable  for  vessels  and 
small  l>arges  drawing  not  over  0  feet,  in  a  channel  varying  in  width 
from  25  feet  to  75  feet  to  Wappinger  Falls,  2  miles  approximately  above 
its  mouth,  wliere  a  seiies  of  falls,  with  an  aggregate  height  of  86Jfeet 
al)ov(*  mean  low  water,  furnish  a  valuable  water  i>ower  for  three  indos- 
tries,  tlie  i)rincii)al  of  which  is  the  print  works  of  the  Dutchess  Company. 

The  project  of  improvement  contemplated  a  channel  80  feet  wide  and 
8  feet  deep  from  the  mouth  to  the  head  of  navigation  at  the  falls,  and 
the  (|uantity  of  material  required  to  be  excavated  was  estimated  at 
45,000  cubic  yards. 

At  the  close  of  the  fiscal  year  ending  Juno  30, 1892,  not  only  was 
the  project  completed,  but  additional  navigable  facilities  had  been  given 
at  the  head  of  navigation  by  opening  a  channel  40  feet  wide  and  8  feet 
deej)  from  deep  water  of  the  main  branch  of  the  creek  to  the  Wappin- 
ger town  (lock. 

The  channel  in  its  ])resent  condition  meets,  it  is  believed,  all  the 
wants  of  commerce. 

The  balance  of  $1G2.85,  remaining  at  the  end  of  last  fiscal  yeabr,  was 
expended  during  the  fiscal  year  ending  June  30, 1894,  for  office  expenseflb 

As  the  ai)proved  project  has  been  completed  no  further  appropria- 
tion is  recommended  for  this  improvement. 

Wn])])in;2;<'r  ('r<M^k  is  iutho  rolloction  (liHtrict  of  New  York.  The  uearest  works  of 
dcfiriisc  an>  Hituatod  upon  Governors  Island,  New  York  Harbor,  and  the  neueit 

li^lit-hoiisc  is  Daiisknunncr  Point  Li«;ht-IIon8<?. 

Amount  a])])ropriated  Septomber  19,  1890 913^000 

Amount  expended  to  Juno  30,  1894 13^000 

Money  Hiatcment, 

July  1,  ns9;{.  halanco  unexpended $188.85 

Juiie  :M),  1S91.  amount  expende<l  during  fiscal  year 188.85 
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COMMERCIAL    STATISTICS. 

The  principal  manufactares  at  the  Falls  are  cotton  goods,  overalls,  clothinff, 
combs,  and  iron.  They  are  mostly  transported  by  small  boats  to  the  mouth  of  the 
creek  inside  of  the  railroad  bridge,  where  they  are  transferred  to  the  New  York 
Central  and  Hudson  River  Railroad. 

The  tonnage  of  the  creek  during  the  year  1888  was  70,000  tons.  The  value  of  the 
tonnage  was  then  estimated  at  $6,500,000.  The  Dutchess  Company  shipjted  15,500 
tons  at  an  estimated  valuation  of  $5,600,000.  The  trafSo  is  principally  oarried  by 
sloops,  schooners,  scows,  canal  boats,  and  barges. 


E  5. 

IMPROVEMENT  OF  HARLEM  RIVER.  NEW  YORK. 

The  project  for  making  a  navigable  water  connection  between  the 
East  Eiver  and  the  Hudson  Eiver,  by  tbe  way  of  the  Harlem  Kiver  and 
Spny ten  Duy  vil  Greek,  was  formulated  upon  the  facts  determined  by 
tbe  survey  made  along  this  route  in  1874,  in  compUance  with  the  river 
and  harbor  act  of  June  23, 1874,  the  report  upon  which  may  be  found 
on  page  224,  Annual  Eeportof  the  Chief  of  Engineers  for  1875,  Part  IL 

This  report  contains  an  interesting  historical  review  of  the  naviga- 
tion of  the  Harlem  Eiver  from  the  Kevolution  to  the  present  time. 

A  full  history  of  this  improvement,  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it,  and  copies 
of  the  laws  passed  by  the  legislature  of  the  Stateof  New  York  relative 
thereto,  is  given  in  the  annual  report  of  the  local  engineer  in  charge  to 
the  Chief  of  Engineers  for  1887.  (See  Annual  Eeport  of  the  Chief  of 
Engineers  for  1887,  Part  J,  pp.  CC5  to  089.) 

The  streams  embraced  in  the  improvement  are  the  Harlem  Eiver  and 
Spuyten  Duyvil  Creek,  the  former  emptying  into  the  East  Eiver  near 
Hell  Gate  and  the  latter  into  the  Hudson  Eiver  about  13  miles  north 
of  the  Battery,  and  the  two  together  separating  Manhattan  Island 
from  the  mainland. 

There  has  always  been  an  exchange  of  waiters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean 
low  water  and  an  extremely  narrow  channel  at  that  point  have  hereto- 
fore i)revented  the  exchange  being  a  free  one. 

High  bridge  was  originally  the  head  of  navigation  in  the  Harlem 
Eiver,  but  there  was  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  dock,  G  miles  from  the  mouth  of  the  river,  and 
a  crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  farther; 
there  was  no  navigation  of  this  latter  section,  except  by  rowboats  or 
by  small  boats  used  ibr  transporting  building  material  to  the  "annexed 
district."  Kingsbridge,  IJ  miles  from  the  Hudson  Eiver,  was  the  head 
of  navigation  in  Spuyten  Duyvil  Creek,  but  only  at  high  water  for  ves- 
sels drawing  8  feet. 

The  range  of  the  ti<les  in  Harlem  Eiver  varied  from  6.5  feet  at  Third 
avenue  bridge  to  0  feet  at  the  mouth  of  Dyckman  Creek,  and  in  the 
Spuyten  Duyvil  (?reek  was  3.8  feet. 

As  the  difference  in  the  height  and  times  of  tides  between  the  East 
and  Hudson  rivers,  after  connection  has  been  made  between  the  Har- 
lem and  the  Hudson  rivers,  will  produce  the  currents  upon  which  I'eli- 
ance  is  placed  to  keep  the  channel  open,  it  was  desirable  that  the  cross 
section  of  the  channel  be  kept  as  uniform  as  possible,  in  order  to  avoid 
the  unnecessary  resistances  to  the  flow  of  the  water  which  will  be 
caused  by  any  contraction  of  the  waterway. 
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With  this  view  tlio  contraction  of  tlie  proposed  cut  through  Dyek- 
man  Meadow  will  bo  more  than  counterbalanced  by  the  natimd  chan- 
nel through  Spuyt^n  Duyvil  by  the  way  of  Kiugsbridge.  which  is  left 
open,  and  the  contraction  caused  by  the  piers  and  embankments  of  tiie 
High  bridge,  which  carries  the  Croton  Aqueduct  across  the  Harlem 
Kivcr,  will  be  compensated  for  by  deepening  the  channels  between  the 
piers  and  abutments  of  that  bridge. 

Observations  of  the  tides  aiiccting  these  waters  show  that  there  is 
not  a  free  exchange  of  tides  between  Harlem  River  and  Spuyten  Duy- 
vil Creek,  but  that  there  is  practically  a  divide  somewhere  near  Ford- 
ham  bridge  between  the  tides  flowing  from  the  East  River  into  the 
Harlem  lliver  and  from  the  Hudson  River  into  Spuyten  Duyvil  Greek. 
Comparing  the  tides  of  the  Harlem  River  at  Fordham  bridge  with 
those  of  tlie  Hudson  River  at  the  mouth  of  the  Spuyten  Duyvil  Creek, 
it  is  found — 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(0.961  foot)  lower  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  Ls2.12  feet 
less  than  it  is  in  the  Harlem. 

(;$)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  is 
thirty-six  minutes  shorter  and  the  mean  duration  of  the  fall  twenty-six 
minutes  longer  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  the  Spuyten  Duyvfl 
Creek  is  0.2G5  of  a  foot  lower  than  at  Fordham  bridge. 

(5)  High  water  occurs  one  hour  and  thirty-four  minutes  earlier  in 
the  Hudson  than  in  the  Harlem, 

From  these  facts  it  follows  that  while  on  the  opening  of  the  new 
channel  through  Dyckman  Meadowthere  will  be  a  free  flow  east  or  west, 
dependent  upon  the  stage  of  the  tides,  the  preponderance  will  be  west- 
ward, and  that  the  mouth  of  the  improved  channel  wiU  then  be  at  the 
junction  with  the  Hudson  River. 

The  i>roject  for  the  improvement  was  adopted  in  1879.  The  proposed 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  his 
annual  report  for  1882,  are  as  follows: 

(1)  Below  the  Harlem  or  Third  avenue  bridge  the  outer  pier  and 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  avenue  bridge  to  the  entrance  of  Dyckman 
(.'reek  into  tlic  Harlem  River  the  exterior  pier  and  bulkhead  lines  are 
laid  down  dOO  feet  apart. 

(;$)  The  line  following  Dyckman  Creek  through  Dyckman  Meadow 
will  ]>ass  for  a  part  of  the  way  through  solid  rock,  and  it  is  here  that 
tlie  princtipal  cost  of  the  undertaking  must  be  encountered.  This  part 
is  to  1)0  made  350  feet  wide.  It  would  have  been  preferable  to  have 
established  it  at  400  feet,  but  the  additional  amount  of  rock  excavatkm 
was  the  obstacle. 

(1)  The  remainder  of  the  line  to  the  Hudson  Biver  will  follow,  as 
nearly  as  possible,  the  course  of  the  Spuyten  Duyvil,  and  the  width 
will  be  400  feet. 

(5)  The  (*lianncl  depth  in  the  Harlem  River  and  Spayten  DnyTiI 
Creek  will  be  15  feet  at  mean  low  water,  and  in  the  channel  along  Dyck- 
man Creek  18  feet  mean  low  water. 

The  cost  of  opening  a  navigable  waterway  from  the  Hudson  Biver 
through  Dyekman  Creek  to  the  Harlem  River  at  East  Two  hundred  and 
eighteenth  street,  H^ew  York  City,  was  estimated  in  1875  at  $2AOO,000, 
and  for  dredging  the  Ilarleni  River  thence  to  Third  avenue  at  9GOO,000 
additional,  making  the  estimated  aggregate  cost  of  the  impcovwiCBt 
$2,700,000. 
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Tlio  project  was  revised  in  1886,  by  uariowiug  the  chaunel  immedi- 
ately north  of  High  bridge  to  375  feet  where  it  skirts  the  Ogden  estate, 
on  the  east  bank.  This  change  of  width  was  approved  by  the  Secretary 
of  War  October  7, 1886.  (See  Annual  Beport  of  the  Chief  of  Engineers 
for  1887,  Part  I,  p.  671.) 

The  legal  difficulties  for  acquiring  the  right  of  way  along  the  line  of 
the  proposed  improvements  from  the  Harlem  River  to  the  Hudson 
Kiver,  through  Dyckman  Meadow,  were  removed  in  May,  1887,  and 
immediately  thereui>on  the  appropriations  of  1878  and  1879,  aggregating 
8400,000,  became  available,  and  the  project  for  their  expen^ture  was 
begun  and  continued  under  appropriations  of  1888  and  1890. 

The  work  contemplated  under  the  existing  appropriations  provides 
for  the  excavation  of  all  the  material  contained  between  the  damsf 
dredging  a  channel  from  the  east  dam  through  the  Harlem  Biver  to 
Fordliam  dock,  and  from  the  west  dam  to  Spuyten  Duy vil  Creek,  and 
for  the  removal  of  the  dams.  It  is  expected  that  when  this  work  is 
executed  there  will  be  a  narrow  channel  between  the  Hudscm  and  the 
East  rivers  navigable  at  mean  low  water  by  vessels  drawing  8  feet. 

By  act  of  Congress  approved  March  3, 1881^  a  survqr  ^was  made  of 
the  Harlem  or  Bronx  Kills,  north  of  Bandall  Island,  and  a  report  was 
submitted  upon  the  practicability  of  opening  a  channel  300  feet  wide 
and  15  feet  deep,  mean  low  water,  between  the  East  Biver  and  the 
Harlem  Biver  by  this  route,  at  an  estimated  cost  of  $2,000^000.  The 
re]>ort  will  be  found  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1882,  part  1 ,  p.  656.  The  project  was  never  approved  by  Congress,  and 
no  appropriation  has  ever  been  made  for  its  execution. 

Harbor  lines  for  the  preservation  and  protection  of  the  navigable 
waters  of  tlie  Harlem  Biver  and  Spuyten  Duyvil  Creek  were^eatal^bed 
by  the  Secrretary  of  War  October  18, 1890,  under  authority  of  the  river 
and  harbor  act  of  August  11, 1888. 

The  department  of  public  parks,  New  York  City,  mode  application 
to  the  Secretary  of  War  July  11, 1893,  for  a  modification  of  ttie  hurbor 
line  of  the  west  bank  of  the  Harlem  Kiver  from  near  High  bridge  to 
and  beyond  the  Washington  bridge,  to  enable  ah  adequate  highway  te 
be  built  along  the  Harlem  Biver,  connecting  One  hundred  and  Ifby-fifth 
street  with  the  northern  end  of  Manhattan  Island. 

The  matter  was  submitted  to  the  Harbor  Line  Board  for  New  York 
Harbor  and  adjacent  waters,  and  on  its  recommendation  the  Secretary 
of  War  authorized,  October  2, 1803,  a  modification  of  the  habor  line  as 
follows: 

Bo^innin^  at  a  pciut  ^'A*'  on  the  harbor  line  on  the  west  bank  of  the  Harlem  River 
established  by  tho  Secretary  of  War  October  18, 1890,  741  feet  Boath  of  theeentar 
lino  of  the  western  abutment  of  Washington  bridge,  tho  recommende<l  line  runs 
thence  northerly  in  a  straight  course  a  distance  of  1,630  feet  to  a  point  "B'*  in  the 
said  liarbor  lino  881)  feet  north  of  the  center  line  of  said  western  abutment.  The 
coordinates  of  the  point  '^\''  are  north  6,180.03  and  east  741.48,  and  those  of  point 
'-  B''  are  north  7,8<)().61  and  east  708.37,  the  origin  of  coordinates  being  the  soailioasi 
corner  of  Tenth  avenue,  at  its  intersection  with  One  hundred  and  fifty-fifth  street, 
New  Vork  City.  The  modified  line  so  drawn  will  pabs  to  the  eastward  of  the  eastern 
face  of  the  western  abutment  of  Washington  bridge  a  distance  of  62  feet,  approzi- 
mately,  and  eastward  of  the  established  harbor  line  at  that  jwint  a  distance  of  21 
feet. 

The  inodificatiou  of  the  barber  line  was  acoompanied  with  the  per- 
mission to  tbe  department  of  public  parks  to  build  an  iron  footiray  12 
i'eet  in  width,  carried  around  the  river  side  of  the  outer  pier  of  the 
bridge  known  as  "  High  bridge"  across  the  Harlem  Biver  at  New  York 
City,  X.  Y.,  said  pier  being  situated  upon  the  western  pierhead  and 
bulkhead  line  along  said  river. 
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BRIDGES   AC^ROSS   THE  HARLEM  RIVER. 

Tho  following  table  shows  tbe  location  and  characteristics  of  the 
several  existing  bridges  across  the  Harlem  River: 


Xamr  niiil  locution  of  l>ri(l;[;o 


Width  ill 
j   clvar  ill 


I 


each 
draw. 


Heijrht  of 

bottom   I 

rliordn 

abovo    '■ 

mean 

high 

water. 


IComarkii. 


ScroTiil  a  von  no 

Thinl  avenne ' 

Tliinl  uvfuiu!  (temporary)  .. . 
Fourth  nvfiiiie:  j 

Kant  Hpan j 

West  Hpan ' 

Fonrth  avenuo  (teni|»orary).. 

Madison  aveiino '. . . . 

Maoomh  Dam.  Ono  hnudred 

and  fifty-sixth  street  (tem- 

purary). 
Xt  w  York  and  Xorthorn 

liailroad  iirid^e  at  Eighth 

avennu. 
Iligli  hridse  (ohla(iucdn(t)  .. 


Fert. 
103.7 
82 
61 

G3 
08 
60 
1,TJ 
76 


12S 


Feet. 
28.5 
13.8 
4 


7.2 

1 
28 
16.7 


28 


\Vaahin«:ton  bridge,  at   ()n«» 

hundred    and 

street. 
Fanners  bridge 


eighty-first 


Single 
span. 

3.1 


Kings  bridge 

KiMjl  bridge  at  JJroadvray 

Hudson    Ilivtr     Kail  road 

bridg«'.  at  in«»nlli  of  Spuy- 

ten  Diivvil  Creek. 


50 


4.8 

3 

Ci.O 


'  Double  draw,  railroad  bridge,  iron. 

Donble  draw,  ro^id  bridge,  itod. 
,  Double  draw,  woodeu  troatlv,  iron  drawspan. 

V  Doable  draw,  rallrfMid   bridge.  Iron ;  cast   B]>an 
\     eloscd  by  row  of  ]dllne. 
Siugle  draw.  woo<len  tn^ntle.  iron  diawsiiau. 
Double  draw,  roa«l  bridge,  iron. 
Doable  draw,  road  bridge,  wood ;  will  bo  rcmoyed 
on  completion  of  new  iron  bridge  at  One  bun* 
dred  and  fifty-fifth  «treet. 
I>onble  draw,  railroad  bridge,  iron. 


No  draw:  ntone  .nrch;  width  lictween  p{en,77.7 

feet ;  clear  waterway,  55  feet;  crown  of  arch  IM 

feet  alHive  mean  higli  water. 
No  draw;  iron  arch;  i»i»an. 500  feet;  dear  water* 

way,  420  feet ;  crown  of  arch.  136. 7  feet  above 

mean  high  water. 
No  draw:  two  apauH,  22  nud  23  feet  wide;  llgU 

timlK'r  stnirtare. 
No  draw ;  two  Rpamt,  18  and  25  feet  wide. 
No  draw :  two  Hpnus,  50^  and  58)  feet  wide. 
Single  draw,  wooden  tn.>sth%  iron  drawnpau. 


The  following  resolution,  governing  the  closing  of  tho  bridges  across 
the  Ilarleni  ivivcT  at  Madison  and  Third  avenues  when  the  land  trans- 
portation over  the  bridges  between  the  two  shores  is  greatest,  was 
ado])ted  bv  the  department  of  i)ublic  parks.  New  York  City,  Novem- 
ber 30,  181)'2: 

Urimlvcl,  That  from  and  after  the  20tb  dn}' of  Doocmbor,  1892,  tho  draws  of  the 
hri(1<;(>s  acToss  tho  Harh*ni  Kivcr  at  Madi-son  and  Third  avenues  shall  not  be  opened 
or  operatetl  between  the  hours  of  (>  and  10  o'clock  in  tbc  forenoon,  and  between  4 
and  7  o'clo(rk  in  tlio  afternoon,  except  when  otherwise  ordered.  This  reffulation 
shall  not  a])}dy  to  the  boats  of  the  lire  department,  nor  to  the  regular  transporta- 
tion boats  of  the  New  York  and  Northern  Railway  Company. 

inJlDCES    Al  KKCTEl)    HV    STATK    ACTS,   OR     IJY    NOTICKS    SERVED  BY 

TIIK   SECRETARY    OV   WAR. 


1.  JUuhjes  at  Third  aiifl  Fourth  avenues^  Xeic  York  Ciig. — The  city 
of  Xew  Vork,  owning  or  controlling  the  bridge  at  Third  avenue,  and 
the  Xew  V^ork  (Central  and  Hudson  Kiver  Eailroad  Company,  owning 
or  controlling  the  bridges  at  Fourth  avenue,  were  notified  by  the  Sec- 
retary of  War,  July  2,  ISOO,  to  modify  these  bridges  in  accordance  witii 
the  recomniendations  of  the  Board  of  Engineers  convened  May  7, 
ISOO,  to  consider,  as  stated  in  tlie  Annual  Koport  for  1890,  the  matter 
of  bridges  across  the  Harlem  River  at  Third  and  Fonrth  avenues,  New 
York  City.  These  notices  rciiuired  that  the  modifications  callM  for 
should  be  completed  by  »Tanuary  1,  1802. 

The  legislatun^  of  the  State  of  Xew  York,  by  act  approved  April  5, 
1802,  authorized  and  required  an  increased  elevation  of  tiie  Fourth 
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avcnuo  bridge,  and  provided  for  all  changes  in  any  avenues,  streets, 
and  railroads  tbat  may  be  necessary  by  reason  of  such  increased  eleva- 
tion. A  commission  to  carry  out  the  provisions  of  this  act  was 
appointed  by  the  mayor  of  New  York  City  April  25, 1892.  This  act 
will  enable  the  railroad  company  to  reconstruct  this  bridge  in  con- 
formity with  the  requirements  of  the  notice  of  the  Secretary  of  War, 
which  ill  the  absence  of  the  necessary  legislative  action  the  company 
has  not  heretofore  been  able  to  carry  out.  Plans  for  the  new  bridge 
received  the  approval  of  the  Secretary  of  War  August  5, 1892. 

In  order  that  the  traffic  across  the  river  may  not  be  suspended  while 
the  permanent  bridge  is  in  process  of  construction,  the  railroad  com- 
pany applied  to  the  Secretary  of  War  for  authority  to  build  a  tem- 
porary bridge,  provided  with  a  CO-foot  draw  and  situated  160  feet  to 
the  northward  of  the  old  bridge.  This  application  was  granted  May 
27, 1892.  The  railroad  company  began  work  of  modification  in  Septem- 
ber, 1892,  and  is  pushing  it  with  satisfactory  progress. 

An  act  to  provide  for  the  reconstruction  of  the  Third  avenue  bridge 
was  approved  by  the  governor  of  the  State  of  New  York  May  2, 1892, 
and  plans  for  the  construction  of  the  new  bridge,  prepared  by  the 
dei)artnient  of  public  works  of  New  York  City,  received  the  approval 
of  the  Secretary  of  War  March  24, 1893. 

The  work  of  modification  was  begun  in  November,  1893. 

The  temporary  bridge  ^which  is  to  carry  the  traffic  across  the  river 
during  the  construction  ot  the  i>ermanent  bridge  is  about  completed, 
and  the  pneumatic  caisson  for  the  south  rest  pier  of  the  nennanent 
bridge  is  underconstruction. 

L\  Bridge  at  Broadway  crossing, — An  act  of  the  legislature  of  the 
State  of  New  York  to  i)rovide  for  the  construction  of  a  bridge  across 
the  Harlem  Ship  Canal,  locally  so  called,  on  the  line  of  Kingsbridge 
road,  or  Broadway  extended,  was  approved  by  the  governor  April  5, 
1892.  Plans  for  the  construction  of  this  bridge,  conforming  to  the 
general  i)rovi.sions  of  the  State  act  of  1879,  as  to  height  of  lower  chord 
and  length  of  sx)ans,  prepared  by  the  department  of  public  works  of 
New  York  City,  received  the  approval  of  the  Secretary  of  War  Feb- 
ruary 11,  1893.  Work  on  the  construction  was  begun  in  June,  1893. 
Nearly  all  of  the  masonry  of  the  piers  and  abutments  of  the  bridge  is 
now  (•omi)leted,  and  the  erection  of  the  iron  work  of  the  superstructure 
has  been  be^un. 

3.  Macomb  Bam  hridge. — The  State  act  of  April  29, 1890,  authoriz- 
ing the  department  ot*  public  parks  of  New  York  City  to  reconstruct 
the  ^lacomb  Dam  bridge  at  Seventh  avenue  was  amended  by  a  bill 
which  became  a  law,  without  the  signature  of  the  governor,  January 
31 ,  1892.  The  amendment  provides  that  the  awards  for  property  taken 
.sliall  not  be  paid  out  of  the  $1,250,000  appropriated  for  the  bridge. 
This  bridge  is  now  in  i)rocess  of  construction  under  T>lans  approved  By 
the  Secretary  of  War  September  7, 1891. 

The  masonry  of  all  the  piers  and  abutments  is  completed,  and  the 
iron  work  of  the  superstructure  is  nearly  all  in  place. 

Ai)i)lication  was  made  by  the  city  of  New  York  June  14, 1892,  far 
authority  to  build  a  temporary  bridge  220  feet  to  the  northward  of  the 
old  bridge,  to  be  used  by  the  i)ublic  during  the  construction  of  the  new 
bridge.  This  ai)plication  received  the  approval  of  the  Secretary  of  War 
July  5,  1892,  and  the  bridge  was  completed  August  26, 1892. 

/.  Bridge  at  mouth  of  ISpin/ten  Dttyvil  Creek. — As  stated  in  the  last 
Annual  Keport,  Mr.  Alexander  J.  Howell,  on  March  4, 1891,madecom- 
plaint  to  the  Secretary  of  War  that  the  railroad  bridge  across  the  Spuy- 
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ten  Day  vil  Creek  at  its  mouth  was  an  obstruction  to  navigation  by 
reason  of  ^Miisuflieicnt  width  of  draw,''  under  the  river  and  harbor  uA 
of  Sei)temberl9, 1890. 

The  matter  was  referred  to  the  local  officer,  and  public  hearings  were 
given  April  1  and  15, 1891,  to  the  parties  in  interest 

The  complaint  was  satisfied  by  the  Kew  York  Central  and  Hudson 
Kiver  Eailroiid  Company  agreeing,  as  a  temi)orary  measure  only,  to 
widen  the  draw  opening  to  50  feet,  and  to  erect  a  steam  motor  with 
which  to  maneuver  the  drawbridge.  This  agreement  was  approved  by 
tlie  Secretary  of  War  June  9, 1891,  with  the  proviso  that  the  modifica- 
tions agreed  upon  should  be  regarded  as  a  tempoi^^ry  measure  to  meet 
the  necessities  of  the  navigation  of  the  stream  as  they  now  exist,  and 
the  date  fixed  for  completion  of  the  alterations  was  December  1, 1801. 

Owing  to  various  delays  in  the  preparation  of  the  plans  and  in  let^ 
ing  the  work,  and  further  delays  on  the  part  of  the  contraetOTi  the 
work  of  erecting  the  new  draw  was  not  begun  until  April,  1892.  The 
work  was  completed  September  20, 1892. 

Plans  for  the  construction  of  a  permanent  bridge  at  thia point  were 
submitted  to  this  office  by  the  railroad  company  on  May  31,  1894.  As 
the  proi>osed  elevation  of  the  bridge  above  high  water  did  not  conform 
to  the  requirements  of  the  river  and  harbor  act  of  September  19, 1890, 
nor  to  those  of  the  State  act  of  May  20, 1879,  regulating  the  height  and 
length  of  draw  span  of  new  bridges  across  the  Harlem  Biver  and 
Si)uyten  Duyvil  Creek,  the  plans  were  forwarded  to  the  Secretary  U 
War  with  the  recommendation  that  they  be  not  approved. 

WORK   IX^NK   1)1  IlT>'Cf  THE   FISCAL   YEAR  ENDING  JUNE   30,  1894. 

No  contracts  were  in  force- at  the  beginning  of  the  year,  the  last  two 
contracts  with  John  Satterlee  having  expired  June  1, 1893. 

Proposals  for  continuing  the  work  under  the  changed  oouditioiis 
brouglit  about  by  the  breaking  of  the  dams  and  flooding  of  the  work 
during  the  severe  storm  of  April  21, 1893,  were  invited  July  24, 1898^ 
and  with  the  approval  of  the  Chief  of  Engineers  contract  was  made 
with  tlie  Morris  &  Cumings  Dredging  Company,  the  lowest  responsible 
bi(hlers,  September  8,  1893.  • 

Tliis  contract  provides  for  the  removal  by  dredging  of  258,000  cubic 
yards,  more  or  less,  of  mud,  earth,  and  broken  stone  from  the  Harlem 
Kivcr,  Spuyten  Duyvil  Creek,  and  from  the  remains  of  thedamsindofl- 
in^"  the  rock  cut  through  *l)yck man  Meadow;  for  the  removal  of  8,000 
cubic  yards  of  ledge  rock  under  water,  in  the  northeast  end  of  this 
cut:  and  lor  the  construction  of  about  050  linear  feet  of  cribwork  aad 
475  linear  feet  of  pile  work  revetment  for  protecting  the  sides  of  the 
section  of  cut  to  be  excavated. 

•Operations  under  this  contract  were  begun  September  15, 1883,  and 
at  the  close  of  the  year  the  following  work  had  been  done: 


Coninei 
jquBBtity. 


isftolt 


l)n'«l«:inir:                                                                                                      \  Oti,pdt.     ^     .  . 

Fri»iii  S])nytrii  I)ii yvil  Cn^ok  nnd  Meailow  went  of  west  dam 40, 000  j  30^413  .         J^flV 

I'^roin  (  uMt'  iiiwl  wfHt  dnnis.  nnd  from  cannl  piisni  l)otwecn  the  two  '  ' 

dams   ;  00,000  I  40^30'        RW 

Froiii  Mrndow  uuHt  of  on^t  dam  and  in  Unrlcm  Kiver 150, COO  i  81,819  '.       I7,H1 

From  .slioals  at  Morris  no<-k  and  ..T  Utgh  J»rldg«» 8,000'      10,106  ■ 

lI«Mk  •  xravation : 

Lcdutt  iu  northt-aHt  f'(>rn<  r  of  I\\rkman  Cnt (,000  ■  4,1 


I 
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Crib  work  and  pilc-worJc  rcretment — Of  tlie  650  linear  feet  of  crib  work 
and  475  linear  feet  of  pile-work  revetment  called  for  by  the  contract,  369 
linear  feet  of  crib  work  and  227  linear  feet  of  pile  work  were  built  during 
the  year,  all  in  the  west  end  of  the  cut  through  Dyckman  Meadow  300 
feet  of  the  crib  work  being  located  on  the  south  side  and  59  feet  of  the 
crib  work  and  the  227  feet  of  pile  work  on  the  north  sideofthecut.  These 
revetments  are  the  westward  continuation  of  the  stone  retaining  walls 
heretofore  built  in  the  west  end  of  the  rock  cut,  and  with  them  form 
permanent  margins  to  the  sides  of  the  cut,  as  far  as  it  has  been  exca- 
vated, to  the  full  projected  width  and  depth. 

Wrecks.— On  May  31, 1894,  the  bid  of  Mr.  John  F.  Baxter  for  tlie 
removal  of  an  old  ice  barge  lying  in  the  channel  off  the  foot  of  East 
One  hundred  and  forty-fifth  street  was  accepted,  by  authority  of  the 
Chief  of  Engineers.  The  wreck  was  successfully  removed  on  June  4, 
1894^  at  a  cost  of  $250. 

Removal  of  rocky  obstructions  in  the  lower  Harlem  River. — Under 
authority  of  the  Chief  of  Engineers,  granted  September  8, 1893,  opera- 
tions for  the  removal  of  Candle  Factory  Keef,  off  the  foot  of  East  One 
hundred  and  twenty-second  street,  were  begun  on  September  11,  using 
the  U.  S.  drill  scow  Hudson  and  hired  labor,  and  continued  to  December 
27, 1893,  when  operations  ceased  on  account  of  cold  weather,  and  the 
drill  scow  was  laid  up  for  necessary  repairs.  Work  was  resumed  on 
April  23, 1894,  and  is  still  in  progress.  During  the  period  covered 
by  the  operations  41G  holes  were  drilled,  all  extending  to  below  the 
projected  depth  of  15  feet  at  mean  low  water,  and  2,250  pounds  of 
forcite  were  expended.  Those  portions  of  the  reef  having  a  less  depth 
than  12  feet  at  mean  low  water  were,  however,  worked  upon  chiefly 
with  the  view  of  first  obtaining  a  depth  of  12  feet  over  the  entire  reef, 
and,  as  further  funds  become  available,  to  extend  the  improvement  to 
the  final  depth  of  15  feet  at  low  water.  The  broken  rock  was  dredged 
up  by  a  grapple  dredge,  which  was  employed  a  total  of  twenty-six  and 
one-half  working  days,  removing  1,300  cubic  yards  of  ledge  rock  and 
bowlders  that  overlay  the  ledge  in  parts.  The  least  depth  on  the  reef 
when  operations  were  begun  was  1.7  feet  at  low  water,  and  at  the  close 
of  the  year  a  depth  of  10  feet  had  been  obtained.  The  southerly  end 
of  the  ledge  is  covered  by  a  deposit  of  mud,  sand,  and  embedded  bowl- 
ders, which  extends  into  the  channel  from  the  west  shore,  and  it  will 
be  necessary  to  remove  this  material  by  dredging  before  the  increased 
channel  width  which  the  removal  of  the  reef  proper  will  afford  can  be 
full}'^  utilized  by  vessels  navigating  the  stream. 

As  the  result  of  the  year's  work,  all  the  ledge  rock  remaining  in  the 
northeast  end  of  the  cut  through  Dyckman  Meadow  was  removed, 
excepting  about  GOO  cubic  yards,  covering  an  area  of  50  by  00  feet, 
with  a  least  depth  of  12.7  feet  over  it  at  mean  low  water,  and  most  of 
which  rock  is  broken  up  but  has  not  yet  been  excavated  to  the  full 
projected  depth.  The  remains  of  the  dams  at  the  west  end  of  the  cut 
were  removed  to  a  depth  of  18  feet  at  mean  low  water,  and  the  section 
of  meadow  lying  directly  west  of  the  west  dam  was  excavated  to  a 
depth  of  from  12  to  15  feet  below  low  water,  to  a  connection  witli  the 
channel  dredged  under  former  contracts  through  the  bed  of  Spuyten 
Duyvil  Creek  and  intervening  meadows  to  the  Hudson  River,  thus 
establishing  a  continuous  waterway  from  the  Hudson  Kiver  to  the  new 
drawbridge  now  under  construction  across  the  canal  at  Broadway, 
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Kingsbridge.  From  tlio  rock  cut  westward  the  improved  channel  is 
from  1-40  to  150  feet  wide  and  0  feet  deep  at  mean  low  water,  while  the 
rock  cut  itself  has  a  depth  of  18  feet  at  low  water  and  a  width  of  about 
350  feet. 

In  the  Harlem  River  the  dredged  channel,  which  at  the  beginning  of  the 
year  liad  been  excavated  from  a  point  about  COO  yards  north  of  Morris 
Dock  to  within  200  feet  of  the  east  dam,  with  a  depth  of  9  feet  at  mean 
low  water  and  width  of  about  160  feet,  was  advanced  northward  to 
within  120  feet  of  the  temporjiry  bridge  located  directly  oast  of  the  oast 
dam,  and  built  by  the  city  of  New  York  for  use  during  the  constrnc- 
tion  of  tbe  above-mentioned  permanent  bridge  at  this  point.  There  is 
an  opening  about  120  feet  wide  in  the  east  dam  through  which  a  free 
exchange  of  tides  takes  place,  but  navigable  communication  between 
tbe  Hudson  and  Harlem  rivers  is  shut  off  by  the  teniiw)rary  bridge, 
which  is  not  provided  with  a  draw  span.  The  channel  at  the  cross- 
over directly  south  of  Morris  Dock  was  deepened  from  a  depth  of  8 
feci  to  a  depth  of  10  feet  at  mean  low  water,  for  a  width  of  150  feet,  by 
the  removal  of  bowlders  and  other  hard  material,  and  the  waterway 
tlirough  the  east  and  west  bays  of  High  bridge  was  cleared  of  bowl- 
ders and  other  obstructions  to  a  depth  of  10  feet  at  low  water,  so  that 
vessels  drawing  10  feet  can  now  safely  ascend  the  river  at  low  water 
as  far  jis  3Iorris  Dock,  Irom  which  point,  as  already  stated,  9  feet  can 
be  carried  in  a  cliannel  J-IO  to  100  feet  wide  to  within  120  feet  of  the 
temporary  bridge  at  Broadway,  which  structure  is  now  the  only  barrier 
to  a  navigable  communication  between  the  Hudson  and  East  rivers. 

It  is  expe('te<l  that  the  new  bridge  will  be  completed  by  October, 
ISO  I,  after  which  time  the  removal  of  the  renmins  of  the  old  east  dam 
and  tlie  construction  of  the  timber  revetments  in  the  east  end  of  the 
Dycknian  cut,  as  far  as  ])rovided  for  by  the  existing  contract,  will  at 
once  be  proceeded  with. 

The  amount  expended  during  the  fiscal  year  ending  Juno  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $108,539.30. 

This  improvement  can  not  be  well  or  economically  conducted  except 
under  large  ai)propriations.  The  amount  that  can  be  profitably 
exi)ended  during  the  fiscal  year  ending  Juno  30, 1895,  is  $500,000. 

A  full  statenumt  of  the  commerce  likely  to  be  benefited  by  the 
imi)rovenu^nt  is  subjoined. 

Mr.  A.  Doertlinger,  assistant  engineer,  has  been  in  local  charge  of 
this  im])rovement  during  the  year.  He  has  remained  constantly  upon 
the  work  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  ediciency. 

llarU-in  liivta*  is  in  the  coUootion  district  of  Xc%y  York.     The  nearest  light-houM 

is  on  IJiackwt'lls  Island. 

AMOI'NTS   APPROPIIIATED. 

Allotment  .lune  21^,  1874,  from  appropriations  for  East  and  Harlem  riven.  911,000.00 

Act  of— 

jMarcli  i:^,  1875 10,000.00 

June  18,  1878 300,000.00 

March  :i,  1879 100,000.00 

An-nruHtll,  1888 70,000.00 

September  19,  1890 250,000.00 

July  13,1892 175,000.00 

Total 916,00a00 

Amount  expended  to  June  .10,  1891.  inclusive  of  outstau cling  liabilities..  815,715.21 
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Money  statement 

July  1,  1893,  balance  unexpended $178^824.06 

June  30,  1894,  amount  expended  during  fiscal  year 89, 581. 44 


July  1,  1894,  balance  unexpended 

July  1,  1894,  outstanding  liabilities $18, 957. 95 

July  1, 1894,  amount  covered  by  uncompleted  contracts 49, 035. 92 


July  1,  1894,  balance  available 


89,242.64 


67,993.87 
21,248.77 


Amount  (estimated)  required  for  comnletion  of  existing  project 1,805,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 500,000.00 

"^  Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3,  1893. 


Abstract  of  proposals  for  improving  ITarJem  River,  New  York,  received  in  response  to 
advertisement  dated  July  24,  1S03,  and  opened  August  24,  1893,  hy  Lieut.  Col,  G.  L.  Oil- 
lespie,  Corps  of  Engineers. 


Material,  otc. 


(1)  Atlantic 
Dredging  Co. 


Per 
unit. 


Dredging  40,000  ciihic  yards  of  material  from 
Siiuyton  Duyvil  CrceK  and  meadow  west  of 
"West  Dam cubic  yard.. 

Dredging  60,000  cubic  yards  of  material  from 
Eu.st  mid  We8t  daniH,'  and  from  canal  priam 
lH'two<'n  tlio  two  danifl cubic  yard. . 

l>red«ing  150,000  cubit' yards  of  material  from 
meadow  east  of  Ka.st  l)am  and  from  the  Uar- 
lem  Kiver cubic  yard  . . 

Dn-dging  8,000  cubic  yards  of  material  from 
sboals  at  Morris  Dotk  and  Uigh  Bridge, 
cubic  yard 

Itemuviiig  5,000  cubic  yards  ledijo  rock  from 
tlie  cut  tbrougb  Dyckiiian  Meadow,  cnbio 
yard ' 

Crib  work  for  revetment,  workmausbip  exclu- 
8ivo  of  material  (5^10,000  cubic  feet),  cubic 
foot 

Pile-driving  for  revetment  (27.000  linear  feet), 
linear  foot 

Kound  timbor  for  crib  and  pile  revetment 
(172,000  linear  feet) linear  foot . . 

Square  timber  for  erib  ami  pile  reyetment 
(110.(00  leet,  IJ.  M.) M.  ft.,  IJ.  M.. 

Iron  tie-rods,  serew  bolts,  driftbolts,  npikes, 
and  washers  (54,i:00  jiounds) pound.. 

Stone  tilling  for  «•  rib  work  and  pile  revetment, 
stone  funiishetl  by  contractor  (18,000  cubic 
y ardH) cubic  yard . . 

8tonc  tilling  for  crib  work  and  pile  revetment, 
n-int;  (Jovrrnment  stone  (18,000  cubic  yards), 
eiibic  yard 


$0.1G 


30 


.18 


.80 


Amount 


$0,400 


18,000 


27,000 


0,400 


(2)  Morris  &  Com- 
ings Dredging  Co. 


Per 

unit. 


$0.10 

.28 

.221 

.30 

4.08 

.021 
.14 

.05,-0 
34.90 
.03^ 

.47^ 


Amoant. 


$7,000.00 
10,800.00 
33,750.00 
2,400.00 
24,000.00 

11,475.00 
3,780.00 

10, 148. 00 
3,839.00 
2.002.50 

8,550.00 


(3)  Thomas 
Potter. 


.49}         8,010.00 


Total 


*=>^.«>o \!^^^\ 


Por 
anit. 


Amoant 


$0.21 

.50 

.20 

.45 

7.20 

.03 
.CO 
.06 
30.00 
.03) 

.70 

.70 


$8,400 
18,000 
30,000 
8,600 
30,000 

10,800 
2,480 

10,320 
3,800 
1,890 

12.600 

12,600 


137,340 
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Ahittrnct  of  ifVopotaU /or  improving  Harlem  Birfr,  Xew  Torkf  tic. — Continned. 


Mat<rrial,  etc. 


'  (4)  Anthanv^      (5)  P.  Sa 


Sofovd      '(6)  UwllcGd- 


Per      .«,«,,„♦      P*r    ! 
unit.    ^"o«n*-.   unit,   j 


Drcduiiic  40,000  riibic  yanU  of  material  ftom 
S)iiiyt«n  l)uyvil  Creek  and  meadow  west  of 
Wfit  Dam  .  -*. ciiblr  vard.  - 

Dr«-d;::ii;;;  GO.OOU  nibic  yanU  of  material  from 
Kiirit  and  Wr-itt  dnmii,  and  from  canal  priiim 
lift  ween  1h«;  tfro  damn cubic  yard.. 

l)rffl;;ni;^  IDU.OUiriiliir  vnnlH  of  material  from 
UK-adow  eaHt  of  KaHt  i)ani  and  fromtbo  Ilar- 
lem  liiver cubic  yard.. 

I>nil;(in}(  >>,0<jO  cubitr  yanlH  of  material  from 
hhfiulH  at  Morris  DtM'k  and  High  Bridge, 
nibic  yunl 

Kf'iiioviii;^  5,04)0  (■ii1»ic  ynrdn  ledj^e  rock  ftom 
th<t  cut  through  JJyckman  Meadow,  cubic 
yard 

Crib  work  fur  n-vetnunt.  workmanHbip  cxrlu- 
HJvo  of  niuterial  (540,000  cubic  feet),  cubic 
flMlt 

I»ib;  driving;  for  rovutrnj-nt  (27,000  linettr  feet), 
liiH'ji r  ffjot 

Koiiiid  timber  for  crib  and  pilo  revetment 
(172.000  linear  feet) linear  foot.. 

Sipiure  timber  for  crib  and  pile  revetment 
f!.{).OW)f»et,  IJ.  Af.) IT.  ft.,  IJ.  M.. 

Iron  tie-rodH,  M4'rew  boltH,  drift  bolts,  apikea, 
iiiid  wnH hern  (54.000  ]iouudi«) jMiund.. 

Stone  fliling  for  crib  work  ami  pile  revetment, 
Htono  furniHbed  by  contractor  (18,000  cubic 
y ardH) cubic  yard . . 

Stone  tilling  for  crib  work  and  pile  revetment, 
uHing  Government  stone  (18,000  cubic  yards), 
cubic  vanl 
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"  lild  informal. 


t  Using  Government  atone. 


:Low«B8bU. 


CO.M.MKKCIAL  STATISTICS. 

Th<>  oomincTcial  statistics  for  tlio  fiscal  year  ending  June  30, 1888,  havo  remajnfi 
pnicticiilly  uuclianged,  and  arc  therefuro  herein  repeated. 

As  tlierc  is  no  iiavijj^ablo  communication  between  the  Hulem  Rtrer  and  BimijImi 
Dtiyvil  (;n.>ek.  tlio  present  navigation  of  the  Harlem  River  is  raacticiilly  eonfnedto 
that  part  of  the  stream  between  its  junction  with  the  Eaat  BItot  uid  8Atted80^8 
Dock,  at  foot  of  Two  Inmdred  and  twentieth  atreet,  a  diatanoe  of  aboat  8  mite. 

Sjiiiytrn  Duyvi]  Creek  is  navigable  from  its  junction  with  the  Hndaoii  River  It 
Kinus'nriflgOj'a  distance  of  1}  miles. 

'i]w.  actual  commerce  of  the  Harlem  River  and  Spnyten  Duyvil  Crook  fortio 
fiscnl  years  ending  Juno  30,  1890,  and  June  30,  1893,  waa  aa  fbllowa: 


1880. 

I*. 

TonM. 
1,878,884 
400.887 
846,856 
642,028 
508,885 
118,000 

Ant. 
8^888,888 
58^886 

481,1801 
608,817 
878,  SM 
1M;888 

i;8i^4» 

aLT8LI08 

^Sl8 

^^ 

3.380.468 

S,818,ili 

188LM0kW 

Items. 


(ionornl  niorclinndisc 
(Ir.-iiii,  llonr,  fiMMl.oto . 
I.iiiiilM-r  and  timber . 

I'liildin;;  material 

Km-l 

1<M1 

Total 


'rh(>  total  tonnage  for  the  year  1S93  shows  an  increaaeoverthatof  1890  of  2^19,910 
tons,  or  about  75  per  cent,  during  the  three  years.  Thiaincreaaeialuvely  dnototlo 
increase  in  the  amount  of  freight  handled  at  the  docks  of  the  Now  Ton^n^v  HftfM 
and  Hartford  Kailroad  Company,  directly  below  Second  avonno  brid^Oy 
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3,243,850  tons  were  received  and  shipped,  as  compared  to  1,407,882  tons  received  and 
sliijiped  in  1890.  At  the  docks  of  the  Kew  York  and  Northern  Railway  Company, 
near  High  Bridge,  166,066  tons  were  received  and  shipped.  Of  the  balance  of  the 
tonnage,  2,475,275  tons  were  distributed  among  the  various  docks  on  the  Harlem 
River  between  its  junction  with  the  East  River  and  Satterlee's  Dock  at  Two  hun- 
dred and  twentieth  street,  and  25,185  tons  at  various  points  on  Spuyten  Dnyvil 
Creek. 

As  near  as  can  bo  determined  the  traffic  on  the  river  was  carried  by  the  following 
vessels : 

Canal  boats,  barges,  and  railroad  car  floats 20,361 

Sailing  vessels,  schooners,  lighters,  etc 4,476 

Steamers  and  tugs,  exclusive  of  naphtha  launches 15, 241 

Total 40,078 

A  large  proportion  of  the  freight  handled  at  the  railroad  docks  is  carried  in  and 
out  of  the  Harlem  on  railroad  car  floats  and  transfer  boats  connecting  the  railroads 
of  Now  Jersey  and  Pennsylvania,  terminating  at  Weehawken,  Hoboken,  and  Jersey 
City,  with  those  of  New  England,  while  the  general  commerce  of  the  river  is  earned 
on  mainly  in  barges  aud  canal  boats  in  tow  of  steam  tugs,  and  in  schooners  and  the 
smaller  class  of  sailing  vessels. 


£  6. 

IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  River  is  the  name  given  to  the  narrow  tidal  strait  which 
connects  New  York  Harbor  with  Long  Island  Sound.  It  forms  an 
entrance  to  the  harbor  of  !N'ew  York  secondary  in  importance  only  to 
the  main  entrance  by  way  of  Sandy  Hook  and  the  Narrows,  since  the 
heavy  coasting  trade  carried  on  by  New  York  and  the  Kew  England 
States  and  the  British  American  Provinces  passes  almost  exclusively 
through  it. 

The  popnlatioii  now  gathered  around  the  waters  of  *New  York  Har- 
bor numbers  nearly  3,000,000,  and  should  the  present  rate  of  incre-asey 
as  shown  by  the  census  returns,  be  maintained  for  half  a  century 
longer,  the  population  would  then  be  about  8,000,000. 

New  York  City  can  grow  only  in  one  direction,  and  that  is  into 
Westcbester  County,  on  the  north,  since  on  all  other  sides  it  is  sur- 
rounded by  water;  and  the  development  of  the  water  fronts  along 
the  Hudson  and  East  Eivers  must,  therefore,  be  certain  and  rapi£ 
Witli  the  development  the  importance  of  the  East  Eiver  entrance  to 
New  York  Harbor  will  increase  enormously;  and  it  seems  not  unrea- 
sonable to  predict  that  within  the  next  fifty  years  every  foot  of  shore 
line  on  both  sides  of  the  East  River  within  15  miles  of  Harlem  Biver 
and  Hell  Gate  will  be  occupied  with  wharves  tilled  with  shipping, 
engaged  not  only  in  the  coasting  and  transatlantic  trade,  but  in  the 
commerce  of  the  world. 

The  East  liiver  is  crooked  aud  naiTow  in  places  and  much  obstructed 
by  rocks  and  att'ected  by  violent  currents. 

The  worst  of  these  obstructions  was  originally  that  known  as  Hell 
(ia.te,  lying  at  the  mouth  of  the  Harlem  River,  between  Blackwells  and 
^Tard  islands,  about  opposite  Ninety-sixth  street.  New  York.  Here 
the  river  turns  at  right  angles  around  Hallets  Point,  divides  into  sev- 
eral channels,  and  runs  with  a  velocity,  varying  at  different  stages  of  the 
tide  from  3  to  10  miles  an  hour,  over  or  around  Hallets  Point,  Negro 
Point,  Ways  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap, 
Holmes  Rock,  Hog  Back,  Flood  Rock,  Hen  and  Chickens,  Gridiron^ 
the  Negro  Heads,  Mill  Rocks,  Rhinelander  Reef^  and  Bread  and  Cheese. 
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Oil  account  of  the  violence  and  irregularities  of  the  eurrcuts  and  the 
crowded  condition  of  this  passage,  wrecks  at  IIclI  Gate  were  nnmerons 
prior  to  18()7.  At  that  time  sonic  of  these  rocks  projected  above  the 
^vatcr  level,  while  the  least  depth  over  others  at  mean  low  water  varied 
from  nothing  to  20  feet.  In  obedience  to  the  provisions  of  the  act 
approved  June  23,  18(>(>,  an  examination  was  made  of  Hell  Gate  by  the 
local  engineer,  w-itli  the  view  of  its  improvement  for  purposes  of  navi- 
gation, and  three  separate  projects  were  submitted  January  21, 1867, 
for  the  improvement,  aflbrding  channels  of  20  and  24  feet  in  depth  at 
mean  low  water.  The  project  which  was  adopted  in  1867  (see  Animal 
Reixnt  of  theChief  of  Engineers  forl868,p.  741)  provided  for  the  removal 
of  the  rocks  and  leefs  that  lie  directly  in  the  channel  to  a  depth  of  26  feet 
at  iiican  low  water,  and  for  the  building  of  sea  walls  and  dikes  niK)n 
others  that  lie  near  the  edge  of  Ihe  channel,  in  order  to  guide  the  cur- 
rents in  such  a  way  that  vessels  might  i)as8  the  reefs  in  safety.  The 
cost  of  the  project  was  estimated  at  $8,002,645.15.  The  removal  of 
llallets  Point  was  begun  in  18(>0  and  the  final  blast  occuiTed  Septem- 
ber 2t,  1870.  A  new  estimate  was  made  Januarys,  1870,  "based  upon 
the  process  of  tunneling  the  larger  reefs,  as  Hallets  JPoint  and  the 
Middle  Keel",  nnd  removing  the  smaller  reefs  by  drilling  from  the  sur- 
face of  the  water,-'  and  the  cost  was  placed  at  $4,689,820. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  of 
Diamond  and  Coenties  reefs  (see  Annual  K<iport  of  the  Chief  of  Eugi- 
necrs  f(,r  1874,  part  2,  p.  104J,  and  the  total  cost  fixed  at  $5,139,120. 
It  i)rovides  for  the  removal  at  Hell  Gate  to  a  depth  of  26  feet,  mean 
low  wiit(?r,  of  the  reefs  at  Hallets  Point,  Ways  Keef,  Shell  Drake,  Pot 
lN)ck,  Frying  Tan,  Ileel  Ta]>,  Xegro  Point,  and  Flood  Uock,  including 
the  (Iridiron,  lien  and  Chickens,  and  Kegro  Ileads,  «ind  the  construc- 
tion of  a  dike  to  connect  the  Mill  Hocks  and  sea  walls  upon  Hog  Back 
and  Holmes  Hock  ;  and,  in  other  p.arts  of  the  East  River,  for  the 
removal  of  Diamond  Heef  and  North  Brothers  Island  Beef  to  a  depth 
of  20  ioQf^  Coenties  Ivcef  to  a  depth  of  25^  feet,  and  the  small  rocks 
known  as  Scaly  Eock,  IHackwells  Hock,  and  the  rock  oflt' Woolsey's 
batli  house. 

The  work  of  mining  Flood  Hock  began  in  June,  1875, 

Jn  1880  the  debris  arising  from  the  excavation  of  the  galleries  in 
Flood  Hock  was  de])osited  partly  in  a  dike  to  connect  Great  and  Little 
31111  Hocks,  and  in  1882  a  protection  wall  was  built  by  the  city  author- 
ities upon  the  reef  at  the  head  of  Hlackwells  Island  known  as  ^^  Bread 
and  Cheese.'' 

The  great  blast  was  lired  October  10, 1885. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Hock,  otV  is ineteenth  street,  to  24  feet,  mean  low  water;  and  again  in 
1881)  to  include  removal  of  the  reef  oil'  Diamond  Beef,  Ferry  Keef,  off 
Tliirty -fourth  street,  and  Charlotte  Hock,  northwest  of  entrance  to 
Newtown  Creek,  to  20  feet,  mean  low  water;  work  to  be  done  by  hired 
labor  with  drill  scow. 

A  steam  drill  scow  titled  with  a  movable  iron  dome  working  within 
a  cential  well  was  put  in  operation  in  the  winter  of  1876-'71  for  the 
removal  of  subacjueous  reefs.  Its  results  have  been  most  satisfactory, 
as  by  its  us(»  rock  swept  by  the  swift  currents  of  the  East  Biver  ore 
easily  drilled  and  blasted. 

The  stone  broken  by  the  blasts  are  sometimes  remove<l  by  appliaooea 
attached  to  the  scow,  but  usually  by  use  of  the  Government  dredges 
employed  at  I  Tell  (late. 

At  the  close  of  the  fiscal  year  ending  June  30, 1803,  the  following 
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parte  of  this  project  had  been  executed :  Hallets  Poiut,  covering  3  acres: 
Ways  Eeef,  Shell  Drake,  Diamond  Beef,  ISTorth  Brothers  Island  Bee^ 
Coenties  Beef,  reef  off  Diamond  Beef,  Baretto  Beef«  and  Scaly  Bock, 
had  been  removed  to  the  depth  contemplated  in  the  project;  Pilgrim 
Bock  and  Ferry  Beef  had  been  reduced  to  a  least  depth  of  24  feet; 
Heel  Tap  had  been  broken  to  26  feet  and  dredged  to  20.5  feet;  and  tiie 
least  depths  on  Frying  Pan  and  Pot  Bock  were  18  feet  and  22.8  fbet  at 
mean  low  water,  respectively;  Flood  Bock  and  connecting  reefis,  cover-  • 
ing  9  acres,  had  been  broken  to  30  feet  and  198,502  tons  of  debris  had 
been  removed ;  the  Negro  Heads  and  Hen  and  Chickens  had  been 
reduced  to  18  feet,  mean  low  water,  and  a  new  18-foot  channel,  500  feet 
wide,  opened  across  the  reef. 

Shell  Beef  off  Ninth  street  has  been  reduced  to  18  feet,  mean  low 
water,  except  at  a  few  points. 

Hell  Gate,  as  lias  been  said,  is  the  worst  obstruction  fouud  in  the 
East  Biver ;  but  there  are  rocks  and  reefs  in  other  i)arts  of  this  crowded 
waterway  which  are  constant  sources  of  danger  to  passing  vessels 
which  have  often  been  complained  of  and  which  ought  to  bo  removed. 

The  first  to  be  mentioned  is  the  long  line  of  reefs  and  isolated  rocks 
in  mid  stream,  extending  IJ  miles  downward  from  the  foot  of  Black- 
*wclls  Island,  which  have  always  been  troublesome  to  vessels  beating 
up  against  tlic  wind  or  crossing  from  one  channel  to  the  other,  as  the 
winds  .ind  tides  often  compel  them  to  do,  and  which,  with  the  continu- 
ally increasing  size  of  vessels  and  the  increasing  commerce  of  the 
river,  are  becoming  still  more  dangerous.  The  Man-of-War  Bock, 
mnrked  by  a  spindle,  opposite  TJiirty-eighth  street,  and  the  Thirty- 
fourth  street  rock  (now  removed)  are  prominent  parts  of  this  reef. 

A  second  and  still  more  serious  obstruction  to  the  navigation  of  the 
p]ast  Biver  that  is  (constantly  complained  of  by  mariners  is  Middle 
Ground,  which  is  situated  in  mid-channel  1^  miles  to  the  eastward  of 
Hell  (iate,  near  the  southern  entrance  to  Little  Hell  Gate,  between 
Sunken  Meadows  and  Lawrence  Point,  with  a  channel  on  either  side 
of  barely  350  feet  width.  A  project  for  lowering  this  reef  to  the  plane 
of  18  feet,  mean  low  water,  has  been  approved. 

The  suit  begun  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  built  by  it  between  Great  and  Little  Mill 
rocks,  Hell  Gate,  was  decided  by  the  courts  in  May,  1889,  in  favor  of 
the  United  States,  but  appeal  has  been  taken  by  the  complainant  to  a 
higher  cimrt.  It  is  highly  important  that  the  United  States  retain 
possession  of  the  dike,  as  the  ground  is  very  much  needed  for  wharfage 
and  for  repair  shops  for  the  steam-drill  scow  and  the  dredges.  The  old 
machinery  and  worn  out  plant  and  material  stored  for  many  years  at 
Hallets  Point  have  been  sold  at  public  auction,  and  the  office  lor  the 
local  conduct  of  this  ini])rovement  has  been  transferred  to  the  dike. 

The  plant  in  active  use  on  the  improvement  has  been  put  in  good 
repair  during  the  year. 

The  Secretary  oi"  War  established,  March  9, 1892,  harbor  lines  around 
Great  and  liittle  I\Iill  rocks.  Hell  Gate,  restricting  the  construction  of 
piers  and  bulkheads  to  high-water  line. 

WOUK   DONE   DURINa   THE  FISCAL   YEAR  ENDING  JUNE  80,   1894. 

At  the  opening  of  th^  fiscal  year  no  contract  was  in  force,  but  oper- 
ations were  in  progress  by  hired  labor,  using  Government  dredges. 

1.  Hell  Oate. — The  U.  S.  engineer  dredge  Flood  Bach  continued- 
worR  at  Flood  Kock  until  December  20, 1893,  at  which  time  it  was 
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trnnsfciTcd  to  Reef  oft'  Sunken  Meadow  for  the  puipose  of  relieving  b 
l>rivate  dredge  then  nnder  charter. 
Tlic  following  table  shows  in  detail  the  work  done  during  the  year: 

Davs  worked 121 

Ildurs  worked 973 

Surface  bListtt  iired 33 

Dynamite  tired ponnda..  2,250 

Knck  removed tons..  5,513 

Kaisc<l  per  day do..  45.6 

Total  quantity  of  broken  stone  removed  since  explosion  October  10, 

1885: 

Tom. 

\W  contract 8a, OW 

By  hired  labor,  using  Goveniment  plant 120^918 

Total 204,015 

The  total  estimated  quantity  of  rock  remaining  to  be  removed  is 99,707 

The  dredged  rock  has  been  dum][>ed,  as  heretofore,  in  the  deep  hole 
off  Eighty-ninth  street,  East  Eiver.  This  has  not  caused  any  perceptible 
decrease  in  depth,  the  soundings  there  still  ranging  fh>m  80  to  120  feet, 
mean  low  water. 

The  result  of  all  the  work  to  the  close  of  the  fiscal  year  has  been  to 
increase  navigable  depths  over  Flood  Kock  Beef  practically  to  20  feet, 
mean  low  water,  over  an  areaequivalenttoone-half  thatof  the  orifi^nal 
reef. 

Flood  Rock  proper  has  been  lowered  to  20  feet,  mean  low  water,  and 
tlic  cliannel  between  this  reef  and  the  Crovemment  dike  connecting 
(I rent  and  Little  ^lill  Rocks,  18  feet  deep,  mean  low  water^  over  the 
))art  involved  in  the  explosion;  elsewhere  the  least  deptli  is  20feet| 
a|)proximately. 

()i)  September  20,  181K),  a  special  report  on  this  improvement  wift 
submitted,  in  which  the  statement  is  made  that  for  the  year  ending 
June  30, 1800,  the  cost  of  removing  the  broken  stone  by  theOovemment 
])1aiit  was  >(1.08i^o  V^^  ton,  as  contrasted  with  the  lowest  bid  for  doing 
th(»  work  by  contract  in  that  year  of  $2.19  per  ton.  For  the  year  end- 
ing June  30, 1891,  the  cost  was  $1.35;  for  the  year  ending  Jane  9K 
18t)2,  81.40;  for  the  year  ending  June  30, 1893,  $1.48,  and  fbr  the  past 
year  81 .44,  including  the  cost  of  repairs  to  plant.  The  cost  of  removing 
tJie  stone  increases  x^roportionately  with  the  increase  in  the  depth  A 
water  at  the  site  of  removal. 

;?.  Rvvf  off  Sunken  Meadow. — U.  S..  engineer  drill  scow  Qen.  Jok% 
Xncton  continued  operations  on  this  reef  until  December  28,  1893^ 
1  )re(lge  J  fell  Gate  was  employed  in  raising  the  rock  broken  by  the  oper- 
ations of  the  drill  scow  until  September  13,  on  which  date  it  caught 
lire  durinjr  the  night  and  its  upper  works  were  destroyed.  The  hall 
was  taken  to  the  engineer  depot  at  Mill  Rock  and  will  be  repaired  as 
soon  as  luiuls  become  available. 

IMoriis  iS:  Cumings's  dredge  No.  0  was  employed  flpom  November  30 
to  December  20  and  on  the  latter  date  was  replacedfor  reasons  of  econ- 
omy by  U.  S.  engineer  dredge  Flood  Rod'.  On  December  23  dredge 
Flood  Roel'  was  run  into  and  sunk  during  a  heavy  fog  by  the  ferryboat 
WU'hairlrn.  A  contract  for  raising  the  sunken  dredge  was  made  with 
John  Austin,  of  Philadelphia,  Pa.,  March  8, 1394,  and  is  still  in  ftmsa 
When  raised  the  dredge  will  be  repaired,  if,  on  examination,  it  is  OM- 
sidered  advantageous  to  do  so.  ^ 
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On  May  4  Morris  &  Cumiiiga's  dredge  No.  6  was  again  employed  to 
remove  the  loose  masses  of  broken  rock^  and  continued  until  June  6. 
1894. 

On  November  22, 1893,  the  barge  Milton^  with  a  cargo  of  coal,  was 
wrecked  on  the  north  side  of  Reef  off  Sunken  Meadow.  The  cargo  was 
at  once  removed  by  the  owners  and  several  unsuccessful  attempt  were 
made  to  raise  the  vessel.  On  January  20, 1894,  the  barge  slipped  off 
into  deep  water  adjacent  to  the  reef.  Two  of  her  masts  had  been 
removed  before  she  disappeared,  and  the  remaining  mast  was  broken 
off  immediately  above  the  deck  by  a  charge  of  dynamite.  The  wreck 
lies  in  ^  feet  of  water,  with  50  feet  of  water  over  her  deck. 

The  following  table  shows  the  work  done  during  the  fiscal  year  and 
the  total  to  date  on  this  reef: 


Number  of  timeH  doino  was  lowered 

Number  of  holes  drillfMl 

Total  depth  of  holes  drilled • feet. . 

Actual  time  running  drills hoars. . 

Average  depth  of  holes feet.. 

Number  of  drill-hole  blasts  fired 

Pounds  of  explosive  used  (forcito  No.  2) 

Tons  of  broken  stone  raised  by  divers 

Tons  of  br<»keu  stone  raiseil  by  pump 

Tons  of  broken  stone  raised  by  dredge w 

Total  tons  raised  and  dumped 

Total  cost  of  work 

Cost  per  ton 


I>uring 

Total  to 

fiscal  year. 

date. 

67 

70 

333 

432 

2,45A 

8,151 

284 

353 

7.4 

7.3 

56 

69 

17.664 

22,823 

183 

239 

90 

131 

6,560 

7,227 

6.833 

7,597 

$28,610.62 

$34,894.57 

$4.19 

$4.60 

As  stated  in  the  Annual  Eeport  of  1893  the  amount  appropriated 
by  river  and  harbor  act  of  July  13, 1892,  was  sufficient  to  provide  for 
eighteen  months'  work,  and  in  the  absence  of  an  appropiiation  for  the 
fiscal  year  ending  June  30, 1894,  operations  had  to  be  suspended  Decem- 
ber 28,  1893,  and  the  plant  laid  up. 

The  plant  belonging  to  this  work,  consisting  of  U,  S,  steam  drill  scow 
Qen.  John  Keicton^  U.  S.  steam  drill  scow  Hudson,  U.  S.  tugs  Ant  and 
Gen.  A.  A.  Humphreys,  U.  S.  dredge  Hell  Gate,  U.S. schooner jBren^, 
4  dump  scows,  1  tender  scow,  and  1  water  boat  have  been  laid  up  at 
the  engineer  wharf  at  Mill  Kock  since  January  1, 1^94,  and  have  been 
cared  for  and  maintained. 

The  amount  that  can  be  profitably  expended  in  the  removal  of  obstruc- 
tions in  East  Eiver  and  Uell  (xate  during  the  fiscal  year  ending  June 
30,  1896,  is  $250,000,  to  be  applied  to  the  removal  of  Flood  Eock  and  of 
Eeef  off  Sunken  Meadow,  and  the  removal  of  rocky  obstructions  at  such 
otlier  points  in  the  East  Eiver  as  the  necessities  of  navigation  demand, 
notably  Charlotte  Eock  and  unnamed  ro«k  off  Twenty-sixth  street,  dis- 
covered in  1803. 

This  work  is  in  the  collection  district  of  Xew  York.  The  nearest  port  of  entry  is 
New  York  City.  The  nearest  lijjht  is  Blackwells  Island  Light.  The  nearest  fort  is 
Fort  Columbus,  Governors  Island,  Now  York  Harbor. 

A  MO  r  NTS    APPROPRIATED. 

Act  of— 

,Iulv2r>,  18G8 $85,000.00 

April  10,  im\) 178,300.00 

July  11,  1870 ^0,000.00 

March  3,  1871 250,000.00 

June  10,  1872 225,000.00 

March  3,  1873 2^,000.00 

Juno  23,  1871 225,000.00 

March  3,  1875 250,000.00 
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Act  of— 

August  14,  1876 $250,000.00 

June  18. 1878 550,000.00 

March  3,  1879 25O,00a00 

Junol4,  1880 200,000.00 

March  3,  1881 200.000.00 

May  4,  1882 50,OOaOO 

Augu.st2.  1882 200,000.00 

Julv5,  1884 860,000.00 

Au^aistT),  1886 112,500.00 

Au«;«stll,  1888 250,000.00 

8ei)tcHiber  19,  1890 :....  200,00a00 

July  13,  1892 150.000.00 

Received  from  other  sources 3, 719.63 

4,264,519.62 

Deduct  amount  reverted  to  U.  S.  Treasury $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River 11, 000. 00 

14,158.05 

4,250,961.07 


Amount  expended  to  Juno  liO,  1894,  iucluHivo  of  outstanding  liabilities.  4,288,953.49 

Money  Htatement. 

July  1,  1893,  balance  nno^xpended $64,555.48 

Juiie  30,  1894,  amount  expended  during  liscal  year 53, 147.90 

July  1,  lsy-1,  balance  unexpended 11,407.58 

Amount  ^^ostimated)  required  for  completion  of  existing  project 888,840.67 

Amount  that  can  ]>e])roiitably  expended  in  liscal  year  ending  Juno  30, 1896  200^000.00 
»Sul)mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKKCIAL   STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  Jnue  30,  1890,  hare  remained 
practically  unchangc<l,  and  are  therefore  herein  repeated. 

The  re<;iKt('red  tonnage,  exclusive  of  coastwise  vessels  and  local  ateamexB,  w  ftr 
as  it  can  be  ascertained,  is  10,lGr),325  tons. 

The  commerce  of  the  Kast  Kiver  is  so  intimately  connected  irith  that  belonging 
to  New  York  Harbor  proper  that  it  is  im])ossiblo  to  inako  a  separate  statement  for  it. 

The  following  list  of  vessels,  not  inclusive  of  daily  passenger  and  freight  Bteameni 
passin<x  through  Hell  (iate  for  the  fiscal  year  ending  Jnno30, 1890,  has  been  compiled 
from  the  maritime  records  at  Whitestoue,  Long  Island,  kept  by  the  New  York  Herald: 


steamers  - 

Slii])s 

Darks 

liri^H 

S(rh()onoi'.s 

Thus 

r.arii<s  . . . 
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E  7. 
IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Kewtowu  Creek  is  a  tidal  stream  abont  4  miles  long,  miming  through 
the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Biver  oppo- 
site' Thirty-t'ourth  street,  New  York.  The  range  of  tides  is  4^  feet, 
approximately,  but  the  bed  of  the  creek  has  no  natural  slope. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12  J  feet  at  low  water  from  its  mouth  up  to  the  Vernon  avenue 
bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about 
240  feet.  Thence  it  gradually  decreased  in  width  and  depth  until  at 
the  head  of  navigation,  where  the  Metropolitan  avenue  crosses  it,  there 
was  a  low-water  depth  of  about  4  feet  and  a  width  of  about  100  leet. 

A  survey  of  this  creek  with  a  view  of  its  improvement  was  made  in 
1879  by  the  engineer  officer  then  in  charge,  to  comply  with  the  act  of 
March  3, 1879,  and  a  report  submitted  January  31,  1880.  The  project 
provided  for  dredging  a  channel  from  the  mouth  of  the  creek  to  Vernon 
avenue  bridge  200  feet  wide  and  from  21  to  22  feet  deep  at  low  water, 
requiring  the  removal  of  145,000  cubic  yards  of  material,  chiefly  mud, 
the  cost  of  which  was  estimated  at  $30,250, 

Work  under  this  project  was  begun  in  1880,  but  by  reason  of  increased 
cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2, 1882,  another  survey 
was  made,  and  a  report  submitted  December 26, 1883.  (Annual  lieport 
Chief  of  Engineers,  1884,  p.  705.) 

The  new  project  provided  for  carrying  the  improvement  from  the 
Vernon  avenue  bridge  up  to  the  head  of  navigation  in  both  branches 
of  the  creek.  The  estimated  cost  of  executing  this  project  was  as  fol- 
lows : 

To  excavate  a  channel  18  feet  deep  and  175  feet  wide  from  Vernon  avenue 
bridge  to  the  Central  Oil  Works,  145;500  cubic  yards  excavation,  at  30 
cents  per  cul)io  yard $43, 060 

Thence  15  feet  deej)  and  from  125  to  150  feet  wide  to  Queens  County  Oil 

Works,  101,600  cubic  yards  of  excavation,  at  35  cents  per  cubic  yard 85, 660 

Thence  12  feet  deep  and  125  to  150  feet  wide  to  Nichols's  Chemical  Works, 
52,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard 21,010 

Thence  10  feet* deep  and  100  to  125  feet  wide  to  the  head  of  navigation  on 
both  branches,  281,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard.    92,640 

Contingencies 19, 229 

To  which  must  bo  added  the  revised  estimate  for  work  below  Vernon  avenne 

bridge,  liefore  given '. 44,050 

Total  estimated  cost  of  improving  Xewtown  Creek 256, 669 

The  appropriations  of  1884  and  188G  were  applied  in  deepening  the 
ebaiiuol  from  tlie  entrance  to  Vernon  avenue  bridge  to  18  feet  mean  low 
water,  and  from  ]\Iaspetli  avenne  eastward  to  the  head  of  navigation 
10  jcer,niean  low  water.  The  amount  appropriated  up  to  and  inclusive 
of  act  August  5,  188(),  was  $82,a00,  of  which  amount  the  sum  of 
$r)0,75()  has  been  applied  from  Vernon  avenue  bridge  to  the  East  Eiver^ 
and  $31,750  from  Covert  Dock  upstream  to  the  head  of  navigation  on 
both  branches.  These  appropriations  were  made  in  small  amounts  and 
at  wide  intervals,  and  the  work  done  by  them  gave  only  temporary 
relief.  According  to  these  methods  the  amounts  applicable  for  improve- 
ment at  the  entrance  were  about  sufficient  to  remove  deposits  which 
had  been  made  during  the  interval,  leaving  no  balance  for  increasing 
the  depth  beyond  20  feet.  The  improvement  could  not,  for  want  of 
funds,  be  extended  to  benefit  the  central  reach  of  the  river  above 
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Vernon  avenue  bridge,  and  in  the  absence  of  secure  bulkheads 
dredging  in  the  upper  branches  was  of  little  avail.  It  would  have  been 
better  had  appropriations  been  made  in  such  a  way  that  the  improve- 
ment above  Veruou  avenue  bridge  could  have  been  executed  as  an 
extension  of  the  improvement  below  it.  Then,  as  the  improvement 
advanced  upstream,  the  wharves  along  the  banks  would  have  beeo 
benclited  progressively  and  in  proportion  to  their  importance. 

A  revised  estimate  for  the  improvement  was  made  in  1889  (Annual 
Eeport  Chief  of  Engineers,  1889,  Part  I,  p.  778),  after  the  results 
obtained  by  the  survey  of  January,  1889,  had  been  studied,  and  the 
cost  was  lixed  at  $170,586. 

In  preparing  the  new  project  for  the  improvement  it  was  kept  in 
mind  that  the  draft  of  vessels  going  above  Yenion  avenue  bridge, 
where  the  most  important  wharves  are  located,  was  limited  by  the  then 
available  depth  of  water,  and  that  many  vessels  had  to  be  lightered  at 
the  bar  to  facilitate  entrance  at  high  tide,  while  those  going  out  had 
to  complete  their  cargoes  after  they  reached  the  East  Uiver.  It  was 
therefore  thought  best  to  provide  for  21  feet  from  the  entrance  to 
Vernon  avenue  bridge,  18  feet  to  Central  Oil  Works,  16  feet  to  Queens 
County  Oil  Works,  12  feet  to  Nichols's  Chemical  Works,  and  10  feet 
to  Metroi)olitan  avenue  bridge,  on  both  branches. 

The  bed  of  the  creek  below  Vernon  avenue  bndge  is  variable  in 
character  below  the  phuie  of  18  feet  mean  low  water.  Near  the  bar 
it  is  composed  of  sand  or  sand  and  clay  mixed;  but  as  the  bridge  is 
approached  it  grows  harder,  like  hardpan,  and  has  large  bowlders 
embedded  in  it.  The  creek  has  a  very  sluggish  current  and  where 
there  are  no  bulkheads  the  deposits  arising  from  the  sewers  and  ftom 
the  degradation  of  the  soft  and  unstable  banks  cause  obstructions  to 
navigation,  for  which  annual  dredging  is  the  only  possible  relief. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $33,000 
for  continuing  the  improvement,  which  was  applied  throughout  the 
main  river,  giving  21  feet  at  the  entrance  and  10  feet  at  the  head  of 
navigation.  In  the  <^ English  Kills,"  a  northern  branch  of  the  rim 
skirthig  Laurel  Hill,  a  channel  was  made  700  feet  long,  100  feet  wide, 
and  10  feet  deep,  nieaiL  low  water.  Tlie  contract  was  closed  Augoat  24^ 
1891. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  936,000  for 
continuing  the  improvement.    The  work  i>rovided  for  by  fjiis  appro-  • 
priation  was  let  to  contract,  as  stated  in  last  annual  report,  ana  the 
project  under  it  was  completed  and  work  suspended  March  27, 1893. 

At  the  close  of  the  fiscal  year  the  channel  from  the  entrance  to  Yemen 
avenue  bridge  was  175  feet  wide  at  the  entrance  and  150  feet  wide  near 
the  bridge,  and  was  18  feet  deep,  mean  low  water.  The  channel  flroin 
Vernon  avenue  bridge  to  Central  Oil  Works  was  80  feet  wide  and  16 
feet  deep,  mean  low  water 5  from  Central  Oil  Works  to  Queens  Conntj 
Oil  Works,  100  feet  wide  and  14  feet  deep;  from  Queens  Ooonty  Ou 
Works  to  Nichols's  Chemical  Works,  75  feet  wide  and  10  feet  deep;  tnm 
!Nicliols\s  Chemical  Works  to  Maspeth  avenue,  50  feet  wide  and  10  ftet 
deci) ;  from  Maspeth  avenue  to  Metropolitan  avenue,  on  the  east  bnmeb, 
100  feet  wide  and  10  feet  deep;  and  on  the  west  branchy  50  feet  wide 
and  10  feet  deep.  Jn  the  English  Kills  branch,  the  channel  was  100 
feet  wide  and  8  feet  deep  from  Nichols's  Chemical  Works  to  a  point  700 
feet  to  the  eastward. 
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The  following  tabic  shows  the  location  and  characteristics  of  the 
several  bridges  crossing  Newtown  Creek: 


Name  and  location  of  bridge. 

Width 

of 
draw. 

fieiffht 

bottom 
chord 
above 
mean 
high 
water. 

Vornon  avenue 

Feet. 
63 

58 

65 

57 

62 

Feet. 
l.Z 

8.9 

9.7 

5.8 

8.7 

Blisaville   bridge    (Green* 
point  avenue). 

Penny  bridge  (Meeker  ave- 
nue). 

Grand  street  bridso 

Metropolitan  avenue  bridge 
(Metropolitan  avenue  and 
Grand  street  junction). 

Remarks. 


Road  bridge;  double  draw;  iron  on  wooden  pier; 

opens  by  hand  power. 
Road  bridge;  double  draw;  wood  on  wooden  pier; 

opens  by  hand  power. 
Road  briage;  double  draw;  iron  on  stone  pier; 

opens  by  hand  power. 
Iron  on  stone  jpiier;  single  draw  road  bridge; 

opens  by  hana  power. 
Road  briage;  double  draw;  iron  on  stone  pier; 

opens  by  hand  power. 


WORK   DONE   DURING   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force. 

Nothing  was  exi)ended  during  the  fiscal  year  ending  June  30, 1894. 

The  estimate  of  $78,000  recommended  for  the  fiscal  year  ending  June 
30, 1890,  will,  if  appropriated,  complete  the  project  of  1883,  and  if  the 
improvement  is  to  bo  continued  thereafter  a  new  project  and  estimates 
will  be  required. 

The  Secretary  of  War  caused  a  notice,  dated  April  11, 1892,  to  be 
served  upon  the  supervisors  for  Kings  and  Queens  counties,  New  York, 
requirin  g  the  bridge  across  Newtown  Creek  at  Meeker  avenue  to  be  altered 
in  such  a  niaiincr  as  tb  place  the  outer  faces  of  the  abutments  on  the 
bulkhead  line  established  by  the  Secretary  of  War  December  29, 1890, 
and  to  provide  a  draw  opening  on  either  side  of  the  pivot  pier  65  feet 
wide  in  the  clear.  The  date  of  completion  first  fixed  at  October  1^  1892, 
was  afterwards  extended  to  January  1, 1893.  Owing  to  anavoidable 
delays,  the  alterations  were  not  completed  till  February  26, 1894,  at 
which  time  the  bridge  was  again  thrown  open  to  travel. 

The  first  public  hearing  in  the  matter  of  the  complaint  against  the 
Vernon  avenue  bridge  was  held  July  13, 1893.  Afber  many  postpone- 
ments, granted  at  the  request  of  the  supervisors,  who  expressed  them- 
selves anxious  to  replace  the  bridge  by  a  tunnel,  the  last  hearing  was 
held  November  20,  and  the  final  report  to  the  Chief  of  Engineers  was 
submitted  December  14, 1893.  In  the  report  it  was  recommended  that 
the  sui)ervisors  of  Rings  and  Queens  counties,  owning  or  controlling 
the  bridges,  be  required  to  place  and  maintain  the  existing  bridge  in 
good  r(^i)iiir,  and  to  apply  and  maintain  a  modern  motor  attachment  to 
the  draws,  pending  action,  not  later  than  May  1, 1894,  by  the  State  leg- 
islature, expected  to  provide  for  the  construction  of  either  a  tunnel  era 
high  bridge  under  or  ov  er  the  site  of  the  existing  bridge.  These  recom- 
mendations were  approved,  and  an  appropriate  notice  conforming  thereto 
was  served  upon  the  supervisors,  by  direction  of  the  Secretary  of  War, 
December  22,  1893. 

An  enabling  act  for  the  construction  of  a  tunnel  at  Vernon  avenue 
crossing  was  passed  by  the  State  legislature  in  May,  1894,  but  was 
vetoed  by  the  governor. 
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In  view  of  the  veto,  the  Secretary  of  War,  before  giving  final  jadg- 
meiit  upon  the  matter  of  the  bridge,  directed  that  the  parties  in  interest 
shouhl  have  another  and  final  hearing.  The  hearing  was  held  Wednes- 
day, June  liO,  after  which  final  report  was  submitted  recommending  that 
the  requirements  contained  in  the  original  notice  of  the  Secretary  of 
War  served  upon  the  supervisors  December  22, 1893,  be  carried  oat. 

This  work  is  in  the  coUection  district  of  New  York;  nearest  port  of  entry,  New 
York  City;  nearest  light- house,  Blackwolls  Island  Light;  nearest  fort,  Fort 
Columbus. 

Amounts  uppropria ted. 


Aiiplication. 


JJrt'Uplnf'  ht-low  Vornon  avenue  bridge. 
Do 


Part  iip|>Iie<l  abovo  Vernon  avenue  bridjje. 
IJfbiw  and  nb<»vo  Veriiou  avrune  bridge  ... 


Dnte. 


Amount. 


Jane  14, 18m 
Aug.  2.1682 
July  5.18ftl 
Aug.   5, 16M 

Xrwtown  Cnok  ami  Ilav f  Aug.  11, 1888 

Do I  Sept.  19. 1890 

D(> [July  13,189!: 

Total 


fiaooo 

15, 009 
20.009 
37.500 
25.000 
85.000 
35,000 


III 


SCO 


Ainouut  expeutled  to  June  30,  1S91,  iuclusive  of  outstanding  liabilitiofi,  $177, 500. 

Money  Htatement. 

Anionnt  (estimated)  required  for  eonipletion  of  existing  project $78,000.00 

.Vinoniit  that  rau  lM>])rofital)ly  expended  iuiiseal  year  ending  JuneSO,  1896    78, 000.00 
Submitted  iu  eouipliaure  with  retiuiremcnts  of  sections  2  of  river  and 
harbor  acts  of  IsOG  and  1807  and  of  suudry  civil  act  of  March  3,  VS&^n 


COMMKIU'IAL   STATISTICS. 


Tlie  eonuuereial  statistics  for  tlie  liseal  year  ending  Juno  30,  1890,  havo  remained 
prartically  un<'han<;cd,  and  are  therefore  heroin  repeated. 

Imports  and  vxportB. 


Amount. 


Artieb'x. 


Imported,    j  IZxported. 


20,093.200 

140.000 

125.000,000 

200,000 

105,000 

20,000 

B.776 

20,457,437 

200,000 

577.058 


2.937,273 

29,252.557 

1,878,148 


I 


Luiiibrr feet,B.M..|    203.040,852     21,000,000 

(  oa  1 tonn . .  I  440, 410 

Oil  (epsoH....' 

'" i  gallons.. I      10,949,255 

Keriidinun do ' 

Clrain buHhelH.. 

I  Irirk j 

iiiiiio  and  i-nin-nt borreU..' 

Stoiio  and  sand tons.. 

(M.alk do.... 

'liii.  lead.  iron,  and  steel do \ 

Oil  ol'  \iti-iol pounds..' 

•Inte.  lienij),  nianila.  v\c tons..' 

I\ni]»ty  barrclM  and  cases I 

Najdiilia f;alIonM..' 

<'aTi<|]''H  and  wax ]H>uud8.. 

Seiiiivjited  acid gallons.. 

Miscellaneous tons.. 


600 


1,036 

6,464,228 

11,705,064 

1,035,695 

24,075 


Total 


Talne. 


$5,fl30L8N 

1.653.791 

2,900,009 

8.026,509 

623,438 

140.  OM 

260.000 
107.000 
70,009 
905,791 
135,819 
2,000.009 
469.  OB 


19,106 
2.236,821 

22,045.745 
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VeseeU  arriving  and  departing. 


Class. 


Steamers. 
Ships.... 


Barks 

Brigs 

Schooners.. 
Lighters . . . 

Barges 

Canal  boats 


Number. 

12 

26 

125 

13 

2.226 

1.022 

2,782 

8,068 

Tonnage. 


15.240 

31,200 

87,500 

10,400 

1,113,000 

204.400 

556,400 

306,800 


9,274  !      2,324,940 


Tliero  were  built  on  Nowtown  Creek  23  new  vessels,  7,200  tons  capacity,  and  val- 
ued at  $265,000. 


£  8. 


IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK  HARBOR. 

Biittenniik  Channel  is  the  name  given  to  the  channel  which  separates 
Governors  Island,  at  the  mouth  of  the  East  lliver,  Kew  York  Harbor, 
from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governors  Island,  which  sepa- 
rates it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
(leci)er  of  the  two,  and  is  the  channel  most  u.sed  by  vessels  passing 
between  the  East  lliver  and  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  was  formerly  obstructed  by  three  shoals: 

(1)  A  shoal  lyin^  above  and  northeast  of  Governors  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channcJ 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9i  feet 
at  mean  low  water. 

(2)  A  shoal  putting  out  from  Bed  Hook  Point  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  to  the 
Atlantic  Basin,  with  a  least  depth  on  it  of  about  G  feet  at  mean  low 
water  and  an  average  depth  of  from  10  feet  to  12  feet  mean  low  water, 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  toward  the  Bed  Hook  Point  Shoal,  which  is  partly  dry 
at  mean  low  water. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the 
two  latter  shoals. 

Between  the  lirst mentioned  shoal  and  Governors  Island  there  was 
formerly  a  narrow  cliannel  with  'M)  feet  of  water  in  it,  and  between  this 
slioal  and  the  I>rooklyn  shore  a  channel  oi  the  same  depth,  also  origi- 
nal! v  narrow. 

■ 

The  line  of  docks  and  wharves  from  the  Brooklyn  bridge  down  to 
the  mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  the  most 
important  in  the  New  York  Harbor  and  this  part  ol  the  river,  extend- 
ing from  the  Brooklyn  bridge  to  Governors  Island,  was  formerly 
regarded  by  pih)ts  and  masters  of  vessels  as  one  of  the  most  difficult 
places  in  New  York  waters  to  carry  a  vessel  through  safely  on  account 
of  this  shoal,  the  rapid  current,  and  the  enormous  traffic  passing  not 
only  up  and  down,  but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally,  in  ]>assing  up 
and  down  this  part  of  the  East  Kiver,  keep  to  the  New  York  side, 
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forcing  the  larger  class  of  sound  steamei*8,  ocean  steamers,  and  sea- 
going ships  in  tow  of  tugs  to  keep  over  toward  the  shoal  at  the  upper 
point  of  Governors  Island,  and  if,  as  was  often  the  case,  these  Tessels 
wore  obliged  to  stop  in  order  to  avoid  collision  with  terryboats,  sloops, 
and  canal-boat  tows,  they  were  liable  to  drift  upon  this  shoaL 

Upon  a  statement  of  these  difficulties,  made  by  shipping  merchants 
ar.d  others  whoso  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

The  appropriations  made  by  the  several  river  and  harbor  acts  from 
Juno  4, 1880,  to  August  11, 1888,  both  inclusive,  have  been  so  applied 
as  to  complete  the  removal  of  this  shoal  to  a  depth  of  20  feet,  mean 
low  water,  at  an  estimated  cost  of  $340,000. 

The  contract  for  final  work  was  closed  July  3, 1891. 

The  river  and  harbor  act  of  September  19, 1890,  made  provision  for 
the  survey  of  Red  Hook  Shoal,  lying  at  the  southern  entrance  to  the 
Buttermilk  Channel,  *^  opposite  the  southeast  side  of  Governors  Island,^ 
and  the  report  thereon,  dated  October  17, 1890,  states  that  the  shoal 
contains  1,484,048  cubic  yards  of  material,  scow  measurement.  The 
estimated  cost  of  removal  was  8529,000. 

wo  UK  DONE   DI'RINU   TIIK   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

At  the  opening  of  the  iiscal  year  a  contract  was  in  force  with  the 
International  Contra<5ting  Company  of  New  York  City,  dated  Septem- 
ber 20, 1892,  under  the  river  and  harbor  act  of  Jnly  13, 1892,  appro- 
priating }?  100,000  for  continuing  the  improvement. 

This  contract  called  for  the  removal  of  340,000  cubic  yards,  more  or 
less,  at  32 fo  cents  i)er  cubic  yard;  work  to  begin  December  15,  IHftJ, 
and  to  be  completed  June  1,  1894. 

As  the  northern  part  of  this  shoal  was  composed  of  heavy  sand 
mixed  witli  bowlders,  the  contractors  deemed  it  advisable  to  have 
l)lant  specially  built  for  its  removal. 

Immediately  after  the  contract  was  signed,  the  construction  of  the 
])lant  was  let  to  contract,  but  it  was  not  till  early  in  the  followiDg 
spring  that  it  was  delivered  for  trial.  When  tried  the  plant  proved 
ina(le(iuate,  and  needed  many  changes  before  it  became  satisfiactoTy  in 
its  operations. 

In  consequence  of  these  delays,  the  amount  which  had  been  removed 
at  the  close  of  the  fiscal  year,  June  30,  1893,  was  only  32,308  cnUc 
yards. 

Daring  the  year  which  has  just  closed,  the  results  have  been  more 
satisfactory. 

Starting  at  riul  buoy  No.  2,  which  marks  the  northwestern  edge  of 
the  shoal,  the  channel  has  been  widened  toward  the  Brooklyn  shore  by  . 
successiv(»  cuts  carried  east  and  west  across  the  entire  shoal. 

At  the  ('los(^  of  tlie  year  11  such  cuts  have  been  made,  with  an 
aggregate  width  of  440  feet,  and  the  amount  of  material  removed  luui 
been  345,000  cubic  yards. 

When  the  shoal  is  entirely  removed  Bnttennilk  Ohannel,  south  and 
west  of  the  entrance  to  Atlantic  Basin,  will  bo  1,000  feet  wide,  and  the 
set  of  the  currents  will  bo  so  direct  along  the  southern  margin  of  Gov- 
ernors Island  that  the  improved  depth  of  20  feet  will  bo  maintained  in 
the  channel  with  reasonable  certainty  without  requiring;  the  construo- 
tion  of  an  artificial  bank  upon  that  island  or  upon  the  shoal  extending 
Irom  it  to  the  southwestward. 
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The  amount  expended  during  jfche  fiscal  year  ending  June  30^  1894, 
inclusive  of  outstanding  liabilities,  was  $117,416.88.  ^ 

An  appropriation  of  $200,000  is  recommended  for  the  completion  of 
this  improvement,  which  is  required  to  facilitate  navigation  through 
Buttermilk  Channel,  now  obstructed  by  the  Red  H9ok  Shoal. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City,  and  tho  nearest  work  of  defense,  Fort  Colambas,  New  York  Harbot. 
The  nearest  light-houso  is  Kobbins  Reef.  .    • 

Amounts  appropriated. 


Application. 


Dredging 
Do... 
Do..., 
Do... 
Do... 
Do.... 
Do.... 


Total 

Keccived  from  other  sources 


Total 


Dat«. 


Jnne  4»  1880 
Mar.  4, 1881 
Aug.  2. 1882 
July  6.1884 
Aug.  5. 1886 
Ang.11,1888 
July  13,1883 


Amount. 


$60,000 
60,000 
60^000 
10,000 
56.250 
100.000 
100,000 


446,260 
100 


446,360 


Amount  expended  to  June  30, 1894,  inclusive  of  outstanding  liabilities,  $445, 413. 07. 

Money  Htatement. 

July  1,  1893,  balance  unexpended $118,353.81 

June  30,  1894,  amount  expended  during  fiscal  year 117,416.88 


July  1,  1894,  balauco  unexpendc<l 


936.93 


Amount  (estimated)  retpiircd  for  completion  of  existing  project 404,000.00* 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  oC  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  tho  fiscal  year  ending  June  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

The  commerce  of  Buttermilk  Channel  is  so  intimately  connected  with  that  of  Now 
York  Harbor  that  it  is  impracticable  to  determine  the  amount  and  valne. 

The  number  and  tonnage  of  vessels  loading  and  nnloadinfi^at  the  Brooklyn  wharves 
immediately  fronting  on  Buttermilk  Channel  during  the  fiscal  year  ending  Jane  30, 
181>0,  us  shown  by  tho  Maritime  Kegister,  is  as  follows: 

VvsHeJii  arriving  and  departing. 


Stramcr.s 
S].ij>8 


Jkirks 

Hrigs 


Total 


Class. 


Number. 


Tonnage. 


1.047 

1.430,192 

253 

38:>.936 

1.632 

783.360 

312 

•  M,603 

714 

214,200 

3.958 


2.917.348 


This  docs  not  include  tho  numerous  lighters  and  canal  boats,  of  which  no  record 
is  kept. 
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£  9. 

impi{ovi:mp:xt  of  gowanus  bay,  red  hook,  gowanus  creek,  and 

BAY  RIDC^JE  CHANNELS,  NEW  YORK  HARBOR. 

(lowaiius  Bay  is  a  part  of  !N"ew  York  Harbor,  l^'ing  at  tLe  mouth  of 
(lowaiius  Creek,  iu  the  southwestern  part  of  the  city  of  Brooklyn, 
The  depth  of  water  in  the  channel  was  formerly  7  to  12  feet  at  mean 
low  water,  which  was  wholly  insufficient  for  the  passage  of  the  vessels 
employed  in  the  commerce  of  the  district.  A  survey  of  Gowanus  Bay 
ancl  Creek  was  made  in  1880,  and  a  project  for  their  improvement  was 
submitted  iu  .lanuary,  1881. 

This  i)ioject  provided  for  dredging  a  channel  on  the  north  side 
between  the  i)ier  lines  established  by  the  commissioners  appointed  by 
the  State  of  Xew  York  in  1875,  beginning  at  the  bay  and  extending  ap 
the  creek  to  Hamilton  avenue  bridge,  18  feet  at  mean  low  water,  and 
200  feet  wide,  except  for  the  upper  few  hundred  feet  near  the  bridge, 
where  the  width  was  to  be  gradually  reduced  from  200  feet  to  100  feet. 

The  total  length  of  the  proposed  channel  was  about  9,000  feet,  aud 
the  total  estimated  cost  of  improvement  was  8182,500. 

The  i)roi)osed  channel,  however,  did  not  follow  the  old  channel  at  the 
mouth  of  the  creek,  since  the  pier  line  established  by  the  State  com- 
mission of  1875  crossed  the  old  channel  at  that  point  and  encroached 
upon  the  water  grant  of  the  riparian  owners. 

The  owners  of  this  property,  Messrs.  Beard  &  Bobinson,  were 
anxious,  nevertheless,  to  have  the  old  channel  improved  instead  of 
having  the  new  one  formed,  as  proposed,  outside  of  the  established  pier 
lin(^,  l)ut  as  this  could  not  be  done  they  surrendered  their  right  t:i build 
out  to  the  ])ier  line.  They  signed  a  paper  relinquishing  their  right  to 
build  i)iers  which  should  obstruct  the  old  channel  so  long  as  tliat  chan- 
nel should  be  permitted  to  exist;  and  the  Maritime  Association  of  New 
York  at  the  same  time  petitioned  that  the  old  channel  should  be  kept 
open.  Astheimi)rovement  of  this  channel  would, however,  help  only 
the  land  near  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the 
op])osite  or  soutluuly  side  of  the  creek,  the  local  oflicer  recommended 
that  the  conflict  of  interests  should  be  settled  by  dredging  the  natural 
channel  from  the  Hamilton  avenue  bridge  down  to  the  southwest 
corner  of  the  Krie  I>asin:  and  that  from  that  point  two  channels  be 
dredged,  one  running  northerly  along  the  west  side  of  the  Erie  Basin 
to  deep  water,  near  lUxl  Hook,  and  the  other  running  across  the  bay 
at  the  entrance  and  t hence  southerly  along  the  wharves  on  the  south 
side  of  the  bay,  toward  Hay  Ividge. 

r>oth  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water. 

This  project  requircMl  for  its  execution  a  larger  amount  of  work  than 
the  original  scheme  called  for,  namely: 

TIk'  oxcavation  of  r»s;j.r>:iO  ciibir  yards  of  iuatcri.il,  which,  at  30  couts  per 

(•u])i<'  yard,  wouM  cost $17».r69.00 

Coiitin^t'iicics,  10  ])cr  cent 17,503.90 

Total 192,561.90 

In  the  absence  of  any  si)ecial  governmential  legislation  legal  measarea 
conforming  to  State  retiuirements  and  necessary  for  securing  the  right 
of  way  across  l>eard  iS:  Robinson's  iuM)i)erty,  at  the  mouth  of  the  creek, 
were  eomi)leted  satisfactorily,  after  some  delay,  in  May,  1883,  and 
under  appropriations  of  18S1,  1882,  and  1883  the  proi)osed  Ued  Hook 
branch  of  the  channel  was  dredged  100  feet  wide  for  a  lengrtk  of  2,000 
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feet,  measured  from  Bed  Hook;  and  the  southern  channel^  running 
toward  Bay  Bidge^  was  begun  at  the  southern  end  and  earned  north- 
ward for  a  distance  of  1,1H)0  feet,  to  near  Forty- third  street,  with 
depths  varying  from  21  to  17  feet,  except  for  a  few  hundred  feet  at  the 
upper  end  on  the  eastern  side,  where  the  last  cut  was  left  unfinished. 

The  sum  of  $7,500  was  appropriated  by  the  act  of  Augusts,  1886, 
and  was  applied  toward  the  improvement  of  the  Bed  Hook  and 
Gowanus  Creek  Channel,  which  at  the  close  of  the  contract  for  dredg- 
ing, March  12,  1887,  was  200  feet  wide  and  18  feet  deep  from  the 
entrance  to  the  foot  of  Court  street,  Brooklyn,  and  thence  40  feeet  wide 
and  15  feet  deep  to  Sigourney  street. 

A  sketch  of  the  work,  June  30,  1885,  may  be  found  in  the  Annual 
Beport  Chief  of  Engineers  for  that  year^  Part  I,  p.  672. 

U^nder  the  estimates  of  $192,564.90,  only  $72,500  had  been  appro- 
priated to  June  30,  1887. 

In  the  Annual  Beport  for  1888,  p.  615,  the  local  officer  stated  that 
the  dimensions  previously  adopted  for  the  two  channels  were  too  small 
in  view  'of  the  great  increase  in  length  and  draft  which  had  taken 
])lace  lately  in  the  construction  of  sea-going  vessels,  especially  steamers, 
and  recommended  that  the  depth  of  these  channels  be  increased  to  Si 
feet  mean  low  water,  and  their  width  to  400  feet,  while  to  facilitate  the 
handling  of  vessels  iu  the  contracted  space  near  the  mouth  of  Gowanus 
Creek,  and  to  enable  those  drawing  21  feet  of  water  to  pass  directly 
from  the  Bay  Kidge  Channel  at  Fortieth  street  to  the  Bed  Hook  Chan- 
nel at  the  southwestern  entrance  to  Erie  Basin,  without  requiring  them 
to  go  to  the  junction  of  the  channels  at  Twenty-eighth  street,  it  was 
farther  recommended  that  the  triangular  shoal  area  separating  the  two 
channels  at  the  entrance  be  deepened  to  21  feet  mean  low  water. 

It  was  estimated  that  these  changes  would  involve  the  removal  of 
1,345,000  cubic  yards  of  material,  measured  in  place,  as  follows: 

Ked  Hook  Cliaiinel  (from  oiitrance  to  Henry  street): 

To  deepen  it  to  21  feet cable  yards. .        70,000- 

To  widen  it  to  100  feet ! do 100,000 

Total 170,000 

Gowanus  Creek  Channel  (from  Henry  street  to  Hamilton  avenue  bridge) : 

To  deepen  it  to  21  feet cubic  yards..      350,000 

To  cut  away  at  the  angle do 300,000 

Total 650,000 

Bay  Kidgc  Channel  (from  Twenty-eighth   street  to  Sixteenth  street, 
South  lirooklvn) : 

To  deepen  it  to  21  feet cubic  yards..       250,000 

To  widen  it  to  400  feet do 275,000 

Total 525,000 

Total,  in  place cubic  yards..  1,345,000 

Which,  at  40  cents  per  cubic  yard,  would  cost $538,000 

C'ont  inj^ancies ! , 62, 000 

Total 600,000 

The  river  aiHl  harbor  act  of  August  11,  1888,  making  appropriations 
for  continuing  the  improvement,  reads  as  follows: 

Continuing  the  iuiprovenieut  by  dredging  to  21  feet  mean  low  water,  and  widen- 
ing the  channel  to  4()0  feet  on  the  northerly  side  from  the  foot  of  Percdval  steeet 
along  the  wharves  to  the  23-foot  curve  opposite  the  entrance  to  Erie  Basin,  $60^000. 
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This  provided  for  the  commencement  of  the  first  and  Becond  parts  of 
the  project  recommended  in  1888.  The  required  width  of  4D0  feet  at 
tlie  entrance  could  not  be  obtained  without  dredging  inside  the  pier- 
head and  bulkhead  line  established  by  the  State  in  1875,  and  the  upper 
3,000  feet  of  the  creek  could  not  be  made  400  feet  wide  without  inter- 
fering with  the  vested  rights  of  property  on  the  west  side  to  such  a 
degree  as  to  practically  prohibit  the  execution  of  the  project.  Tlie 
project  which  was  accordingly  adopted  for  the  application  of  the  appro- 
priation provided  that  the  channel  to  be  ultimately  dredged  should  be 
400  feet  wide  from  the  entrance  to  the  eastern  end  of  the  Erie  Basin, 
and  carried  tlience  250  feet  wide  to  the  foot  of  Percival  street,  where 
))rovision  would  be  made  again  for  widening  the  channel  by  dredging 
nut  the  three  triangular  spaces  or  slips  on  the  north  side  immediately 
beh)w  that  street. 

Oi)crations  under  the  contract  of  February  27, 188^  for  the  removal 
of  ;$00,000  cubic  yards  of  material  from  Red  Hook  and  Gowanus  Creek 
channels,  extending  from  the  entrance  near  the  western  entrance  to 
Erie  Basin  to  Percival  street,  were  completed  February  26, 1891,  and 
the  channel  was  then  throughout  100  feet  wide  and  21  feet  deep,  mean 
low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $60,000 
for  improving  the  channel  at  Gowanus  Bay,  New  York,  to  be  applied 
on  the  northerly  side  (Ked  Hook  and  Gowanus  Creek  channels),  flrom  the 
loot  of  Percival  street  along  the  wharves  to  the  23-foot  curve  opposite 
the  entrance  to  the  Erie  basin. 

The  contract  for  this  work,  which  was  dated  January  8, 1891,  was 
completed  April  30,  181)2.  The  channel  was  then  230  feet  wide  from 
entrance  to  Twenty-eighth  street  and  160  feet  wide  thence  to  Percival 
street. 

The  same  act  appropriated  8100,000  for  a  channel  400  feet  wide  and 
21  feet  deep  on  the  south  shore  (Bay  Ridge  Channel),  from  Twenty- 
eighth  street  scmth  along  that  shore  to  the  21-foot  curve  near  Bay 
Kidge. 

The  contract  for  this  work,  dated  January  8, 1891,  was  completed 
June  IS,  1892.  The  channel  was  then  120  feet  wide  from  Twenty- 
eighth  street  to  Thirty-ninth  street  and  90  feet  wide  thence  to  Six- 
tieth street. 

The  ado])ted  project  for  the  improvement  of  Gowanus  Bay,  therefore, 
(M)iiteinplates  a  channel  on  the  north  and  south  sides  of  the  bay  each 
100  feet  wide  and  21  feet  deep  at  mean  low  water,  and  the  removal  also 
to  the  depth  of  21  feet  of  the  triangular  shoal  at  the  entrance  to  the 
hi\y  embraced  between  the  two  channels. 

The  river  and  harbor  act  dated  July  13, 1802,  made  an  appropriation 
foi'  continuing  the  improvement  of  Gowanus  Bay  channels  of  $100,000, 
'^for  distribution  by  aUotmentbetween  the  RedHook  and  Gowanus  Creek 
channels,  at  the  discretion  of  the  Secretary  of  War."  The  allotment, 
as  made  by  the  .Secretary  of  War,  was  $58,000  for  the  former  and  $42,000 
for  the  latter. 

The  same  act  ap])ropriated  $98,000  for  completing  the  improvement 
of  Hay  Ividgc  Channel. 

Harbor  lines  were  establisht  d  by  the  Secretary  of  War  March  4, 1890, 
on  both  shores  of  Gowanus  Bay. 

To  remove  any  niisai)prehension  as  to  tlieir  exact  location  on  the 
north  shore,  it  seems  best  to  repeat  that  the  pierhead  and  bulkhead 
liii(\s  so  established  are  coincident  throughout  from  the  foot  of  Ferris 
stn^et  to  llamilton  avenue,  South  Brooklyn.    They  lie  exterior  to  tkf 
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Erie  Basin  and  follow  to  the  foot  of  Court  street  the  exterior  sea-wall 
line  established  by  chapter  298,  Laws  of  the  State  of  New.  York,  1875; 
and  thence  to  Hamilton  avenue  follow  the  bulkhead  line  established 
by  chapter  7C3,  Laws  of  New  York,  1857. 

In  regard  to  the  harbor  lines  for  the  south  share  of  Oowanus  Bay 
(along  the  Bay  Eidge  Channel),  adopted  by  the  Secretary  of  War  March 
4,1890,  attention  is  invited  to  the  factthat  ^^thepiersbetween  the  adopted 
pier  and  bulkhead  lines  may  be  filled  with  solid  material  when  an  equal 
tidal  prism  is  provided  in  compensation  therefor  behind  the  authorized 
bulkhead  lines  and  adjacent  to  said  piers."  (Annual  Beport  Chief  of 
Engineers,  1890,  p.  815.) 

WORK  DONE   DURING   THE  FISCAL   YEAR   ENDING  JUNE  30,  1894. 

General  improvement^  Red  Hook  and  Oowanus  Creek  channels.-— 
At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  The 
International  Contracting  Company,  dated  January  6,  1893,  for  the 
improvement  of  the  three  channels  under  appropriation  of  river  and 
harbor  act  of  July  13, 1892.  The  quantity  of  material  to  be  removed 
was  1,285,000  cubic  yards,  at  the  price  of  13.7  cents  per  cubic  yard, 
distributed  as  follows : 

Cubic  yards. 

Red  Hook  Channel 370,000 

Gowauns  Creek  Channel 275, 000 

Bay  Ridge  Channel 640,000 

As  work  did  not  begin  under  this  contract  until  May  22, 1893,  the 
quantity  removed  from  lied  Hook  and  Gowanus  Creek  channels  prior 
to  July  1,1893,  was  only  13,331  cubic  yards.  During  the  year  the 
contractor  has  generally  had  two  machines  constantly  at  work,  and 
the  quantity  of  material  removed  was  342,270  cubic  yards. 

The  project  lor  the  improvement  of  Red  Hook  Channel,  affording  a 
waterway  400  feet  wide  and  21  feet  deep,  mean  low  water,  will  proba- 
bly be  completed  in  October,  1894. 

The  project  for  Gowanus  Creek  Channel  will  not  be  completed  till 
sometime  in  the  autumn.  At  the  close  of  the  fiscal  year  it  is  215  feet 
wide  at  Henry  street  and  185  feet  wide  at  Percival  street,  and  21  feet 
deep. 

Tlic  amount  expended  on  these  two  channels  during  the  fiscal  year 
ending  June  30, 1894,  inclusive  of  outstanding  liabilities,  was  $50^298.01. 

Bay  Rid(je  Channel, — At  the  opening  of  the  fiscal  year  a  contract  was 
in  force  with  The  International  Contracting  Company,  dated  January 
(),  18i)3,  for  the  removal  of  040,000  cubic  yards  of  material.  Ojierations 
under  the  contract  began  June  17,  1893,  and  the  quantity  removed 
prior  to  July  1,  1893,  was  0,990  cubic  yards. 

The  contractor\s  plant,  as  it  came  from  the  manufacturers,  was  defect- 
ive in  many  respects,  and  the  results  of  the  spring  work  proving  less 
satisfactory  than  the  requirements  demanded  of  so  large  a  contract,  an 
etVort  was  made  by  this  oftice  in  June,  with  the  approval  of  the  con- 
tractor, to  sui)i)lenient  the  plant  by  an  open-market  agreement  with 
other  contractors,  at  a  price  not  exceeding  the  contract  price  of  13.7 
cents  per  cubic  yard. 

After  inviting  proi^osals  from  the  largest  contractors  in  the  city,  the 
local  ofticer  was  authorized  by  the  Secretary  of  War  June  29, 1893,  to 
make  an  open-market  agreement  with  Mr.  James  D.  Leary,  in  accord- 
ance with  his  proposal  dated  June  0,  1893,  for  the  removal  of  040,000 
cubic  yards  at  13g  cents  per  cubic  yard. 
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The  proposal  of  Mr.  Leary  was  accepted  July  5,  and  this  contractor 
iiniiiediiitely  thereafter  began  work  with  a  plant  consistin^if  of  two  large 
dredges,  which  at  times  during  the  3'ear  was  increased  to  three  dredges. 

The  quantity  removed  during  the  year  was  509,867  cubic  yards.  The 
Bay  Eidge  Channel  is  now  375  feet  wide  and  21  feet  deep  from  Twenty- 
eighth  street  to  Forty-second  street,  South  Brooklyn.  Tlie  contract 
will  be  completed,  it  is  expected,  August  1, 1894. 

The  amount  expended  on  this  clianuel  during  the  fiscal  year  ending 
June  30, 1804,  inclusive  of  outstanding  liabilities,  was  876,675.97. 

The  low  prices  at  which  work  is  being  done  under  existing  contracts 
will  materially  diminish  the  estimated  cost  of  the  project.  The  appro- 
priiilion  ma<le  by  act  of  July  13, 1892,  will  complete  the  projects  for  the 
l{<?d  I  look,  (lowanus  Creek,  and  Bay  Eidge  channels,  but  will  not  pro- 
vide for  th(^  removal  of  the  triangular  area  lying  between  them  at  tBe 
entrance  to  the  bay. 

The  Avork  remaining  to  be  done,  if  no  large  shoaling  has  taken  place  in 
the  improved  channels,  calls  for  the  removal  of  500,000  cubic  yards  of 
material,  at  an  estimated  cost  of  8125,000,  approximately,  including 
expenses  of  engineering  and  inspection. 

The  sum  of  A12r),()00  is  recommended  for  the  fiscal  year  ending  June 
'50,  189(;,  for  application  in  completing  the  existing  project  for  improve- 
ment. 

(lowanus  Itny  is  in  the  ooncction  district  of  Now  York.  Nearest  lij;ht,  Robbina 
lU'A'A'.     N(taro8t  work  of  dcfcnsc;  the  fort  on  Governors  Island,  1  mile  to  the  north- 

\var<l. 

A  moil n  is  appropria  ted. 


Do 

1)0 

Do 
Do 
Do 


Ai>i>li(-atiou.  Date.        -  Amount 

I  I 

$40,00> 

29,00t 

5,000 

7,5d0 

60.000 

100.019 

198,000 


l»nMl'j:iii;x  I  Mar.    3,1881 

Do !  Aqg.   2,1882 

Jnlj  5,1884 
Aug.  5.1886 
Aug.  11.1888 
Kept.  19,1800 
July  13, 1892 


Total 


491.100 


Amount  cx]K'n<l(Ml  to  .Juno  WOj  ISOt,  inclnsive  of  ontstanding  liabilities.. $425, 278.07 

Money  statement. 

.Inly  I,  ISO:?,  balani'o  nnoxpendml $196,795.91 

.TuiielU),  18!)1,  amount  oxponded  during  fiscal  3*ear 110,892.34 

.lulv  I,  ISO  1,  balance  unoxpondod 87,903.57 

.Inly  1,  ls<)4,  outstanding  liabilities $22,081.64 

July  1,  is<)l^  amount  covered  bv  uncompleted  contracts 56,487. 27 

78,568.91 

July  1,  18iH,  balance  avaibible 9,Sai.68 


Amount  (estimated)  required  for  completion  of  existing  project 281,400.00 

Amount  that  can  boiirolitably  expended  in  fiscal  year  end ing/une 30,1896  125^  000. 00 
^Submitted  in  compliance  with  rciiuireincnts  of  sections  2  of  rirer  and 
harbor  acts  of  18G0  and  1S(37  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  vear  endini;^  Jnne  80, 1890,  have  repiained 
practically  unchanged,  and  are  therefore  herein  repeated. 


[For  the  year  ending  December  31, 1880.] 
Receipts  and  shipments. 


Articles. 


Coal tons. 

Brick number. 

Lumber feet,  B.  M . 

Lime,  etc barrels. 

Grain bushels . 

Ice tons. 

Roofing  tar barrels. 

Building  stone,  etc 

Miscellaneous 


Total 


Quantity. 


687,000 

202,000,000 

147,000,000 

400,000 

2,780.000 

230.000 

75,000 


Value. 


$2,748,000 

1,414,000 

2,040.000 

000,000 

1,100,000 

806,000 

22&,000 

647,000 

2,500.000 


13,000,000 


VesaeU  arriving  and  departing  below  Hamilton  avenue  bridge. 


Cluss. 


Steamers  . . 

Ships 

BarkH  

Brigs 

Schooners  . 

Total 


Tonnage. 


83,211 
105,741 
441.614 

17,627 

67.: 


800 


655,566 


VtHsels  arriving  and  departing  above  Hamilton  avenue  bridge  (record  of  bridge-tender). 


Juno  1.  1889.  to  May  31,  18.H) 
1886 

lucn-aso   


Times    ,  YeAnnU 
closed.    !t»»rough. 


9»2 


Registered 
tonnage. 


8,  624  !        7,  668       1, 430, 664 
7.632  6,071  065,431 


Daify 
average 
of  timee 
opened. 


I,5tt7 


445,233 


21 


CI  an  8  iji  cation  of  vessels. 


Schooners  . 

Sl«K»pM 

Harp'H 

Canul  bouts 

Total. 


Number  '  Registered 
JNumoer.     t„„uage. 


1,393 
072 
1,625  i 
3,678 


172,738 

62.025 

400,486 

785. 515 


7.668       1,430,664 


Draft 


Fset. 
OtolS 
6  to  10 
6to  6 
61.0  8 


Tbo  increase  in  value  of  receii)t3  and  shipments  compared  with  1887  is  $749,000. 
It  i8  believed  that  the  values  as  stated  in  1887  are  too  large,  and  that  the  tme  increase 
iH  very  niucli  larger. 


ENa  94- 


49 


TTOl     BBPcnr  op  th^.  caiEr  oar  wwHaiiMHiitj  xl 


BeeeipU  amd  MptMnU, 


Atbartoa  «6BMBt»  palni,  aad  looflng... 
BriefcvMl  loBlwr 


Ifizpifrt  sugar  nuwblBery  aad  etstlagB 
FMnilaam  and  lU  prednflU 


6ki^  and  yacht  holMlBg.  dry  dacka,  afeoliiBe  and  boUer  wortah  aad  athar 
Tatal : 


rrf  •■  ••••V»T*P' 


Mm 


There  are  luv^  Ikctoriea  and  piers  building  aUmg  fhe  lins  oi  the  whamwilj  irUeh 
will  enhance  the  tonnage  and  Talnea. 

Of  larger  YeMela,  anon  as  ships,  barks,  etc.,  abont  800  have  .been  at  the  do<s|ca. 
From  observation  it  is  estimated  that  there  are  about  l,SOO-«f  swaHsr  onA. 


•■•J 


E  xo.  

IMPROVEMENT  OF  IfEW  TOBK  HABBOB,  NEW  T<MHL  - 

Kew  York  Harbor  is  the  name  applied  to  the  waters  nnroanding  ^!i^ 
city  of  Kew  York,  comprisiiig  parts  of  the  Hadson,  .BaBb  aoA  ffMaMp 
nyers,  and  the  Upi>er  and  I^wer  bays,  lyii^Ki  respeotiVjelr,  isili46  aad. 
ontside  of  the  Narrows  and  between  tne  Long  iBlauo^  Staien  laLuidy  and 
New  Jersey  shores. 

The  city  of  New  York,  from  which  the  harbor  takes  its  name,' lies  at 
the  mouth  of  the  Hudson  Biver  at  its  junction  with  the  Bast  Biver,  and 
with  the  adjacent  cities  of  Brooklyn  and  Jersey  City,  which  .are  but  the 
natnml  outgrowths  of  New  York  energy  and  enterprise,  includes  a  popu- 
lation of  nearly  3,000,000  inhabitants,  which  is  more  than  the  population 
of  any  State  in  the  Union,  expeptiug  New  York,  Pennsylvania,  Ohio, 
Illinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the  United 
Stiites  is  received,  and  two-thirds  of  the  import  duties  are  collected. 
From  this  port  are  sentoiie-half  of  the  domestic  products  of  the  country 
which  are  exported,  and  here  one-half  of  the  foreign  tonnage  trading 
with  the  United  States  enters.  Three- fourths  of  the  passengers  travel- 
ing between  tlie  United  States  and  foreign  countries  come  and  go  by 
the  way  of  New  York,  and  three-fifths  of  all  immigrants  land  at  this 
I>ort. 

New  York  Harbor  has  two  entrances,  one  by  the  East  Biver  and 
Hell  (jlate,  leading  into  Long  Island  Sound,  used  chiefly  by  vessels 
trading  between  New  York,  the  Eastern  States,  and  British  American 
Provinces;  the  otlier,  which  is  the  main  entrance,  leading  out  through 
the  Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean,  and 
used  by  all  the  transatlantic  steamers  and  vessels. 

The  Hell  Gate  entrance  has  been  in  course  of  improvement  since 
1869,  and  with  its  successful  completion — which  is  now  assured  within 
a  few  years — and  with  the  steady  growth  of  the  city  toward  the  north 
it  must  come  more  than  ever  into  use  by  foreign-bound  vessels. 

The  main  or  Sandy  Hook  entrance  into  New  York  Harbor  is  one  of 
the  best  in  the  world.  The  channel  prior  to  1884  was  less  than  24  feet 
deep  at  mean  low  water,  and  nearly  20  feet  at  mean  high  water,  with 
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abundant  breadth,  and  was  anipio  for  all  the  commercial  requirements 
of  the  port  until  the  great  increase  in  the  length,  tonnage,  and  draft 
of  the  transatlantic  passenger  steamers  n>ade  further  deepening  ncces 
sary  in  order  to  prevent  the  delays  to  which  they  were  subjected  by 
having  to  wait  for  high  water  in  order  to  pass  either  in  or  out. 

Before  the  improvem«^nt  of  the  Main  Ship  Channel  into  !New  lork 
Harbor  was  undertaken  by  the  United  States  it  was  obsti-ucted  by 
four  shoals,  as  follows: 

1.  Tlie  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  as  Gedney  Channel,  where  there  were  depths  of  23.7  feet  in  mid- 
channel  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4.000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on 
which  the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel  in  the  Lower  Bay,  west  of 
Flynn  Knoll,  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was  . 
only  23.9  feet  in  mid-channel,  with  depths  of  22.6  feet  within  a  few 
hundred  feet  of  the  mid-channel  range. 

A  large  proi)ortion  of  the  vast  commerce  of  the  port,  which  was 
carried  on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at  or 
near  high  water. 

The  reasonable  demand  which  had  been  made  in  1884  by  commercial 
bodies  residing  in  New  York  City,  that  increased  facilities  should  be 
afibrded  for  entering  the  port  of  Kew  York  by  the  Sandy  Hook  route, 
was  recognized  in  the  river  and  harbor  act  of  July  5,  1884,  which  pro- 
vided for  "deepening  Gedney  Channel  through  Sandy  Hook  Bar,  New 
York,  $200,000.'' 

A  few  words  upon  the  subject  of  the  lower  harbor  and  of  the  various 
channels  across  the  bar  at  tlie  entrance  are  here  necessary  for  a  proper 
understanding  of  the  ciiuses  which  led  to  the  adoption  of  the  Main 
Shij)  Channel  for  improvement. 

Gedney  Channel  is  the  main  channel  across  the  ocean  bar,  lying  at 
the  entrance  to  New  York  Harbor,  about  3  miles  outside  of  San<ly 
Hook,  and  east  by  north  of  it.  Sandy  Hook  lies  about  9  miles  outside 
of  and  nearly  south  from  the  Narrows,  which  is  the  name  given  to  the 
strait  separating  the  nearest  points  of  Long  Island  and  Staten  Island ; 
and  the  Narrows,  in  turn,  are  about  7  miles  south  from  the  Battery  at 
the  extreme  southern  end  of  Manhattan  Island,  upon  which  New  York 
is  situated.  The  Narrows  are  about  1  mile  wide.  That  part  of  New 
York  Harbor  lying  outside  of  the  Narrows  is  commonl^  known  as 
the  *^  Lower  Bay." 

From  the  Narrows  northward  to  New  York  City  there  is  no  water 
less  than  6  fathoms  (36  feet)  dee])  in  the  main  channel. 

Lower  Bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent 
Jersey  shore,  and  Staten  Island,  is  known  as  Karitan  Bay,  and  the 
southern  part  of  it  inside  the  peninsula  of  Sandy  Hook  is  known  as 
Sandy  Hook  Bay,  or  more  commonly  as  the  Horseshoe. 

From  the  northwest  around  by  the  east  to  south-southeast  the  Lower 
Bay  is  oi>en  to  the  fiill  sweep  of  the  Atlantic  Ocean. 

From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles,  but  the  shortest  distance  across  the  bay  from  the  point  of  Sandy 
Hook  to  Coney  Island  is  7  miles.    The  water  cross  sectioiL  ovL\fcx^\!cssfe 
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at  uieaii  low  water  is  about  790,000  square  feet,  through  which  the 
mean  veloirity  is  approximately  1.6  feet  per  second;  but  the  maximum 
velocities  are  approximately  twice  as  great.  (Board  of  Engineers' 
Kep4)rt  for  1884.) 

At  the  Narrows  the  channel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  ]\Iain  Ship  Channel,  running  southward  to  a  point  about  1  mOe 
west  of  the  uppcT  end  of  Sandy  llook;  thence  turning  at  right  angles 
northward  and  eastw^ard  for  4  miles  to  the  head  of  Gednej"  Channel, 
and  thence  through  (ledney  Channel  east  to  the  deep  waters  of  the 
ocean. 

But  along  and  inside  the  above-mentioned  cross  section,  7  miles, 
between  Sandy  Ilook  and  Coney  Island,  there  is  a  wide  shoal  with  five 
distinct  channels  of  varying  depths  running  through  it  seaward  and 
eastward. 

They  lie  in  the  following  order,  beginning  at  the  northward: 

( / )  The  Coneii  Fsland  Channel. — In  which  the  navigable  deptli  at  mean 
low  water  is  10  feet. 

{;J)  The  Four  teen  foot  ClKtnnel, — In  which  the  navigable  depth  at 
mean  h)w  water  is  15  fei^t, 

(V)  The  Eant  Channel. — In  which  the  navigable  depth  of  water  is  19 
feet. 

(/)  The  Stcash  Channel, — Through  which  23  feet  can  be  carried  at 
mean  low  water  in  a  narrow  channel. 

(.7)  'The  }fain  Ship  Channel — In  which,  prior  to  1885,  24  feet  only 
could  be  carried  through  diti'erent  reaches  with  lumps  in  them,  over 
which  tlie  depth  was  only  23.3  feet  at  mean  low  water.  The  northern 
leadi,  which  passes  along  the  west  side  of  Flynn  Knoll,  is  maintained 
by  tidal  How  through  tlie  Narrows;  and  the  southera  reach,  along 
San4ly  llo4)k,  is  maintained  by  tidal  flow  through  Karitan  Bay. 

These  iive  ehjuinels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  over  them  at  mean  low  water. 

The  first  thiee  of  these  channels  head  directly  out  into  the  open  sea; 
but  the  two  latter  converge  into  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Ilook,  which  has  a  depth  in  it  of  30  feet  w 
water  and  over,  and  from  this  deep  area  two  channels  lead  eastward 
into  tiic  open  sea  over  the  outer  bar,  the  northernmost  known  as  Ged- 
ney,  the  southernmost  as  the  South  Channel,  both  of  which  had,  prior 
to  1S85,  only  24  feet  of  water  in  them  at  low  water.  Oedney  Channel, 
the  wider,  Avas  originally  the  deeper  and  straighter  of  the  two,  and  was 
tlier<'f<n(^  used  by  all  the  Large  vessels. 

T\w  Swash  Channel  is  really  a  cut-oif  from  the  Main  Ship  Channel, 
leaving  it  about  0  miles  below  the  Narrows,  and  joining  it  again  at  the 
western  end  of  Gedney  Channel. 

Apiut  from  being  shoaler,  the  Swash  is  much  narrower  than  tho 
]\Iain  Ship  Channel. 

Th(»  distance  from  the  Battery,  at  New  York,  to  30-foot  soandings 
outside  the  bar  in  (icdney  Channel  is  22  miles,  and  by  the  Swash  itiB 
IS  miles,  or  fnmi  the  Narrows  15  and  11  miles  re8i)ectiTely. 

As  the  a|)i)roi)riation  of  1884  was  made  in  advance  of  an  approved 
])roicct,  the  local  oilicer  was  authorized  and  directed  to  make  a  survey 
of  the  Lower  Harbor  from  the  eastern  end  of  Coney  Island  to  Sudy 
Hook,  with  i\  view  of  determining  the  most  feasible  plan  of  improva- 
nient.  Tlics  survey  was  completed  in  November,  1884,  and  a  report 
recommending  the  improvement  of  Gedney  Channel  and  the  eventoal 
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improvement  of  the  Main  Ship  Channel,  accompanied  with  estimates  of 
cost  and  chart,  was  submitted  December  6,  1884.  (Annual  Report 
Chief  of  Engineers,  1885,  ]).  773.) 

The  navigation  of  tlie  Main  Ship  Channel  inside  the  bar,  especially 
on  the  approach  to  the  Narrows  from  the  Southwest  Spit,  is  so  inti- 
mately connected  with  that  of  Gedney  Channel  across  the  bar^  that  it 
was  deemed  important  in  submitting  an  estimate  of  cost  for  the 
improvement  of  the  latter  channel  directed  to  be  made  b^  Congress  in 
the  act  of  1884,  to  extend  the  estimate  to  include  the  entire  Main  Ship 
Channel  at  Flynn  Knoll  and  to  recommend  that  the  improvements  at 
several  intermediate  shoals  should  take  place  simultaneously.  The 
project  providing  for  deepening  the  channel  across  the  bar  to  28  feet 
by  dredging,  and  for  the  contingent  construction  of  a  stone  dike  on  the 
north  side  of  the  harbor,  which  had  been  recommended  by  a  board  of 
engineers,  December  24, 1884,  received  the  approval  of  the  Secretary 
of  War  December  27,  1884.  (Annual  Report  Chief  of  Engineers,  1886, 
Part  I,  p.  774.) 

The  project  under  which  the  improvement  began  provided  for  improv- 
ing the  western  end  of  Gedney  Channel  for  a  length  of  4,000  tiset, 
measured  along  its  axis,  and  the  Main  Ship  Chaiyiel,  west  of  Flynn 
Knoll,  from  Buoy  No.  10,  at  the  western  end  of  the  Southwest  Spit, 
north  of  Buoy  No.  12,  then  situated  1^  miles  south  of  the  western 
entrance  to  Swash  Channel,  the  depth  to  be  30  feet  mean  low  water. 

The  cost  was  estimated  at  $970,000,  not  inclusive  of  any  allowance 
for  irregularities  of  cutting  or  for  increase  of  bulk  for  scow  measure- 
ments. After  the  work  had  progressed  for  one  year,  and  these  allow* 
ances  could  be  estimated  with  some  degree  of  accuracy,  the  estiinate 
was  revised,  and  the  cost  of  executing  the  project  as  then  approved  was 
fixed  at  $1,370,000. 

The  liver  and  harbor  act  of  August  5,  1886,  containing  provisions 
for  continuing  the  improvement  at  the  entrance  to  New  York  Harbor, 
read  as  follows: 

Improving  New  York  Harbor,  New  York:  To  secure  a  30-foot  channel  at  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  as  the  Secretary  of 
War  may  approve,  $750,000. 

Dy  the  specific  wording  of  this  act  Congress  gave  an  express  approval 
of  an  improvement  which  contemplated  a  navigable  channel  1,0()0  feet 
wide  and  30  feet  deep,  mean  low  water,  through  the  Main  Ship  Channel 
and  CJedney  Channel,  and  all  subsequent  acts  have  confirmed  the  pro- 
visions of  the  act  of  1886. 

In  1887  the  project  was  enlarged  so  as  to  embrace  a  length  of  4,600 
feet  in  Cxedney  Channel,  measured  along  the  axis,  or  a  length  of  6,000 
feet  nieasured  along  the  north  side ;  to  remove  the  shoal  in  the  Main  Ship 
Channel  at  the  south  entrance  to  the  Swash  Channel,  afterwards  called 
the  "  Bayside  Cliannel ; ''  to  remove  the  shoal  northwest  of  Sandy  Hook, 
and  to  4»xtend  the  Main  Ship  Channel  north  from  Buoy  No.  12  to  and 
beyond  the  north  entrance  to  the  East  Channel  at  Buoy  No.  14  (now 
Biioy  No.  10).  The  total  estimated  cost  of  the  project  so  enlarged, 
based  on  the  existing  prices  for  dredging,  was  $1,490,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  8380,000 
for  c<mtinning  the  improvement. 

The  river  and  harboractofSei)tember  19, 1890,  appropriated  $160,000 
for  continuing  the  improvement,  making  the  total  amount  appropriated 
at  that  date  $1,490,000,  the  total  estimated  cost  of  the  improvement. 

Operations  for  improving  the  Lower  Bay  under  project  to  provide  a 
navigable  channel  1,000  feet  wide  and  30  feet  deep  mean  low  water. 
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from  tbc  sea  aloug  Gedncy  Cliaunel  and  the  Main  Ship  Cliauiiel,  were 
begun  September  2(i,  1885,  and  completed  October  10, 1801. 

The  pliLiit  which  was  used  consisted  solely  of  ceDtiilugul  [lamjia 
installed  in  steamers,  and  the  excavations  were  all  damped  nt  sea  in  14 

'  fathoms  of  water  Jn  the  vieiuity  of  the  Scotland  light-vessel.  *  Alter 
the  completion  of  the  x'<^j<^t  the  steam  dredge  last  used  by  the  con- 
txa^^tors  ffiis  iinrcliased  by  the  Oovernment,  and  has  since  been  uKed  to 
trim  banks  irnd  corners  to  facilitate  navigation,  and  to  provide  ineaus 
for  inatntaiiiingthe  improved  channel. 
The  quantities  of  material  lemoved  from  the  several  reacht-s  of  the 

■  channels  improved  fi-om  September  20,  1S85,  to  Jiiue  30,  1892,  w»!re  as 
follows : 

Culiin  yanlfl 

From  Gednej  Channel - 1,  1G1,244 

KromUavBiileCLaniicl-  — - 4*8,313 

FromNorlhweBt  Sliofll --- - 118.758 

Frerai  ncslof  Fly nii  Knoll  - 3,  146.764 

Total  qnantitj  escavated -1,^5.079 

BHOKB    PBOTECTION    AT    SAJfDV    HOOK,  N.  J. 

Tlie  protection  of  the  eastern  and  northern  shores  of  Sandy  Hook, 
composed  of  irregnlar  Ban{l  dunes,  against  wave  and  cnrrent  action 
forms  part  of  the  project  for  improvement  of  the  Main  Ship  ('liaunel 
tlirongli  the  lower  harbor,  but  an  the  work  required  to  be  done  there 
was  necessarily  tentative,  it  was  deemed  best  to  limit  expenditures  to 
small  sums  of  money  nnnnally  while  studying  the  most  economieed 
plan  of  iniprovenient. 

Sandy  Hook,  like  the  more  southerly  part  of  the  coast  of  ^ew  Jersey, 
wliK'e  the  foreshore  is  a  long,  submerged  shoal,  has  bad  a  varied  expe- 
rience in  cbnnfres  of  form  and  extent  resulting  from  tidal  and  cnrrent 
action,  supplemented  by  wave  action  during  storms. 

The  eastern  shore  along  False  Hook  Chanuel  is  a  long,  nnbroken 
beach,  remarkably  uniform  in  its  contours,  and,  as  it  is  nnder  the  cover 
of  the  outlying  shoals,  has  undergone  few  changes  either  of  accuma- 
lation  or  degradation. 

From  the  northwest  corner  of  the  Spit,  where  the  outer  fihoal  lias 
diminished  width,  westward  around  the  Hook  to  beyond  the  Hook 
Beacon,  the  north  shore  is  oi)en  to  northerly  and  easterly  storms,  and 
is  particularly  subject  to  frequent  changes,  and  it.is  ou  this  front  that 
the  shore  protections  have  been  laid. 

The  great  ravages  made  there  by  the  sea  in  1803  made  shore  protec- 
tion an  innnedinte  necessity,  and  during  the  next  twenty  years  many 
points  were  protected  along  the  crown  of  the  Hook  from  east  to  west^ 
the  improvements  taking  the  form  of  jetties  extending  out,  at  varying 
angles,  with  tlie  shore  line  from  near  high-water  to  below  low-water 
mark. 

The  Main  Ship  Channel  hugs  this  shore,  and  the  water,  at  a  distance 
of  less  than  2,000  feet,  has  a  depth  of  over  GO  feet.  The  slope  of  the 
foreshore  is  somewhat  steep;  and  as  the  main  object  of  the  improve-  - 
ment  was  to  preserve  the  high-water  line  and  the  dunes  behind  it, 
there  being  no  marked  tendency  of  the  currents  to  cut  below  the  low- 
water  line,  it  was  thoaght  best  to  place  the  outer  ends  of  the  jetties 
near  the  latter  curve.  To  have  anchored  the  jetties  in  deep  water, 
uuder  the  circtimstances,  would  have  been  unjustifiably  expensive. 

Some  of  the  jetties  were  built  of  timber,  some  of  timber,  brush,  and 
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broken  stone,  and  otliers  of  concrete*,  eitber  in  bags  or  in  forms.  In 
1883-'84  tlie  timber  jetties,  wliicli  were  in  a  state  of  decay,  were  wholly 
replaced  by  concrete,  bnilt  in  place  and  arranged  in  sections  10  feet 
loDg,  ao  that  when  undermined,  either  at  the  ends  or  on  the  sides, 
settloment  would  bo  by  sections,  without  fracturing  the  l>ody  of  the 
jetty. 

.  The  cement  used  was  a  brand  of  American  Portland.  The  general 
crosa-section  area  of  the  jetties  was  50  square  feet.  While  these  jetties 
served  to  cover  a  certain  part  of  the  shore  line  for  certain  winds,  it  was 
noticed  that  tliey  gave  no  protection  to  the  high-water  line  during 
atorms  from  any  direction  which  were  coincident  with  spring  tides.  In 
the  latter  case,  no  matter  what  the  direction  of  the  wind,  the  cliffs  at 
or  near  the  high- water  mark  were  attacked  and  degraded  by  the  waves. 

To  prevent  the  complete  destruction  of  the  cliffs  and  to  arrest  the 
recession  of  the  high-water  line  before  the  foundations  of  the  defenses 
and  other  public  buildings  were  reached  it  was  decided  in  181)0  tP  run 
a  riprap  wall  just  below  the  high-water  line  completely  around  the 
Hook,  uniting  all  the  jetties. 

The  work  which  was  begun  in  May,  1890,  was  continued  to  comple- 
tion in  September,  1891.  The  wall  is  2,575  feet  long,  extending  from 
Jetty  !N"o.  1  to  about  119  feet  westward  of  Jetty -N^o.  11  and  had  a  cross 
section  when  first  laid  of  50  to  60  square  feet. 

The  stones  vary  in  weight  from  300  i)ounds  to  3  tons  and  are  laid 
directly  upon  the  beach,  with  the  purpose  that  each  stone  shall  arrange 
its  bed  at  once  after  the  sea  attack,  allowing  a  gradual  settlement  of 
the  wall  without  sudden  dislodgment  of  the  stone.  The  cost  was  $0 
I>er  running  foot  of  wall. 

During  the  past  four  years  the  whole  wall  has  settled  gradually,  with 
very  little  lateral  displacement  of  stone,  but  it  has  perfectly  shielded 
the  cliffs  during  the  northerly  and  easterly  storms,  while  the  jetties 
have  caused  the  beach  pockets  to  fill  up  during  the  intervals  of  south- 
erly seas,  causing  the  low- water  line  to  move  outward.  As  the  result 
of  the  improvement  the  beach  is  gradually  building  up  and  the  high- 
water  line  is  moving  outward. 

The  amount  expended  upon  this  protection  to  June  30,  1893,  aggre- 
gated $19,095,  and  the  cost,  including  repairs  for  settlement,  was  $7.41 
per  running  foot  of  wall. 

A  survey  made  in  June,  1893,  showed  that  the  Hook  had  moved  to 
the  westward  250  feet  during  the  year  1893. 

WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1894. 

No  contract  was  in  force  at  the  beginning  of  the  year,  as  the  work 
of  improvement  was  carried  on  by  hired  labor,  employing  the  U.  8. 
steam  dredge  Gedney,  which  was  purchased  in  1892. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $170,000  for 
continuing  the  improvement. 

The  i)rojectfor  the  expenditure  of  this  apx)ropriatiou,  approved  by 
the  Ohief  of  Engineers  July  20,  1892,  provided  for  the  purchase  of  the 
steamer  for  the  sum  of  $72,500,  and  for  its  employment  as  follows: 

(1)  Widening  to  2,000  feet  south  entrance  to  Main  Ship  Channel  west 
of  Buoy  Ko.  12,  at  the  western  end  of  Southwest  Spit,  the  turning 
point  for  passing  from  the  deep-water  channel  north  of  Sandy  Hook 
(Bayside  Channel)  to  the  channel  leading  northward  toward  the 
Karrows. 

(2)  Swash  Channel,  by  cutting  off  projecting  points  on  west  side, 
westward  of  Homer  Beacon,  and  removing  isolated  lumps  iiL  T3a\dL-^\ia5\r 
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Del  80  as  to  afford  a  channel  whose  least  width  shkUbo  HOO  ftefe  and 
least  depth  26  feet  at  mean  low  water. 

(3).Bemoval  to  the  depth  of  26  feet  at  mean  low  water  of  Oraven 
Bhoaly  lying  near  the  west  bank  of  the  uppet  ehannel,  opposite  quaran- 
tine station,  sonth  of  the  Narrows.  «  » 

After  six  months'  work,  terminating  aiboat  'the  Ist  of  Jnnoi  1888,  afe 
the  sonthem  entrance  to  Main  Bhip  Channel  at  pcroh  and  ball  red 
'  bnoy  l^o.  12,  resnlting  in  the  enlargement  of  the  entrance  to  a  width 
of  1,500  fee^  the  vessel  was  transfened  early  in  Jnly  to  the  soathem  end 
of  the  Swasn  Channel,  where  work  was  begnn  to  eat  down  to  96  feet^ 
mean  low  water^  all  the  shoals  which  projected  into  the  channel  firom  the 
west  side,  enabling  coastwise  vessels  to  make  the  south  dhannel  more 
directly,  and  to  increase  Ikcilities  for  entering  and  leaving  fiie  Swash. 

In  December  the  boat  was  sent  to  Gednc^y  Channel  to' trim  both 
banks  near  the  western  end,  where  shoal  areas  were  left  on  previous 
suspension  of  work,  and  in  February  like  operations  were  performed 
on  the  norttiem  bank  of  the  Bayride  Channel,  a  UtUe  to  the  East- 
ward of  the  entrance  to  the  Swash.  March  1  the  vessel  was  laid  np  fixr 
repairs,  and  when  again  put  in  commission  operations  were  resumed  on 
the  project  for  widening  the  southern  entrance  to  Main  Ship  Ohannelf 
at  turning  buoy  Ko.  12. 

The  steam  dredge  gives  satis&ctory  reisults.  While  at  work  in  Oed- 
ney  Channel,  the  best  record  for  any  one  day  was  8,771  onbie  yaxvls, 
and  the  average  record  was  2,596  cubic  yards;  in  Bayside  Channel  the- 
average  return  was  2,871  eubic  yards:  in  Swash  Clumnel  the  average 
return  was  2,202  cubic  yards ^^  and  in  Main  Ship  Channel,  at  buoy  Xiow 
12,  Southwest  Spit,  the  average  return  was  1,229  cubic  yards.  The 
.  net  return  per  day  diminishes  as  the  distance  to  the  dumping  ground 
increases. 

The  net  cost  i)er  cubic  yard  for  the  year  was  11.9  cents,  including 
expenses  of  every  kind  iDcurred.  The  work  done  during  Septem- 
ber,  October,  and  November  cost  only  6.9  cents  per  cubic  yiurd,  and 
the  average  cost  during  the  year  was  8.7  cents,  based  on  tiie  monthly 
lunning  expenses  of  the  steamer,  exclusive  of  general  repairs.  The 
price  paid  under  the  last  contract  was  23.9  cents  per  cubic  yard. 

The  annual  running  expenses  of  the  steamer,  including  wages  of  crew, 
coal,  supplies,  repairs,  ofiice  expenses,  and  surveys,  were  $65,800.47. 
The  amount  available  at  the  close  of  the  fiscal  year  is  $17,743.14. 

Mariners  have  made  no  complaint  during  the  year  that  the  channel 
has  not  adequate  depth  of  water.  On  the  contrary,  a  most  gratifying 
testimony  to  the  satisfactory  condition  of  the  channel  over  the  bar  was 
given  recently  by  one  of  the  steamship  companies  of  this  port,  employ- 
ing some  of  the  largest  and  finest  steamers  in  the  transatlantic  trafQe, 
in  the  adoption  of  a  regulation  designating  a  certain  fixed  hour  in  the 
day  for  tlie  departure  of  its  steamers  from  port,  regardless  of  the  stage 
of  the  tide  at  the  time. 

If  this  regulation  is  continued  in  force  no  further  proof  is  needed  of 
the  su<!cess  of  the  improvement. 

The  survey  of  the  Main  Ship  Channel  made  by  this  ofiice  during 
August  and  September  indicates  that  the  improved  depths  have  not 
only  been  well  niaintained,  but  that  there  are  evidences  of  slight  deeijeu- 
ing  throughout  this  channel. 

While  this  survey  was  in  progress  a  severe  storm  arose  during  the 

night  of  August  24,  which  caused  the  sinking  of  the  U.  S.  steamer 

Oeti.  A.  A.  Humphreysy  lying  at  her  dock  at  Atlantic  Highlands,  and 

the  dismantling  of  the  U.  S.  schooner  Brenda  by  collision  witti  the 

yacht  Telfer. 
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The  steamer  Oen.  A.  A.  Humphreys  was  raised  by  the  use  of  the  U.  S. 
dredge  Sell  Oate^  and  was  subsequently  repaired  by  authority  of  the 
Chief  of  Engineers,  September  2,  1893. 

!N"o  work  was  done  during  the  fiscal  year  on  the  sea  wall  and  jetties 
built  for  the  protection  of  the  north  shore  of  Sandy  Hook,  except  the 
supply  of  1,500  tons  of  large  stone,  which  were  put  in  place  to  strengthen 
the  wall  to  the  eastward  of  the  shore  bea<;on,  at  an  aggregate  cost  of 
$4,141.78. 

The  wall  and  jetties  continue  to  give  satisfaction  in  protecting  the 
shore  against  sea  erosion. 

The  western  point  of  the  Hook  has  extended  120  feet  to  the  west- 
ward during  the  year. 

Authority  was  granted  by  the  Chief  of  Engineers  June  6,  1894,  to 
exi)end  the  sum  of  $2,000  for  the  protection  of  the  beach  in  front  of 
the  Pneumatic  Gun  Site,  about  800  feet  west  of  the  extreme  western 
jetty.  When  the  pneumatic  guns  were  located  on  this  site,  in  June, 
1889,  it  was  well  inland,  but  the  change  in  the  shore  line  of  Sandy 
Hook,  where  unprotected,  has  been  so  great  as  to  actually  attack  the 
foundations  of  the  guns. 

A  construction  track  and  power-derrick  car  have  been  prepared,  and 
1,000  tons  of  large  stone  purchased  under  sealed  proposals,  dated  June 
18, 1894,  at  a  cost  of  66^  cents  per  ton. 

Delivery  of  stone  began  June  27,  1894,  and  the  work  is  under  way. 
It  is  proposed  to  build  the  riprap  wall  in  front  of  the  gun  site,  just 
below  the  high-water  line,  in  a  manner  conformable  to  the  plan  pursued 
in  building  the  other  shore  protection,  as  it  is  intended  later  to  carry 
the  wall  easterly  to  connect  with  the  western  end  of  the  existing  wall 
at  the  beacon. 

The  amount  expended  on  the  improvement  of  New  York  Harbor 
during  the  fiscal  year  ending  June  30,  1894,  inclusive  of  outstanding 
liabilities,  was  $70,964.63. 

An  appropriation  of  $150,000  is  recommended  to  provide  running 
expenses  of  the  steam  dredge  Oedney  for  two  years. 

The  operations  in  and  about  New  York  Harbor  have  been  super- 
vised by  Mr.  G.  W.  Kuehnle,  assistant  engineer,  to  whom  I  am  indebted 
for  the  most  satisfactory  and  intelligent  service  rendered  in  the  dis- 
charge of  his  various  trusts. 

The  work  is  in  the  collection  district  of  New  York.  Nearest  light-houses  Sandy 
Hook  and  Highland  lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  and 
those  at  The  Narrows. 

AMOUNTS  APPROPRIATED. 

For  Gedney  Channel,  hy  act  July  5,  1884 $200,000.00 

For  New  York  Harhor : 

Act  Augusts,  1886 750,000.00 

Act  August  11,  1888 380,000.00 

Act  September  19,  1890 160,000.00 

Act  July  13,  1892 170,000.00 

Total 1,660,000.00 

Amount  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities.  1, 642, 256. 86 

Money  statement 

July  1,  1893,  balance  unexpended $88,707.77 

June  30, 1894,  amount  expended  during  fiscal  year 67, 744. 39 

July  1,  1894,  balance  unexpended 20,963.38 

July  1,  1894,  outstanding  liabilities 3,220.24 

July  1,  1894,  balance  available 17,743.14 
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Statement  o/  tlte  number  and  tonnage  of  all  vessels  belonging  to  ike  port  of  New  Tork, 

July  1, 1894, 


Kumber. 


Steam  voAsolfl . . 
Sailing  voHsels. 

JBariroH , 

Caual  boata  — 


1^000 

1,124 

€04 

33 


Begistered 
toonage. 


440.994. 77 

278.013.44 

132,200.45 

6,058.01 


£  II. 
IMPROVEMENT  OF  JAMAICA  BAY,  NEW  YORK. 

Jamaica  Bay  is  a  tidal  bay,  situated  on  the  soatli  side  of  Long  Island 
near  the  western  end,  whoso  waters  flow  into  the  Atlantic  Ocean  through 
Koekaway  Inlet. 

Inside  the  entnmee  there  is  a  deep-water  basin,  from  which  one  navi- 
gable channel  leads  to  the  northward  in  the  direction  of  Cauarsie,  and 
another,  called  Beach  Channel,  to  the  eastward,  behind  Bockaway 
Beach,  in  the  tllrection  of  Far  liockaway.  From  the  eastern  terminus 
of  one  of  the  branches  of  the  latter  channel,  which  passes  through 
Concli  Uole,  an  artificial  cut  into  Far  Hockaway  Bay  was  made  several 
years  ago  by  citizens  to  enable  small  boats  to  pass  eastward  through 
that  bay  into  Hempstead  Bay  and  beyond. 

The  riv^er  and  harbor  act  of  September  19, 18IK),  contained  provision 
for  a  survey  *^  from  ]\Iain  Channel  from  Jamaica  Bay  easterly  to  Long 
Beach  Inlet,  for  canal.'' 

The  iisual  ])relimiuary  examination  was  made  according  to  law,  and 
the  local  oflicer  staled  in  his  renort,  dated  December  16,  1890  (Annual 
lieport  Chief  o\  Engineers,  189:i,  p.  840),  that  in  his  judgment  the 
western  part  only  of  tlje  waterway  mentioned  in  the  act,  extending 
from  the  main  shii)  channel,  Jamaica  Bay,  easterly  through  Conch  Hole, 
to  the  Citizens  Cut  at  Far  Kockaway,  was  "  worthy  of  improvement,'^ 
to  the  extent  of  opening  a  connecting  channel  GO  feet  wide,  affording  5 
feet  depth  at  mean  low  water. 

A  survey  of  the  bay  was  authorized  to  be  made,  and  a  report  was 
submitted  thereon  October  29,  1891  (Annual  Eeport  Chief  of  Engi- 
neers, 1892,  p.  845),  which  gave  estimates  of  cost  for  the  opening  of  a 
new  waterway  across  the  eastern  part  of  the  b;iy  00  feet  wide  and  5 
feet  deep,  mean  low  water,  following  three  different  routes,  viz: 

(1)  From  Coucli  Hole  to  western  end  of  Citizens*  Cut $21,406 

(2)  From  entrance  to  Bass  Channel  to  Citizens' Cut IS,  920 

(3)  From  eutrunce  to   Bass   Channel   to  foot  of  Bayswater    avenue.   Far 

Kockaway 9,460 

The  river  and  harbor  act  of  July  13,  1893,  appropriated  $9,460  for 
"completing  improvement  in  accordance  with  plan  numbered  3,  of 
Lieut.  Col.  (lillespie.  Corps  of  Engineers,  submitted  December  10,  ISOO.'^ 

This  is  the  first  appropriation  ever  made  for  the  improvement  of  the 

eastern  i)art  of  Jamaica  Bay. 

WORK   DONi:    DFUINO   THE  FISCAL   YEAB  ENDING  JUNE  30,   1894. 

At  the  beginning  of  the  fiscal  year  the  contract  with  Elijah  Brainard, 
date4l  0(!tober  13,  1892  (Annual  Keport  Chief  of  Engineers,  1803,  Part 
1,  \}.  1009),  was  still  in  force. 
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OpfMatioii.s  under  this  contract  continued  until  September  20, 1893, 
at  which  date  the  contract  was  completed.  The  quantity  of  material 
]'cniov«'d  duiin<<  tlic  fiscal  yimr  was  20,174  cubic  yards,  and  the  total 
amount  removed  under  this  contract  was  34,019  cubic  yards,  resulting 
in  a  channel  ^10  feet  wide  and  5  feet  deep,  mean  low  water,  to  within 
400  feet  of  the  bulkliead  at  the  foot  of  Bayswater  avenue. 

No  up]>roin'iiition  is  recommended  f«>r  the  fiscal  3'ear  endmg  June  30, 
ISOO,  as  the  ajipropriation  made  by  the  river  and  harbor  act  of  July 
i;>,  IHivj,  wiis  for  the  full  amount  estimated  to  be  required  for  the  com- 
pletion of  tlie  ])roject. 

Jamaica  Jiav  is  in  tlio  collectiou  district  of  New  York.  The  nearest  fort  is  st 
l-'ort  llaiiiiltoiu  (rravesend  Bay,  and  the  nearest  light-Louse  is  located  upon  Norton 
I'oiiit,  Coney  Island,  New  York  Bay. 

Ainoniit  a]i])roi>riaTed.  act  of  July  13, 181*2 $9y<tfO 

Anionnt  <:x|M;nded  to  .Inne  30, 1894 9,400 

Money  statement. 

July  I,  IHlKi  balanrr;  nnnxpfnded 98,091.86 

June  :^).  iHiU,  amount  I'ixpendcd  daring  lis<*al  year 8,091.85 


<'oMMF.K('IAf.    STATISTICS. 


The  amount  of  commerce  wliicii  it  is  alleged  will  be  beuefite<l  by  the  improTitf* 
mcnt  lias  lin-n  estimated  at  5^)0, (XX)  tonH.  The  vessels  which  now  navigate  tha 
eastern  ]»:irt  of'.himaiea  Bay  are  UHually  of  tlio  class  engaged  in  the  oyster  trads, 
:ind  numlMT  KM)  ]>rol)al)ly.  A  larger  class  of  boats  may  be  drawn  into  the  trade «■ 
the  com))lction  of  the  project  for  iniproveuiciit.  , 


£    12. 

impk(>vp:.mk\t  of  raritan  bay,  new  jerset. 

Raritan  Bay  foriiKs  the  western  part  of  the  large  triangular  bay 
iiu'iosiMl  between  Sandy  Hook,  the  New  Jersey  shore,  and  Staten  Island^ 
th(*  eastoni  ])art  of  wliieh  is  coiuiuonly  known  to  New  Yorkers  as  the 
Jjowcr  Hay,  as  it  lies  just  outride  of  or  below  New  York  Harbor,  which 
is  tlie  iiainc^  usually  applied  to  the  inner  body  of  water  on  which  the 
citv  ol  New  York  is  situated. 

The  Karitaii  Kiver  tlows  into  Uaritan  Bay  at  its  extreme  western 
end,  ]Kissin<^^  ])etween  Perth  Aniboy  and  Sontli  Amboy,  and  Newark 
Bay  is  eonneeted  with  both  the  Jiaritan  River  and  Bay  by  the  Arthur 
Kill  or  Staten  Ishmd  Sound,  which,  separating  Staten  Idand.  belong- 
inj;  to  the  State  *)f  New  York,  from  the  New  Jersey  shore,  enters  Ban- 
tan  Bay  at  Pertii  Aniboy. 

The  dei)th  of  tlie  bay  varies  from  5  to  30  feet,  decreasing  gradually 
toward  its  western  and  southern  shores. 

The  natural  channel  leading  out  of  it  toward  the  eastward  after 
passing  the  Great  Beds  Light  at  the  junction  of  Staten  Island  Sound 
and  the  Karitan  River  <loes  not  follow  the  middle  of  the  bay,  but  hugs 
the  Staten  Island  shore  for  nearly  4  miles  to  Seguine  Point,  situated 
about  half  a  mile  east  of  Princess  Bay  Light,  then  it  runs  southea8^ 
wardly  toward  the  inner  point  of  Sandy  Hook  about  2  miles,  crossioir 
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a  shoal  whicli  puts  out  toward  the  southward  from  the  Staten  Island 
shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18,  feet  at  mean  low  water  could  be  carried  through  from  Perth 
Amboy  to  Great  Beds  Light,  21  feet  from  Great  Beds  Light  to  Seguine 
Point,  and  14^  feet  from  Seguine  Point  eastward  across  the  shoal  to  the 
deep  water  in  the  outer  bay.         • 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great 
Beds  Light  directly  toward  Sandy  Hook,  only  11  feet  of  water  could 
be  carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880  with  the  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  water  from  the 
main  ship  channel,  in  the  lower  bay,  to  the  wharves  at  Perth  Amboy, 
as  vessels  were  often  much  delayed  in  crossing  the  shoal  east  of 
Seguine  Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Seguine  Point  southeastward  to  the  deeper 
waters  of  the  bay  outside,  was  $126,600.  (Annual  Report  Chief  of 
Engineers,  1881,  Part  I,  pp.  717-710.) 

From  March  3, 1881,  to  July  5,  1884,  $120,000  was  approi)riated  for 
this  improvement,  and  a  survey  which  was  made  in  Mjiy,  1885,  showed 
that  the  improved  channel  at  that  date  had  an  average  width  of  250 
feet  and  a  least  depth  of  18  to  20  feet  mean  low  water. 

In  1885  the  project  was  extended  by  providing  for  excavating  a  chan- 
nel 300  feet  wide  and  21  feet  deep  from  Great  Beds  Light  to  deep 
water  at  Ward  Point,  opposite  to  Perth  Amboy.  This  channel,  taken 
in  connection  with  its  extension  to  the  eastward  of  Seguine  Point, 
would  give  a  continuous  21-foot  channel  from  the  main  ship  channel  in 
New  York  Bay  to  the  wharves  at  Perth  Amboy.  The  modified  proj- 
ect of  1885  further  called  for  dredging  a  channel  from  Great  Beds 
Light  to  South  Aniboy,  4,500  feet  long,  300  feet  wide,  and  15  feet 
deep,  mean  low  water.  The  cost  of  dredging  these  two  channels  and 
restoring  the  original  width  in  the  cut  east  of  Seguine  Point  was  esti- 
mated at  $114,000,  which  sum  was  increased  in  1888  to  $120,000  to 
provide  for  the  shoaling  which  had  taken  place  in  the  interval  of  three 
years.    (Annual  Report  of  the  Chief  of  Engineers,  1885,  Part  I,  p.  758.) 

Tlie  appropriation,  act  of  August  5,  1886,  was  $37,500,  and  was 
applied  to  completing  the  channel  west  of  Ward  Point,  300  feet  wide 
and  21  feet  deep,  and  in  excavating  a  channel  315  feet  wide  and  21 
feet  deep  across  the  crest  of  the  shoal  leading  from  the  bend  toward 
Seguine  Point,  but  the  funds  were  not  sufficient  to  complete  the  whole 
of  the  projected  work  at  that  point. 

It  was  stated  in  the  original  i)roject  of  1881  that  the  Seguine  Point 
Channel  would  have  to  be  maintained  by  dredging.  The  detailed  sur- 
vey, which  was  made  in  1888  from  the  eastern  end  of  Seguine  Point 
Channel  to  Perth  Amboy,  showed  that  considerable  shoaling  had  taken 
place,  both  in  the  improved  channel  and  over  a  large  stretch  west  of 
Princess  Bay  Light,  where  deep  water  formerly  existed.  This  fact 
made  it  necessary  in  1889  to  submit  revised  estimates  for  the  further 
Improvement  of  the  channels  leading  to  Perth  Amboy  and  to  South 
Amboy.    (Annual  Eeport  Chief  of  Engineers  for  1889,  Part  I,  p.  796.) 
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(1)  Fur  a  cbannvl  300  Tuet  wide  luid  :!l  foot  deep,  incnu  low  wntcr,  from 
New  York  I-ower  liny  to  Fertlt  Amboy,  Ifae  foUowiuf;  HioAgiltt'  will  bo 
required: 

(n)  Prom  Sl-foot  Durre,   New  York  Lower   Day,  tn  21-foot  ourro  alT 

SeEuiiu)  Poinb S4T,36S 

<i)  From  PriiteesB  Bay,  aroiuiil  lied  Bu%  S,  lownrd  Givat  nods  Light.     151, 130 

Total  ilrcdsiu^ .' uOl.498 

(9)  For  nehauiiel  3011  feet  wide  and  la  ileeii,  from  Great  Ue<U  Light  to  SuuUi 
Aniho)-,  the  ilretlglng  reqiiirei]  will  bo - - - ^00,000 

These  estimates  are  mfula  on  tlie  basis  of  an  nllowancc  of  1  iiwt  <i\fr- 
depth  ami  for  oiiti-tliird  increase  in  bu)k  for  scuw  uieasnremeDts. 
Total  dredging  rtHjniroil  for  ILe  completiuu  of  the  two  prujeelMl  channels, 

ciibio  yards 701.498 

EstLmuttMl  cost  of  the  proposed  dredgin); $175,375 

Ttio  river  and  linrbor  act  of  August  11, 1888,  appropriated  $2.1,000 
for  contiiiiiing  tlio  nnprovenieiit,  and  on  the  '21Ui  of  February,  1SS9, 
cootra<-t\ras  made  for  the  removal  of  120,000  cubic  yarda  of  m.iterial 
floin  Uaritan  Hivy ;  80,000  cubic  yards  to  be  removed  ttom  the  cliaiiii^! 
across  tliesboid  oQ'Seguino  Point,  securing  21  feet  depth,  and  4:0,4HM) 
cubic  yards  from  the  ch.iitnci  leading  across  Hhoal  at  Great  Beds  Light 
to  South  Amboy.aecuring  15  feetdepth,  mean  low  water, 

Tlie  river  and  liarbor  act  of  SeptcTuber  IW,  18!>0,  npproi)riated  $40,000 
for  continuing  the  improvement. 

It  may  be  noted  in  regard  to  this  improvement  that  tfao  deep-water 
channel  which  has  been  said  to  hug  the  south  shore  of  Stateu  Island 
as  far  east  sis  Hegnino  Point  is  the(^'«6  channel,  while  the  channel  on  the 
sontliemborder  of  Bound  Shoal,  through  the  ecnter  of  thebay,  lieiuliug 
on  the  line  joining  Seguine  Point,  uorth  shore,  and  Conaskoiilc  Point, 
south  shore,  is  tlio_^rt'H.'  channel.  These  two  ehanuels  slightly  overlup, 
passing  each  other  at  a  distance  of  7,000  feet-. 

The  connection  of  these  channels  by  an  improved  channel  starting 
at  Segitine  Point  and  running  southeast  toward  Sandy  Hook  is  au 
unnatural  connection,  and  it  was  stated  in  the  original  report  in  188L 
that  the  channel  so  projected  would  require  annual  dredging  for  its 
maintenance. 

The  experience  of  all  the  contracts  which  have  bei^n  made  for  this 
improvement  confirms  the  prediction  of  1881.  It  would  have  been  bet- 
ter, had  suflicieat  funds  been  available  in  the  beginning,  to  have 
extended  the  dood  channel  by  dredging  almost  dne  west  until  it  inter- 
sected the  ebb  channel  a  short  distance  to  the  eastward  of  the  Oreat 
Beds  Light.  Then  the  ebb  and  flood  would  have  probably  followed  the 
same  path,  and  there  would  have  been  a  better  proBi»ect  of  having  the 
channel  maintained  by  tidal  scour. 

The  width  of  the  intervening  shoal  is  about  12,000  feet,  and  the  aver- 
age depth  of  water  is  13  feet,  approximately,  between  the' 21-foot  curvee. 

This  will  be  the  future  channel  which  will  connect  the  head  of  the 
Baritan  Bay  with  the  Aniboys,  A  limited  amount  of  dredging  may 
be  done  annually  in  the  Seguine  Point  Channel  to  maintain  a  21-foot 
depth  for  vessels  until  commerce  demands  a  more  direct  and  conven- 
ient route  across  the  shoal  now  lying  at  the  weBtern  end  of  the  bay. 

The  appropriation  of  $40,000,  act  of  September  19, 1890,  was  applied 
toward  the  improvement  of  the  Seguine  Point  Channel  and  the  South 
Amboy  Channel.  The  contract  for  the  former  was  completed  Septem- 
ber 24,  1801,  and  the  channel  was  then  180  feet  wide  and  21  feet  deep, 
mean  low  water.     The  contract  for  the  latter  was  completed  July  8, 
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1891,  and  the  cbaiinel  was  then  170  feet  wide  and  15  feet  deep  at  mean 
low  water. 

Tlte  river  and  harbor  act  of  July  13, 1892,  a|)propria1^  $40,000  for  con- 
tinuing the  improvement  of  the  two  channels,  the  South  Amboy  Channel 
being  then  170  feet  wide  and  15  feet  deep  at  mean  low  water,  and  the 
Seguine  Point  Channel  180  feet  wide  and  21  feet  deep. 

The  work  was  let  to  contract  October  6,  1892,  which  provided  for 
the  removal  of  83,000  cubic  yards  from  the  South  Amboy  Channel  and 
105,000  cubic  yards  from  Seguine  Point  Channel.  The  project  for  the 
former  was  completed  May  13, 1893,  at  wbich  date  the  channel  was  300 
feet  wide  and  15  feet  deep.  Work  was  begun  upon  the  Seguine  Point 
Channel  May  22,  1893,  and  was  in  progress  at  the  close  of  the  tiscal 
year  ending  June  30, 1893. 

WORK  DONE  DURING   THE  FISCAL   YEAR  ENDING  JUNE  30,   1894. 

At  the  opening  of  the  fiscal  year  work  was  in  progress  under  contract 
with  Mr.  Thomas  Potter,  October  6, 1892,  for  the  removal  of  105,000 
cubic  yards  of  material  from  the  Seguine  Point  Channel.  The  contract 
was  completed  July  10,  nfter  the  removal  of  106,930  cubic  yards. 

At  that  date  the  channel  from  Seguine  Point  to  the  eastward  was 
260  feet  wide  and  21  feet  deep,  and  the  channel  leading  to  South  Amboy 
was  300  feet  wide  and  15  feet  deep. 

Work  on  the  channel  from  Seguine  Point  westward  to  Ward  Point 
was  suspended  June  15,  1888,  at  which  time  the  width  was  300  feet  and 
the  depth  21  feet  at  mean  low  water. 

These  late  improvements  have  been  of  material  benefit  to  commerce, 
especially  to  that  coming  out  of  the  Karitan  River  from  the  Delaware 
and  Earitan  Canal.  The  parties  interested  in  this  latter  commerce 
now  claim  that  the  depth  in  the  South  Amboy  Channel  should  be 
increased  to  at  least  21  feet  at  mean  low  water. 

All  the  channels  are  subject  to  deterioration  by  deposits,  the  South 
Amboy  Channel  to  a  less  degree  than  the  others.  Their  maintenance 
therefore  requires  that  frequent  dredging  should  be  done. 

Ko  complaint  has  been  made  by  mariners  during  the  year  that  the 
channels  have  not  furnished  adequate  accommodations  to  shipping, 
except  as  has  been  stated  in  regard  to  South  Amboy  ChauneL 

The  estimate  of  $95,000  recommended  for  the  fiscal  year  ending 
June  30, 1896,  will,  if  appropriated,  complete  the  project  of  1885,  and 
if  the  improvement  is  to  continue  thereafter  a  new  project  and  esti- 
mates will  be  required. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
inclusive  of  outstanding  liabilities,  was  $19,641.33. 

This  work  is  in  tbe  coUection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Princes  Bay.    Nearest  fort,  at  Sandy  Hook,  New  Jersey. 

Amounts  appropriated. 


Ap)»lication. 


Dretlging 

Do. 
Do. 
Do. 
Do. 


Total 


Date.        j  Amount. 


Mar.    3,1881  '  $.">0,000 

Anp.   2, 1882  1  50,  000 

July    5,1884  1  20,000 

Aiifj.  5, 1886  i  37.500 

Auk.  Ill  1888  I  25.  000 

Sent.  19, 1890  40,  000 

July  13, 1892  !  40,  000 


202, 500 


Amount  expended  to  June  30,  1894,  inclusive  of  outstanding  liabilities. .  $260, 952. S2 
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Mimeg  statement. 

Jnly  1. 1893,  lialaute  unaipendc* tSl,  188.51 

June  30,  IMM,  amonnteipeuded  duriug  listal  year 19,  Ml. 33 

July  1, 1894,  balunee  unexpended 1,647.  i» 

{Amonnt  (estimated)  required  for  oompletioD  of  exiatioK  project S6,  375.00 
Amt>uu ttLat can  be  iiToIltaLly  expended  iu  Usual  yearendjncJuQeSO,  1896    %,  000.00 
Submitted  in  rouipliance  witli  requireuientB  of  aectiouH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aundry  civU  act  of  March  3,  1S93. 


s  for  the  ilspiil  year  euding  June  30,  1890,  hiive  remained 
practieally  unchanged,  aud  are  therefore  herein  repeated. 

The  followiug  statement  of  the  couiuierce  of  South  Amboy,  N,  J.,  aud  of  Itiirilau 
ItiTet  WaH  prepiired  by  Hon.  D.  C.  Chafe,  Mayer  of  Sunth  Amboy,  N.  J.r 

BtceipU  and  Shipmcalii. 


Khuic-J^ll! 

Tolfll... 


Total  value,  *45,ff75,943. 


fe»»eU  arrieing  and  departing. 


Claw. 

Komber. 

To==.^. 

,,233,. 

8,  MS 

359,300 
8.80U 

:,gBT,TM 

Fttl. 

eu.it 

'*  i: 

ai.m 

i,us,B«a 

The  following  statement  of  the  commerce  of  Perth  Amboy.  N.  J.,  for  the  year  18S9 
viua  received  from  Mr.  Jainea  Donnelly,  Buperiuteudent  of  tne  Kew  Jersey  diviiion 
IieLigh  Valley  Sailroad  Company: 
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Lehigh  Valley  Jiailroad  tonnage  eastward  and  westward  over  the  wharves  for  the  year  1889, 

[GroBi9  tons.] 


Coal. 
Coke 


Grain 

Steel  rails. 
l*ig  iron . . . 
Iron  ore  . . . 
Lninlier . . . 
Fertilizer  . 


Clay 

Miscellaneous. 


Coal  piers. 


Freight  wharres. 


Vnited  litfinert'  Export  Oil  Company" a  wharf. 


Oil 


Grand  total. 


Received. 


Shipped 


471 
86,194 
33,207 

lOG 


5,867 


Xumbet'f  tonnage^  and  draft  of  vessels. 


1,815,521 
3.058 


125,  743 
34,  052 
87,796 


875 


5,662 
7, 732 


60,867 


Total. 


1,  818. 579 


387,705 


60,867 


2, 267, 151 


Steam. 
SaUing 
Barges 
Boats . . 


Vestels  transporting  eoaL 


Yestels  transporting  freight. 


Ocean  steamers 
Sailing  vessels . 

Lighters 

Canal  boata 


Company's  wharf. 


Barks  and  ships. 


Number. 


102 
848 
311 

4,821 


10 

181 

57 

1,238 


59 


Tonnage. 


500  to  3,000 

50        1,200 

500        1,200 

100  400 


1,500 
500 
200 
200 


8,500 

1,200 

500 

300 


500        1,500 


Draft. 


Feet. 


19  to  23. 5 
15        18 
6        13 
6 


15 


18 


E  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

{1)  Steam  tug  Talisman. — The  steam  tug  Talisman  was  sunk  in  Ged- 
ney  Channel  at  the  southern  entrance  to  S^ew  York  Harbor,  September 
16, 1893,  by  being  run  into  by  the  steamer  Delaware.  The  length  of 
the  tug  was  88  feet,  beam  20.6  feet,  depth  9.9  feet,  and  net  tonnage  60 
tons. 

Sealed  proposals  for  the  removal  of  the  wreck  were  opened  Decem- 
ber 4, 1893,  and,  with  the  approval  of  the  Chief  of  Engineers,  the  work 
was  awarded  to  Townsend  &  Johnston,  at  a  cost  of  $850.  The  wreck 
was  successftilly  removed  by  Muj'- 10, 1894. 

{J2)  U.  8.  Engineer  dredge  Flood  EocJc. — The  U.  S.  Engineer  dredge 
Flood  RocJc^  while  at  work  on  reef  off  Sunken  Meadow,  East  Eiver, 

ENG  94 50 
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waarim  into  and  rank  on  Deoeonber  S3, 1808,  Iqr  &a  fciijboat  WU^ 
hawhen. 

Sealed  proposals  for  the  removal  of  the  wreck  were  opened  Jannary 
31,  1804,  and  oontraet  was  entered  into  Mardi  8^  19M,'witli  John 
Austin,  of  Philadelpbiay  Pa.,  for  raising  and  removing  the  wreck  of 
the  dredge  Flood  Sock  for  94,270.  This  contract  exptoed  May  1,  but, 
with  the  approval  of  the  Chief  of  Engineers,  it  was  exCeBded  to  May 
31,  to  June  30,  and  again  to  Jaly  30. 

(3)  Barge  Milton. — ^The  barge  MiHon,  with  a  cargo  of  odbI,  was 
wrecked  on  the  north  side  of  reef  off  Sunken-  Meadow,  Hell  Gftte^ 
East  Ki  ver,  !N^ew  York,  on  November  20, 1893.  The  cargo  was  removed 
by  the  owners,  and  several  unsuccessful  attempts  were  made  to  raise 
the  vessel.  On  January  20, 1894,  the  barge  slipped  Off  into  dero  watei 
adjacent  to  the  reef.  Two  of  her  masts  had  been'  removed  before  she 
disappeared,  and  the  remaining  mast  was  broken  off  immediately  above 
the  deck  by  a  charge  of  dynamite.  The  wreck  lies  in  W  ftsefr  of  water, 
with  50  feet  of  water  over  her  deck.  During  the  coming  season  an 
attempt  will  be  made  to  destroy  the  hull  of  the  vessd,  to  prevent  irreg- 
9larities  of  the  currents. 

The  total  amount  expende<l  during  the  year  upon  r«novaI  of  wrecks 

is  fosaao. 

Abstract  of  propamlsfor  removal  of  wreck  of  U.  S.  eteam  ir^i§€  Thml  Bock^  <•  JSff«< 
Hirer.  S'ew  xork,  received  in  reeponee  to  adverHiemtmi  dmim  Jmmmmr§  t,  1S94,  and 
opened  Januarif  3X,  1894,  by  Lieut.  Col.  G,  L.  QilleapiBf  Cerp9  qfA^kUen. 


No. 


n 


N 


md  address  of  Iddder. 


John  Anstin,  710  AValnnt  strt'ct.  Pliila- 

delphin,  Pa. 
William    Du   Boin,    642   Mercy   nvcnue, 

BnMjklyn.  N.  Y. 
Cliapinan  Derrick  and  Wrecking  Co.,  70 

South  Htret^t. 


PrieeMd^ 


For  pur- 

ebasoHBd 

removal 

of 
dredge. 


ingof 

dredfldMid 

towthg  to 

designated 

spot. 


$4,270 


$1,000  ;. 


raising 


5,700 


Lovest     bid      for 

dredge. 
Bid   much   below    value  of 

dredge. 


£  14. 


modification  ov  harbor  lines  on  west  hank  of  harlem  river, 

near  washington  bridge,  new  york. 

City  of  New  York, 
department  of  public  parks, 

49  AND  51  Chambers  Street, 
Commissioner^  Office^  J^ljf  ^^>  1893. 
Sir  :  By  chapter  102  of  the  laws  of  1893  of  the  State  of  New  York, 
authority  was  given  to  the  city  of  New  York  to  construct  a  speedway 
ah)iig  the  westerly  bank  of  the  Harlem  Eiver  northerly  of  One  hun- 
dred and  fifty-fifth  street. 

The  dei)artnient  of  public  parks  of  the  city  of  New  York,  now  having 
the  matter  in  charge  and  acting  for  the  city  of  New  York,  has  eaused 
elaborate  and  minute  surveys  to  be  made  of  the  premises  by  its  engi- 
neers, and  from  which  surveys  it  is  clearly  shown,  and  it  seems  advisable 
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for  all  interests,  that  before  the  work  of  constructing  the  speedway 
shall  be  actually  commenced  that  slight  modifications  should  first  be 
made  in  the  bulkhead  lines  of  the  Harlem  River  between  points  some 
500  feet  southerly  of  High  bridge  and  those  at  a  similar  distance  north- 
erly of  Washington  bridge,  as  established  by  the  Harbor  Lino  Board 
October  18, 1890,  and  subsequently  approved  by  the  Secretary  of  War.* 
Having  this  matter  under  consideration,  the  i>ark  board,  by  resolu- 
tions adopted  July  G,  1803,  approved  the  report  of  its  engineer,  and 
designated  the  undersigned  as  its  committee  to  present  to  you  the 
subject-matter  of  modifying  the  location  of  the  bulkhead  lines  on  the 
Harlem  River  between  the  i>oints  above  named,  with  the  request  that 
you  will  cause  directions  to  be  given  to  the  Harbor  Line  Board  to  recon- 
sider their  former  action  so  far  as  relates  to  the  bulkhead  lines  of  the 
Harlem  River  between  the  points  named,  and  that  the  Board  of  Engi- 
neers be  authorized  to  give  the  park  board  a  hearing,  and  recjuest  it  to 
report  their  findings  to  you  at  as  early  a  day  as  may  be  convenient. 
We  have  the  honor  to  be,  sir,  yours,  respectfully, 

Paul  Dana, 


Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


George  C.  Clausen. 


[Socuiid  iudorscmont.] 

Office  Chief  of  Engineers, 

U.  9.  Army, 

July  13,  1893. 

Respectfully  referred  to  the  Harbor  Line  Board  for  New  York  Har- 
bor and  its  adjacent  waters  for  report. 

The  Board  will  give  the  commissioners  of  public  i^arks  of  New  York 
City  a  hearing  on  the  subject  of  this  i)etitiou. 

Thos.  Lincoln  Casey, 

Brig.  Oen.j  Chief  of  Engineers. 

[Tliird  indorsement.] 

The  New  York  Harbor  Line  Board, 

New  York  City,  July  27, 1893. 

Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  accompanying  report  of  the  Board  of  this  date. 

Henry  .Ij.  Abbot. 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  /S.  A., 

President  of  the  Board, 


report  op  board  of  engineers. 

Harbor  Line  Board, 

Neiv  YorJc  City,  July  27,  1893. 

General:  In  accordance  with  instructions  conveyed  in  your  indorse 
mentof  the  13th  instant  ux>on  the  application  of  the  department  of 
public  i)arks  of  N'ew  York  City  for  a  modification  of  the  harbor  lines 
on  the  west  bank  of  the  Harlem  River  noii:h  of  One  hundred  and  fifty- 


See  Annual  Report  Chief  of  Engineers,  1891,  p.  958. 
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fifth  street,  the  New  York  Harbor  Line  Boavft  hH'|;ivea*a'heartng^to 
a  committee  consisting  of,  Messrs.  Panl  Dana  and  morge  O.  Olanaen, 
who  fnUy  explained  tiie  wishes  of  their  department'  A  stamographic 
record*  of  this  hearing  accompanies  this  report,. togetlier: with  two 
maps*  presented  in  explanation  of  tbe  application. 

Tlie  Board  appreciates  the  importance  of  a  public  line  of  travel  con- 
necting the  streets  of  the  city  at  the  proposed  point  of  stortiiig  with 
the  district  near  Kings  bridge.  The  city  authofitiea  ntfjfe  also  the 
advantages  of  a  public  driveway  where  no  cross  streets  will  interfere 
with  high  speed,  and  where  the  natural  beauties  of  the  sunonndings 
will  add  to  the  attractions  of  a  pleasure  resort  opini  to  all.  TEfaey  alSo 
urged  that  the  diminution  of  the  proposed  general  widtti  of  *the  road- 
way at  the  Washington  bridge  from  100  feet  to  40  feet  would  be  dan- 
gerous to  vehicles  driven  rapidly.  The  Board  can  not,  liowever,  fell 
to  recognize  that  these  advantages  should  not  be  obtained^by  serioaaly 
intertidriug  with  a  greater  public  inter«st,'theflct»  navigaltou-of  tiie 
Harlem.  One  imxK>rtant  object  of  the  improvement  of  rais  rivernow 
in  progress  is  to  relieve  the  congested  channel  around  tiie  "MMrthorn 
portion  of  the  city  from  the  transit  of  canal  boatsen  xoutefhmi:  the 
upper  Hudson  to  Long  Island  Sound.  The  public  Joutnals  of  Ittte  have 
contained  vigorous  complaints  against  the  passage  of  theae  torws  as 
interfering  with  ferrybrats  and  other  vessels  and  endangering  .life  in 
this  crowded  waterway.  The  general  width  of  the  navigable  tshaanel 
of  the  Harlem  has  been  fixed  at  400  feet,  but  at  a  part  of  theloeality 
in  question  this  width  has  been  reduced  already  to  375  feet  to  tmmi 
interference  with  vested  rights  on  tlie  east  bank.    This  ehange  in  the 

Sroject  was  advised  unwiuingly,  as  appears  firom  the  tepait  ei  the 
^ard  of  Engineers  dated  August  3, 1886,  which  contains  the  feUowing 
language  : 

Tho  Board  in  its  report  dated  June  2, 1886,  declined  to  recommend  tbe  narrowing 
of  the  cliaunel  in  the  Harlem  Kiver  opposite  the  Ogden  estate  to  350  feet  or  to  move 
the  4(X)-foot  channel  50  feet  to  the  westward,  as  the  first  project  would  ondnly  nar- 
row tho  channel  and  the  second  would  materially  increase  tne  expeniie  of  tiie  work. 

WhiU)  any  diminution  in  width  is  undesirable,  should  it  be  considered  advisable 
to  modify  tho  original  plan  for  the  purpose  of  avoiding  tedious  litigation  and  hasten- 
ing the  commoncoment  of  the  work,  aud  since  a  more  favorable  landing  place  would 
be  obtained,  it  can  be  done. 

The  reduction  in  width  at  this  point  to  375  feet  will  not  offer  any  serious  inoon- 
venience,  as  the  formation  of  the  western  bank  will  not  admit  the  constrnction  of 
wharves  and  landing  i)laces.  The  castei-n  side  only  can  be  encumbered  with  vessels 
di8(*harglng  cargo. 

In  studying  the  project  now  before  us,  which  has  the  approval  of  the 
city  authorities  and  is  therefore  entitled  to  much  weight,  the  Board 
lias  endeavored  to  recoucile  as  far  as  possible  the  two  conflicting 
interests. 

The  projected  speedwjiy  is  planned  to  have  a  width  of  100  feet 
between  curbs,  with  side  promenades  each  25  feet  in  width.  At  two 
points  only  in  the  total  distance  of  about  2^  miles  do  obstacles  exist 
which  cause  a  change  in  the  established  harbor  lines  to  be  desirable. 
These  points  are  situated  at  High  bridge  and  at  Washington  bridge. 

At  High  bridge  the  space  between  piers  is  70  feet,  aud  as  the  drive- 
way crosses  its  line  at  a  small  angle  the  carriage  space  is  practically 
reduced  to  about  iu  feet,  while  the  promenade  on  tlie  river  side  is  wholly 
cut  off.    In  the  opinion  of  the  Board,  an  ir<m  footway  about  12  feet  in 

*  Omitted. 
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width  carried  around  the  river  side  of  the  outer  pier  wouhl  meet  all 
needs;  but  if  the  city  authorities  are  not  satisfied  with  this  arrange- 
ment of  tlie  difficulty  the  bridge  pier  obstructing  the  carriageway  may 
be  replaced  by  an  iron  truss  covering  two  spans  and  affording  the  full 
width  desired.  At  this  locality,  therefore,  the  Board  can  not  recom- 
mend any  change  in  the  evstablished  harbor  lines. 

At  Washington  bridge  the  difficulty  is  more  serious.  The  abutment 
unfortunately  stands  in  the  middle  of  the  projected  carriageway,  leav- 
ing a  minimum  space  between  it  and  the  establisiied  bulkhead  line  of 
only  about  41  feet.  The  application  is  to  shift  the  bulkhead  line  at 
this  place  about  58  feet  toward  the  channel.  But  as  the  width  here 
has  already  been  reduced  from  400  feet  to  375  feet,  as  noted  above,  this 
would  leave  a  width  of  channel  of  only  about317  feet,  which  is  a  reduc- 
tion greater  than  the  Board  thinks  advisable,  since  the  east  bank  is  suit- 
able to  and  will  be  used  for  commercial  purposes  involving  the  lying  of 
vessels  along  the  bulkhead,  thus  further  reducing  the  waterway. 

The  Board  regards  any  encroachment  on  the  channel  aiiiinjurious  and 
as  likely  in  the  future  to  give  rise  to  well-grounded  complaints  from 
the  shipping  interests. 

In  view  of  the  need  of  an  ample  highway,  the  Board,  however,  recom- 
mends that  an  additional  width  of  about  21  feet  be  given  by  modifying 
the  established  harbor  line  as  explained  below  and  as  shown  on  the 
accompanying  map.*  This  plan  involves  an  interruption  to  the  prom- 
enade on  the  river  side  in  the  vicinity  of  the  abutment,  which  may  be 
obviated  either  by  an  iron  foot  bridge  on  the  water  side  leaving  a  clear 
headway  of  24  feet,  or  by  two  iron  footbridges  crossing  to  the  west 
promenade  at  suitable  distances  before  reaching  and  after  leaving 
Washington  bridge.  Similar  bridges  are  now  used  at  several  street 
crossings  of  the  New  York  Central  Railroad  north  of  the  Forty-second 
sti*eet  station. 

This  plan  is  regarded  as  a  compromise  not  wholly  satisfactory,  and  the 
difficulty  can  better  be  met  by  the  purchase  by  the  city  of  a  space  on 
the  east  bank  identical  with  that  called  for  by  the  desired  extension 
of  the  bulkhead  line  on  the  west  bank  and  the  shifting  of  the  estab- 
lished bulkhead  lines  on  both  banks  to  the  eastward,  preserving  the  full 
width  of  channel  (375  feet)  between  them,  as  now  determined.  This 
alternative  plan  the  Board  prefers,  if  satisfactory  to  the  city  authorities. 

The  modification  of  the  harbor  lines  suggested  above  may  be  pre- 
cit>ely  defined  as  follows: 

Beginning  at  a  point  A  on  the  harbor  line  on  the  west  bank  of  the 
Harlem  River  established  by  the  Secretary  of  War  October  18, 1890, 
721  feet  south  of  the  center  line  of  the  western  abutment  of  Washing- 
ton bridge,  the  recommended  line  runs  thence  northerly  in  a  sraight 
course  a  distance  of  1,630  feet  to  a  point  B  in  the  said  harbor  line  889 
feet  north  of  the  center  line  of  said  western  abutment. 

The  coordinates  of  the  point  A  are  north  6180.03  and  east  741.48, 
and  those  of  point  B  are  nortt  7806.61  and  east  708.37  5  the  origin  of 
coordinates  being  the  southeast  corner  of  Tenth  avenue  at  its  intersec- 
tion with  One  hundred.a'nd  fifty-fifth  street,  !N^ew  York  City. 

The  modified  line  so  drawn  will  pass  to  the  eastward  of  the  eastern 
face  of  the  western  abutment  of  Washington  bridge  a  distance  of  62 
feet  approximately  and  eastward  of  the  established  harbor  line  at  that 
point  a  distance  of  21  feet.     Such  a  line  gives  all  the  extension  of  the 


"Omitted. 
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barbor  line  at  that  point  wkich-  the  Board  tfainka  «an  be^grmtad-ooii- 
guttently  with  a  due  regard  to  the  ^*j^iMory«Bon  oad  grotcwtian  of  tbe 
navigable  waters"  of  the  Harlem  Biver« 
Bespectftilly  snbmitted: 

Hekry  L.  Ajibot. 

OoIoimI  of  JS^^MMoriy 

Bvt  Brig,.€f€m^  TT.  8.  A. 

€L  3*  OOHBTOGIL 

CohneliffMfimeerMj. 

Jtot  Brig.(lm^  U.  &  A, 
.   Henry  M.  BoimT, 

Q,  L.  GiLLESFIS, 

Lieut  Col^  CmrfB  of  JSmgimeetM. 
Brig.  Gen.  Thoxib  L.  OASET^ 

Chitf  of  Ungineergy  U.  &  A. 

[First  iadoneneiit.] 

Office  Chief  of  EiiaiHSEX8y 

it;  &  ABX7, 

Bejftmmber  gS^  2893. 

BespectAilly  Tetnmed  to  the  Secretary  of  War,  withieoonaiieiidalioii 
that  the  modification  of  the  established  harbor  linie  ft>r  Che  Hnlem 
Biver  at  *^  Washington  bridge,"  as  explained  In  ibe  iiithin  report  and 
delineated  on  the  accompanying  drawing,  be  approredt  and  tltat  the 
Secretary  place  his  approval  both  npon  this  report  and  upon  the 
drawing. 

'  Th68.  LmcouT  GA3ST^ 

Brig.  Oen.j  Chief  of  Engineers. 

[Second  iudoraement.] 

War  Department,  October  2^  1893. 

Tlie  witliin  report  of  the  New  York  Harbor  Line  Board  is  approved 
as  recommended  by  the  Chief  of  Engineers. 

Daniel  S.  Lamont, 

Secretary  of  War. 


E  15. 

ESTAHLLSllMKNT  OF  HARBOR  LINKS  ALONG  WESTCHESTER  CREEK,  NEW 

YORK. 

I^EW  York,  June  12^  1894. 

Sir  :  I  respectfully  request  that  a  dock  or  harbor  line  be  established 
alon^  Westchester  Creek,  Westchester  County,  New  York.     Several 
bulkhead  docks  are  already  built. 
Yours, 

Alex.  J.  Howell. 
lion.  Secretary  of  War. 
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report  of  lieut.  col.  g.  l.  gillespie,  corps  of  engineers. 

Engineer  Office,  U.  S.  Army, 

New  TorA-,  N.  Y.,  J^ine  23, 1804. 

General  :  lieferring  to  second  indorsement^  office  Chief  of  Engineers, 
June  14,  1894,  I  have  the  honor  to  say  that,  in  my  opinion,  harbor  lines 
should  be  established  along  Westchester  Creek. 

Tlie  width  of  the  stream  at  the  entrance  to  the  e>ituary,  estimated 
between  the  high-water  lines  of  the  two  banks,  is  550  feet,  and  at  the 
head  of  navigation  100  feet. 

These  widths  are  already  small,  and  can  not  be  diminished  by  arti- 
ficial structures  without  endangering  the  future  commercial  importance 
of  the  creek. 

At  present  navigation  is  carried  on  chiefly  at  high  water,  as  the 
average  depth  in  the  channel  is  4  to  5  feet  only,  the  range  of  tides 
being  7  feet  approximately.  There  are  few  wharves  upon  tliC  stream, 
and  none  project  beyond  the  low- water  line. 

It  is  not  practicable  to  describe  by  precise  courses  and  distances  the 
harbor  lines  herein  recommended  for  adoption,  as  there  are  no  improve- 
ments, built  of  permanent  materials,  along  the  banks  to  which  the  dif- 
ferent points  of  the  lines  may  be  referred  by  coordinates. 

It  is  therefore  deemed  preferable  to  locate  them  by  the  high-water 
and  low- water  marks  represented  upon  the  latest  chart  of  Westchester 
Creek,  prepared  from  the  survey  of  May-June,  1891,  to  which  reference 
is  made  in  the  Annual  Report  of  the  Chief  of  Engineers,  1891,  part  1, 
p.  955,  and  to  show  upon  an  illustrative  map  the  exact  distances 
between  the  harbor  lines  of  the  two  banks  at  different  points  from  the 
estuary  to  the  head  of  navigation  at  Westchester. 

The  improvement  proposed  for  this  stream  in  1891  contemplated  a 
channel  width  of  100  feet  across  the  estuary  ;  thence  80  feet  width  to  a 
point  1,000  feet  above  Scriven's  Wharf;  and  thence  60  feet  width  to  the 
head  of  navigation.  (Annual  Rei>ort  Chief  of  Engineers,  1891,  part  1, 
p.  956.) 

I  have  the  honor  to  recommend  that  the  bulkhead  line  of  each  bank 
be  located  generally  ahnig  the  high-water  line,  and  be.  given  such 
directions  as  will  avoid  undue  sinuosities,  and  that  the  pierhead  line  of 
each  bank  follorw  the  adjacent  low-water  line  in  such  manner  that  the 
width  between  the  opposite  bulkheads  shall  diminish  uniformly  from  500 
feet  at  the  entrance  to  100  feet  at  Westchester. 

The  exact  relations  between  the  two  sets  of  lines  at  every  point 
between  the  estuary  entrance  and  the  head  of  navigation  are  clearly 
delineated  upon  an  accompanying  tracing,*  which  is  is  a  copy  of  the 
chart  prepared  from  the  survey  of  1891. 

The  proposed  lines  have  been  exhibited  to  as  many  parties  in  inter- 
est along  the  river  as  could  be  reached,  and  no  opiwsition  to  their 
establishment  has  In^en  expressed. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lient.  CoL.  Corps  of  Etujinecrs, 

Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  EnffhieerSj  U.  S.  A, 


M)mitted. 


REPOKT  OF   TS] 


Opi'ic: 


e  OF  Engikebbs, 

U.  8.  Army, 
June  i-S,  J894. 
liespertfnlly  submitted  to  the  Recrefary  of  War. 
The  establialimcBt  of  harbor  liuett  along  Wesitrbester  Creek  having 
been  requested,  the  subject  has  been  giveu  carefal  coDsideratioii  by 
Lieut.  Col.  G.  L,GiUeRpie,  Corps  of  EngineeiB,  to  whose  report  tierein 
attention  is  respectfully  invited. 

Col.  Gillespie  is  of  the  opiDion  that  harbor  lines  should  be  estab- 
lished along  Westehester  Creek  from  the  estuary  at  East  River  to  West- 
chester, N.  Y.,  and  he  accordingly  (submits  the  ai?conipanying  drawing* 
on  which  are  delineated  the  pier -bead  and  bulkhead  lines,  the  estab- 
lishment of  which  is  considered  essential. 

I  recommend  that  these  lines  be  appioved,  and  that  the  Secretary 
place  his  approval  both  upon  this  report  and  upon  the  drawing. 
Thos.  Lincoln  Casey, 
Briif,  0671.,  Chief  of  Engineers. 

[Sroooa  iodgrgnm^nl-l 

War  Ubpartment,  June  39,  1894. 
Approved  as  recommended  by  the  Chief  of  Engiueer». 

IJANIKL  S.   Lamont, 

Secretary  of  War. 


APPENDIX  F. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  PART  OF 
LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN  NORTH- 
EASTERN NEW  JERSEY. 


REPORT  OF  CAPT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Snmpawanus  Inlet,  New  York. 

2.  Caiiarsie  Bay,  New  York. 

3.  Sheepshead  Bay,  New  York. 

4.  Arthur  Kill,  New  York  .and  New  Jer- 

sey. 

5.  Channel  between  Staten   Island  and 

New  Jersey. 

6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rahway  River,  New  Jersey. 

9.  Raritan  River,  New  Jersey. 


10.  South  River,  New  Jersey. 

11.  Key  port  Harbor,  New  Jersey. 

12.  Mattawan  Creek,  New  Jersey. 

13.  Shoal  Harbor  and  Comptou   Creek, 

New  Jersey. 

14.  Shrewsbury  River,  New  Jersey. 

15.  Manasquan  (Squan)  River,  New  Jer- 

sey. 

16.  Removing  sunken    vessels    or  craft 

obstmctinj;^  or  endangering  navi- 
gation. 


HARBOR    LINES. 


17.  Shrewsbury  River,  New  Jersey. 


Engineer  Office,  TJ.  S.  Army, 

New  York,  July  9,  1894. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1894. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas.  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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p  1. 

IMPROVEMENT  OP  SUBCPAWANUS  INLET.  NEW  YORK. 

Sampawanas  Inlet,  known  in  the  neighborhood  Ind  on  the  Coast 
Survey  charts  as  Sampawams  Greek,  is  a  small  creek  on  the  south  side 
of  Long  Island,  emptying  into  the  Great  Sonth  Bay.  It  lies  aboat  3j5 
miles  cast  of  ^ew  York  City,  15  miles  east  of  the  western  end  of  Clreat 
Sontli  Bay,  and  nearly  twice  as  far  fh>m  its  east^n  end. 

The  project  of  improvement  provides  for  dredging  a  channel  150 
feet  wide  and  5  feet  deep  at  mean  low  water  from  t&  5-foot  carve  in 
the  bay  to  the  steamboat  dock  at  the  month  of  the  creek,  a  distance  of 
about  1,500  feet,  and  thence  5  feet  deep  and  100  foet.wide  up  tiie  inlet 
to  the  town  of  Babylon,  a  distance  of  about  3f500  feet  fiul^her.  The 
estimated  cost  of  making  this  improvement  is  $^115. 

Of  this  amount  97,000  has  been  appropriated,  the  last  allotmetit  being 
included  in  the  act  of  August  2, 1882.  With  this  sum  the  cluuiBel  wns 
given  a  width  of  75  feet,  and  mean  low  water  depth  of  5  feet  from  the 
steamboat  wharf  to  a  point  750  feet  below,  besidea  two  4aite,  eaeh  26 
feet  wide,  alongside  the  wharf.  The  improvement  has.  however,  not 
been  permanent,  as  shown  bv  an  examination  made  in  1886. 

Ten  thousand  dollars  can  be  expended  in  giving  a  6*foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  think  that  .the  work  is 
more  a  matter  of  local  than  public  interest. 

Tills  work  is  in  tho  collection  district  of  New  York,  which  is  the  neansit  port  of 
entry.    Nearest  light-bouse.  Fire  Island  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  ddring^the  flscal  year 
ending  June  30, 1894,  was  $87,849,497.58. 

Axouirrs  appropriated. 
By  act  of— 

March  3.  1881 $5,000 

August  2,  1882 2,000 

Total 7,000 

Amon  nt  cxjiended 7, 000 

Money  statemoit. 

'  Aujount  (estimated)  required  for  complotiou  of  existing  project $16, 115  00 

Auiount  that  can  bo  profitably  expeudediu  fiscal  year  ending  JuneSO,  1896    10,000.00 
Submitted  in  compliance  with  re({uirement8  of  Hoctions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


Tb<'  following  statistics  relative  to  the  commerce  of  Sumpawauus  Inlet,  New  York, 
diirin';  the  year  ending  December  31,  1893.  were  kindly  furnished  by  Hon.  James  H. 
Cooper,  justice  of  the  peace,  Babylon,  L.  I. 


Articles. 


!  Amonnt.     Vahie. 


,.._ 


OvHtors  nnd  claniR 

F'iHh 

Itiiildin^  maUTial. 
MiscuUaiieous 


Total 


Tonft. 

140  , 

330  I 

800  i 

80  ; 


$28,000 

40  200 

22.  000 

7,500 


1,350  .     103.700 


VoAsels.     Number 


Avurage 
draft. 


timoagv. 


Steam 
Sail... 


2 

310  I 


Feet. 


^4 


Tona. 


80 
12 


312  '. 


This  table  hIiows  a  decrease  of  70  tons  when  compared  with  that  given  for  calen> 
dnr  year  1892. 
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F2. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

The  first  survey  of  this  bay  witb  a  view  to  its  inipiovement  was  made 
in  1879.  The  scheme  of  impiovement  involved  a  channel  0  feet  deep  at 
mean  low  water,  and  100  to  150  feet  wide,  extending  from  the  sliore  at 
Ganarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
of  about  3,500  feet.  It  was  thought  that  the  channel  might  be  main- 
tained by  the  construction  of  two  pile  dikes,  forming  a  tidal  reservoir. 
Tlie  estimated  cost  under  this  project  was  $88,000.  A  history  of  the 
work  in  considerable  detail  is  given  in  the  Annual  Keport-  of  the  1 'hicf 
of  Engineers  for  1887,  Part  I,  p.  G37. 

The  total  amount  expended  on  this  improvement  to  June  30, 1803,  was 
$48,535.88,  with  which  two  pile  dikes  had  been  built  and  maintained  on 
the  north  and  south  sides  of  the  channel  at  its  entrance  into  Jamaica 
Bay  1,058  and  820  feet  long,  respectively,  and  the  channel  dredged  to  a 
depth  of  6  feet  at  mean  low  water  and  width  of  about  125  feet  from 
Ganarsie  Landing  to  the  deep  water  of  the  bay.  In  addition  to  this 
several  other  improvements  not  contemi>lated  in  the  main  project,  but 
which  added  materially  to  the  facility  of  navigation  or  to  the  mainte- 
nance of  the  channel,  had  been  executed,*  viz,  the  excavation*  of  a  cut 
100  feet  long  and  50  feet  wide,  with  a  depth  of  6  feet,  on  the  cast  side 
of  the  steamboat  landing  at  Ganarsie,  and  a  cut  at  the  end  of  the  wharf 
at  Ganarsie  Lauding  extending  through  to  the  southwest  to  connect 
with  the  southwest  channel,  the  latter  for  the  purpose  of  promoting 
tidal  circulation.  The  tidal  currents  are  due  to  a  mean  rise  iind  fall  of 
4.7  feet. 

Dredgifig  under  contract  dated  April  15, 1893,  with  J.  U.  Fenner,  of 
Jersey  Gity,  N.  J.,  as  detailed  in  my  Annual  Report  for  1893,  p.  1101, 
was  begun  May  23,  1893,  and  at  the  close  of  that  fiscal  year  7,807 
cubic  yards  of  material  had  been  removed.  This  contract  was  con- 
cluded July  12,  1893,  with  a  total  removal  of  10,800  cubic  yards  of 
material,  2,805  cubic  yards  of  which  was  dredged  from  the  main  chan- 
nel, and  7,995  cubic  yards  from  the  west  channel,  at  24  cents  and  40 
cents  per  cubic  yard,  resi)ectively. 

Under  this  contract  the  main  channel  alongside  and  in  front  of 
Ganarsie  Landing  attained  a  mean  low-water  depth  of  C  feet  and  width 
of  70  feet  for  a  distance  of  440  feet,  and  the  west  channel  was  given  a 
mean  low- water  depth  of  4  feet,  with  widths  of  from  20  to  70  feet,  for  a 
distance  of  1,317  feet.  Slight  necessary  repairs  were  made  to  the  east 
dike  in  December,  1893. 

The  expenditures  during  the  fiscal  year  amounted  to  $4,402.02,  as 
follows : 

Dredging  nniler  contr.ict $3,  871 .  *20 

Kepairing  diko 14:^.23 

iDHpectiou '10.  CO 

Drafting 150.(0 

Administration 257.59 

Total 4,4ti2.02 

Oanarsie  Landing  besides  being  the  ternuuus  of  the  Brooklyn,  Kocka- 
way  Beachand  Jamaica  Bay  Kailroad,  from  which  passengers  are  trans- 
shqiped  by  steamer  to  Rockaway  Beach,  has  a  large  fishing  industry. 

it  is  tlioiight  that  $10,090  will  suffice  to  com]>lete  the  present  scheme 
of  iflAfrevement,  but  other  amounts  will  have  to  be  appropriated  from 
time  to  time  in  order  to  maintain  the  channels. 


ThiH  W"rk  Ja  iu  the  roltcrtiuu  ilialrii't  of  New  Yurk,  wliioli  in  tlio  iionvcst  port  of 
■iilry.     NenrcBt  liKLt-hoiise,  Tort  Tomjiking  lAsiii;  McBrrst  fort,  Fort  UniiiiUon. 

The  amount  of  revenue  pollecled  at  the  port  of  New  Yi)rk  duriug  llio  I'ibcuI  ypiir 
iiiiliuKJiino  30,  1894,  waa  $87,849,487.58. 


iiy  bH  of- 

Juuel4,  1880 JIO,  000.  Of) 

March  3,  1881 5.000.00 

Aiignsta,  1882 3,000.00 

July  5, 1884 B,  000, 00 

AiiKUBtr.,  1886 10,000.00 

Aiii{U8tll,a888 10,000.00 

s..nteiiibitr  19,  1S90 5,000.00 

Jnly  13,  1892 5,000.00 

Total 53,000.00 

AiiionntespeiHlHil 52,997.60 

Moneii  statement. 

.liilvl.  ISOa,  bulHncn  uueipended M.  4)14.12 

Jiilie30,  189-1,  auioiiiit  espeuded  diiriiig  fiscal  y«ar 4.462.02 

.Inly  1,  1894,  bulance  unexpended _ 2.10 

{Atnouut  (ttstiniated)  required  for  completion  of  eiiHtiiig  proiect 35, 000. 00 

AmoLintthntcanbeprolititlilyoxpeiidedin  [IscalyeareudincJuiieSO,  18»G  8, 000. 00 
Submitted  in  conipliance  with  requirements  of  sections  3  of  river  and 

harbor  acta  of  1866  and  1867  nnd  of  sundry  civil  act  of  Marrli  S,  1893.  ^^_ 


OOMMZBCIAL  BTATmrca. 

The  following  Btatiatlea  relative  to  tbe  conmieroe  of  CuisTBte  Bay,  New  Tork,  dnr- 
ing  tbo  year  ending  December  31,  1893,  were  ^rntBlied  by  Hr.  Williun  Warner, 
superintendent  of  the  Brooklyn,  Jamaica  Bay  and  Rockaway  Beneb  EailnuMl : 


i«,.,... 

A»aa»t. 

Value. 

Ve-sl.. 

Number. 

^^i^' 

uZV^. 

Iton*. 

Is 

IS.OOD 

f2l5.DM 
IS.  000 

«:ooo 

M,SOO 

Si*™.... 

100 

Ftet. 

1 

nm*. 

IJ 

«!>,S10 

310.  wo 

IH 

Tbe  above  table  shows  a 


r  that  reported  for  year  1892. 


IMPROVEMENT  OF  SHEEP8HEAD  BAY,  NEW  YORK. 

Sbeepshead  Bay,  Long  Islaiict,  is  a  Bmall  tidnl  bay  aboat2  miles  long, 
lyiog  iuside  Coney  Island,  New  York,  and  extf.iiding  easterly  from  the 
village  of  Gravesend  to  Kockaway  Inlet,  into  which  it  empties.  Its 
width  varies  from  100  to  1,000  feet,  and  its  depths  from  0  to  10  feet 
at  mean  low  water.  Tlie  natural  entrance  is  subject  to  progressive 
changes  of  position,  due  to  the  action  of  the  waves  on  the  aandy 
beaches. 
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The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel  100  feet  wide  and  6  feet  deep,  mean  low  water,  was  modified 
in  February,  1889,  the  modified  project  contemplating  a  channel  5,350 
feet  long,  GO  feet  wide,  and  5 J  feet  deep,  mean  low  water,  from  the  town 
of  Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing  at  that 
point.  This  channel,  which  was  completed  December  6, 1889,  seems  to 
have  maintained  itself  in  a  very  satisfactory  manner. 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1893,  was  $25,943.45. 

With  this  amount  a  channel  had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
5J  feet  deep,  at  mean  low  water,  for  a  distance  of  3,400  feet  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first- mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained 
itself,  having  contracted  to  a  width  of  60  feet  with  an  average  depth 
of  5J  feet  mean  low  water. 

Sheepshead  Bay  is  a  harbor  of  minor  importance,  and  must  so  con- 
tinue until  the  entrance  can  be  improved  by  an  expensive  system  of 
jetties.  At  present  it  is  for  the  most  part  used  as  a  haven  for  small 
oyster  and  clam  boats  and  for  a  large  fleet  of  pleasure  boats  in  the 
summer  season.  The  utility  of  future  appropriations  must  be  judged 
of,  therefore,  by  these  facts. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1894,  amount  to 
$24.50  for  office  expenses. 

Thifcj  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry;  nearest  light-bouse,  Fort  Tompkins  Li^ht;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30, 1894,  is  $87,849,487.58. 

Original  estimate  (1879) $100,000 

Revised  estimate  (1882) 34,200 

AMOUNTS  APPROPRIATED. 

By  act  of— 

June  14. 1880 $3,000.00 

March  3, 1881 5,000.00 

August  2, 1882 3,000.00 

July  5, 1884 5,000.00 

August  5, 1886 5,000.00 

August  11, 1888 5,000.00 

Total 26,000.00 

Amount  expended 25, 967. 95 

Money  stntenient 

July  1, 1893,  balance  unexpended $56. 55 

June  30, 1894,  amount  expended  during  fiscal  year 24. 50 

July  1, 1894,  balance  unexpended 32. 05 

July  1, 1894,  outstanding  liabilities 29. 68 

July  1, 1894,  balance  available 2.37 
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Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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F  4. 
IMPBOVKME-NT  OF  ARTHUH  KILL,  SEW  VOUK  ASD  SEW  JEBSET. 

A  history  of  tlUH  improvement,  wliicb  originated  by  fqwcial  resnla- 
tioii  of  tho  Comriiittee  of  Commerce  in  the  Senate,  is  given  in  tU« 
Aiiiioai  Uepoi-t  nt  tlio  Cliief  of  Engineers  for  1889,  Part  1,  p.  SW,  itiid 
H  fiirtliei'  Rtatt.iii)ttiit  of  the  condemnation  proceedings  uecessai'y  for  iJie 
auiuiremeiit  of  tlitt  laud  forming  8te«p  Point  is  given  in  my  Auuuid 
Repoit  for  181H),  \\  fH'.S.  The  approved  project  provides  for  the  Feniuvnl 
of  tliis  point  of  land  by  Ba::cL-ssivG  parallel  cuts  to  the  regular  rhaoncl 
depth,  with  the  object  of  i-ectifying  the  cnrrent  near  the  Baltimore  and 
Ohio  Uailroad  bridge.     It  is  estimated  to  cost  $2(>,iiU>, 

Up  to  June  30. 1893,  8131,090.74  had  been  expended  in  aoqairiog  the 
land  and  in  dredging  off  nboat  IJ  acres  of  the  point,  increasing  the 
width  of  the  channel  by  ^J5  teet,  und  resultiitg,  as  observation  ishows, 
in  directing  the  currents  more  nearly  perpendicular  to  the  bridge.  The 
totalnidth  of  the  channel  at  thm  point  is  now  72o  feet,  with  a  niimmnm 
deptti  of  13  feet  at  mean  low  wat«r. 

The  Italaiice  of  funds  pertaining  to  this  improvement  were  iusnffi- 
cient  to  pennit  the  continuance  of  active  oi>eratious  during  the  present 
fiscal  year  and  no  work  has  therefore  been  attempted.  The  expendi- 
tures during  the  fiscal  year  amount  to  ¥380  for  olllce  expeiuies. 

Tho  balimce  of  the  e»timato  ($4,500)  can  be  prutitably  expendi-d  in 
nompletiug  the  work. 

Thin  work  is  iu  tbo  collcctiim  lUiitrkt  of  Now  York,  vbich  U  thn  iicorrst  jiorl  of 
aitry4  iiuareiit  light-hoiiiie,  I)«r|*cii  Point  Liclit;  iiearMt  fort,  t'orl  I'ompkiiu 

Amonnt  nf  revcnae  colleolAtl  Ht  tlioiuirtof  N>nr  York  dnring  the  toad  t — 
Sana  »>,  ISaj, )» *87,W9.1«7.6a.  ^  " 

AMOUNTS 

By  act  of^ 

AD);u8tll,18S8 no, 000. 00 

September  19,  1890 7,000.00 


Sentenib 
July  13, 


5,000.00 

Total 2^000.00 

Amount  ex  pcDiIed 21,170.74 

Monet/  statement. 

Jnlj  1,  1893,  lialanco  unexpended 9909.26 

JddoSO,  1894,  amoHiit  upended  da  ring  liacal  year 380.00 

Jii]  J  I,  1894,  Lalanco  unesponded 529. 2S 

Aiiioimt  availiible  for  fiacnl  year  endio);  June  30, 1895 529.26 

f  Amonnt  (estimatod)  retjoired  for  completion  of  exiHting  project 4,500.00 

AQiuuiitthutc;iti  bo  protitably  fxpendeal  in  fiscal  year  ending  JoneSO,  1896  4,500.00 
Submitted  ia  compliance  with  reqairenients  of  Beclions  2  of  river  niid 
bnrbor  acts  of  1866  aad  1867  aud  of  eundrj-  civil  act  of  MBich  S,  1888. 


COMMBKCIAL  STATISTICS. 

The  following  statiatlcs  relative  to  tbc  coiumerco  of  Arthur  Kill,  New  York  and 
New  .Torsey,  during  the  ^ear  ending  December  31,  1893,  wcro  compiled  l^om  state- 
montB  funiiahed  by  parties  making  shipments  over  this  waterway. 
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Articles. 


Amount. 


Coal 

Oils 

Iron  and  ores 

Buililing  material 
Miacelluucous  — 

Total 


Tons. 

2, 522, 210 

64,000 

32,752 

117,815 

641,531 


Value. 


Veasels. 


f9, 504, 662 

1, 210, 000 

1, 072, 700 

844,583 

18,908,200 


Stenm  . 
Sail.... 
llarges. 
Rafta.. 


3,384,-^08  i  31,630,135 


Number. 


200 
1.00*1 
2,977 
6,873 


Average 
draft. 


Average 
tonnage. 


Feet. 


12 
14 
11 


Tonit. 


55G 
393 
G90 


11,052 


The  above  table  shows  a  decrease  of  1,450,696  tons  when  compared  witli  .'iinonnt 
reported  for  year  1892.  This  decrease  is,  to  a  ^reat  extent,  due  to  the  failure  of 
shippers  to  reply  to  letters  requesting  this  information. 


IMPROVEMENT    OF    CHANNEL     BETWEEN    STATEN    ISLAND    AND 

JERSEY. 


NEW 


A  description  of  this  channel  and  a  complete  history  of  the  work 
done  toward  its  improvement  may  be  found  in  the  Annual  Rejwrt  of  the 
Chief  of  Engineers  for  1887,  Part  I,  p.  743. 

Thus  far  the  improvement  has  been  confined  to  that  i>ortion  of  the 
channel  (about  If  miles  long)  which  lies  to  the  east  of  Elizabeth  port, 
N.  J.,  and  at  the  mouth  of  Newark  Bay.  This  originally  had  a  depth 
of  only  9J  feet  at  mean  low  water,  while  the  remainder,  lying  between 
the  shores  of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to 
40  feet  at  mean  low  water. 

The  present  project,  adopted  October  20,  1890,  contemplates  dredg- 
ing the  channel  to  a  uniform  depth  of  14  feet  at  mean  low  water  over 
the  entire  width  of  400  feet. 

The  amount  expended  on  this  improvement  to  June  30, 1803,  was 
$108,243.88,  and  the  total  amount  of  work  accomplished  consisted  in 
the  construction  of  a  short  dike  and  the  dredging  of  a  channel  through- 
ont  the  entire  extent  of  the  improvement,  13  feet  in  depth  at  mean  low 
water,  with  widths  varying  from  300  to  350  feet.  It  should  be  added, 
also,  that  for  3,000  feet  in  the  vicinity  of  the  bend  at  the  Stake  Light 
the  width  had  been  increased  to  400  feet,  with  low- water  depths  of 
from  13  to  14  feet. 

'  An  appropriation  of  $15,000  was  made  in  the  act  of  July  13, 1892.  A 
project  for  the  expenditure  of  this*  appropriation  in  widening  and  deep- 
ening the  channel  at  such  points  as  prove  on  examination  to  be  most 
deficient,  the  work  to  be  done  by  contract  after  advertisement  and 
award,  in  accordance  with  regulations,  was  approved  July  26, 1892. 

Work  under  the  project  was  deferred  pending  a  survey  of  the  chan- 
nel in  the  vicinity  of  the  Corner  Stake  Light  to  determine  the  amount 
of  shoaling  that  had  taken  phice  at  this  locality  since  dredging  was 
last  done.  This  survey  was  made  in  November,  1893,  and  showed  that 
the  improved  channel  with  widths  of  from  300  to  350  feet  and  depth  of 

13  feet  mean  low  water,  between  Shooters  Island  and  the  Corner  Stake 
Light,  had  contracted  in  places  to  a  width  of  about  200  feet;  and  that 
in  the  vicinity  of  the  beiKl  at  the  Stake  Light,  where  a  400-foot  width 
hadt>een  given  the  channel,  with  mean  low-water  depths  of  from  13  to 

14  feet,  the  width  corresponding  to  the  aforementioned  depths  was  only 
about  140  &et. 


!iP^ 
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A  commaiiicatioii  To  tlip  Chitf  of  Eiigiocers,  iliited  March  17,  1894, 
TecommemliURthat  the  work  of  improvement  undprtbc  above-mentioned 
projt'ct  he  performed  by  the  United  States  Dredging  Plant  while  tem- 
pOTsirily  thrown  out  of  service  on  the  Karitan  River,  by  reason  of  the 
Be*  iiibthod  of  breakintr  up  the  rock  by  percussion  which  waa  in  prog- 
reS)'  there,  instead  of  by  contract,  as  the  method  most  economical  and 
adTaiitageuus  to  the  Ooveniment,  was  approved  March  20, 1894.  and 
TTOrk  will  be  begun  early  in  July,  when  it  is  expected  the  plant  will 
Iiave  completed  the  season's  work  on  the  Baritau  River. 

The  expenditnres  during  the  fiscal  year  amonnt  to  $1,727,  as  follows; 

Bnrvey »:ffiT.5a 

'   Dnftiiig , 150.00 

B«psira  to  dredging  plant .* 779.50 

Admin  istratiun '510.00 

Total 1.727.00 

This  work  is  in  the  collection  diBtrict  of  Now  York,  which  in  the  nt-ureat  jmrt  of 
(Bitrjr.     Ncarust  light-lion  so,  Bergen  Point  Liithtj  nearvst  furt,  Fort  Tunipkiiifl. 

Amount  of  revenue  colleuti-d  at  the  port  of  New  York  during  thp  flei^ul  jeiir  end- 
ing Jaue  3U,  imi,  $87,849,487.58. 


S  APPROPHIATKD. 


By  act  of— 

June  23, 1874  (diking)...  »50,000.00 

Auifust  14, 1876  (dredgi  iig)  10, 000. 00 

June  18,  1878 15,000.00 

JmmU,  1880 29,000.00 

AnBU8t2,  1882 40,000.00 

Jnlj5, 188* 10,000.00 

AuguBt5,1886 ■- 15.000.00 


Angnst  11,1888 $15,000.00 

September  19,  1890 15,  0011. 00 

Jnly  i:i,  1892 IB,  000. 00 


Monejf  ttatemenL 


July  1, 1894,  balance  available 13,900.82 


ipletion  of 
)eprofitabl^veipeoilodinfiHcaI  V 
i  Submitted  in  complianoe  with  roquJreiDonta  ol 
[     harbor  acta  of  1866  and  1867  and  of  sundry  ci 


iBtinj!  project 46,000.00 

ear  ending  J  une  30, 1896  30, 000.  OO 
BectionB  2  of  river  and 
^ilactofMarohS,  1893. 


MBRCIA.L   BTATISTICe, 


Statements  furuialied  by  parties  making  sbipmentB  over  th 

H  waturway : 

ArticloB. 

AmniinC.         Value.     ,    VosmIb. 

Nnmbei. 

"■isr 

AvenwB 

2,3U^Ua     t8.M9,32S     StMin  ... 

3.BU 

Fut. 

13 

TVnu. 

.081 
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F6. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

The  Passaic  Kiver  is  being  improved  under  two  separate  projects,  tbe 
first  applying  to  the  river  below  Center  street  bridge,  Newark,  to  and 
beyond  the  shoal  in  Newark  Bay,  a  distance  of  7|  miles;  the  second  to 
the  ui)per  course  of  the  river  from  Center  street  bridge  as  far  as  Passaic, 
a  distance  of  8  miles.  The  most  recent  appropriation  was,  however, 
made  in  a  single  sum  for  the  entire  river,  and  hereafter  the  two  projects 
will  be  united  in  such  a  way  that  the  funds  can  be  expended  at  those 
parts  of  the  river  most  urgently  needing  control  or  repair  in  the  inter- 
ests of  navigation. 

1.  BELOW  NEWARK. 

The  lower  portion  of  the  river  from  Center  street  bridge  to  Newark 
Bay  was  first  surveyed  by  the  Engineer  Department  in  1870.  The 
greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon  was 
only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at 
mean  low  water.  A  proje(*twas  adopted,  ba^ed  on  this  survey,  provid- 
ing for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water,  from  Center  street  bridge  to  Newark 
Bay,  at  a  cost  of  8232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
^ct  of  that  year,  x)roviding  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30,  1893,  was  $230,283.24,  with  which 
0,205  feet  of  dike  had  been  built  and  maintained,  the  channel  through 
tlie  shoal  in  the  bay  and  the  channel  up  the  river  as  far  as  Lister  Dock 
dredged  to  the  recjuired  dimensions,  and  a  bar  above  the  Zinc  Works 
Dock  removed  to  the  recjuired  depth,  with  a  width  of  120  feet  for  a  dis- 
tance of  1,000  feet  upstream. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $45,000  for 
the  entire  river  both  above  and  below  Newark.  A  project  for  its 
ex])enditure  was  approved  July  26,  1892,  the  portion  of  the  project 
referring  to  tliis  section  of  the  river  reading  as  follows: 

For  drodginjjf  bctwocn  Center  street  hridge,  Newark,  and  deep  water  in  Newark 
Bay  at  ])oint8  where  the  channel  is  deiieieut  in  width  and  depth,  as  provided  for  in 
the  original  project,  $20,250. 

Reserved  for  the  preservation  of  the  dike  in  Newark  Bay  eudau£:ered  by  the 
re('lainiin<j:  of  isolated  scM-tions  of  land  inside  the  approved  bulkhead  lines,  or  to  be 
expende<l  in  <lredjrin«ij  )ior<»after,  as  may  seem  most  advantageous,  and  for  which  due 
authority  will  be  oljtaincd,  .tlO.(X)0. 

Work  under  contract  dated  April  28,  1893,  with  P.  Sanford  Ross,  of 
Jer>ey  City,  X.  J.,  lor  dredging  this  section  of  the  river  (detailed  in 
Annual  Keport,  1893,  p.  1 109)  was  hefrnn  June  14, 1893,  and  at  the  close 
of  that  fiscal  year  11,-94  cubic  yards  of  material  had  been  removed. 
This  woik  Avas  continued  to  September  30, 1893,  at  which  date  the  con- 
tract closed  att(»r  a  total  removal  of  70,340  cubic  yards,  59,040  of  which 
were  removed  during  the  present  fiscal  year. 

In  this  work  two  machines  were  almost  constantly  occupied  in  dredg- 
ing the  materuil,  30,(>8.">  cubic  yards  of  which  was  disposed  of  at  sea  in 
conformity  with  act  of  Conj^ress  approved  June  29,  1888,  and  the 
remainder  deposited  along  the  face  of  the  dike  in  Kewark  Bay  for  a 
distance  of  about  4,000  feet  between  the  bridges  of  the  Jersey  Central  and 
ENG  94 51 


I 


802        ItEPOBT  OF   TUB  CHIKF   OF  ENGINEEKS,  U.  8.  ARMY. 

liehigli  Valley  railroads,  wlicm  iv  tliinl  luiicliine  vraa  cngJiged  in  ruAtiup 
it  ovnr  tin?  dike,  oomjdt'tiiig  tlie  Nitoil  bank  alitiady  fQimcd  at  this  eec- 
tioii  with  material  dredged  in  1.S90  and  J891  (1WI,700  cubic  yards)  Ut 
an  elevation  of  fioin  7  to  10  iect  above  tlie  dike,  tbe  ci-est  being  from -10 
lo  «0  feet  ba<k  of  dike,  witU  a  width  of  from  100  to  250  twt  at  the  base. 

Under  this  contract  (be  channel  between  Center  street  «nd  Markot 
atioet  bridges,  Newark,  was  dredged  to  the  i-equired  moan  lowwnter 
depth  of  10  feet  and  width'of  210  feet  for  a  distance  of  1,800  feet  dowii- 
stream,  thence  from  a  point  in  the  clmnnel  1,000  feel  below  the  Marki-t 
street  bridge  to  the  Newark  Steel  Works,  a  distance  of  fi,000  feet,  tlio 
channel  was  increased  in  width  '2S  to  100  feet  bringing  it  to  the  ftill 
dimeii»iona  required  by  the  projwrt,  viz,  200  feet  wide  and  10  ff*t  deeji 
mean  low  water.  In  addition  to  the  above  a  cut  of  the  requisitfl  deptb. 
having  a  width  of  30  feet,  was  made  olong  the  south  side  of  the  eliunnpl 
opposite  Lister  Uoek  for  a  distance  of  about  1,000  feet,  increasing  Ibe 
channel  width  at  this  point  to  175  to  200  feet, 

TogULird  against  the  material  iu  the  spoil  bank  being  waabcd  Xwit 
into  tite  river  tUrongb  the  dike,  which  was  of  open  conati-i>cti<>n,Ilie 
inner  siilo  for  a  distance  of  about  3,500  feet  was  slieet  pileil  with  2-iiidt 
yellow  pine,  8  to  12,incbes  wide  and  8  feet  lonp,  projecting  1  fw»t  above 
its  top.  Slight  necessary  repairs  were  made  to  the  timber  work  oftlw 
dike,  and  the  stone  filling  renewed  wliere  neede<l ;  thitt  citst  t-l,i^T.W. 
Atlditioual  protective  measnies  for  the  maiutcnanco  of  the  cinbaukmeDt 
and  dike,  viz,  the  paving  of  the  liwe  of  the  6mbaiikD>ent  with  efaalA 
I'ock  di'6dge<l  bom  the  Baritan  liiver,  estimated  to  cuHt  ^2.iiO0,  and 
for  which  the  approval  of  the  Cbief  of  Engineers  was  ubtuincdMaylC, 
1804,  have  boon  begun  and  ai-e  in  ]>ro|rre.s8nt  the  clui^tuf  the  fiscal  year. 

The  expend ituies  on  thiis  section  of  the  river  during  liiu6sculyMr 
amount  to  830,299.71,  as  follows: 
DradfcinR  imder  ooatinrt ... ... .  (S&mM 


BurvejiDB-  

DriLfting fKCtO 

Inspection I.W8.JI 

Admifil*tralioii a33.3) 


Total 30,298.11 

2.    ABOVK   NKWABK. 

Before  its  im]irovoment  was  undertaken  the  npP^''  Pirt  of  the  riTw 
had  a  navigable  0  toot  channel,  except  at  Middle?  Kell«villc,  Unlkerfatd 
I'avk,  and  Holzmau  bars,  where  the  depths  were'  iJi  fwil.  3.0  feet,  3  taXt  ' 
and  3..'t  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1R72,  niid  provided  far« 
channel  acro»K  and  above  the  shoals  from  7A  to  tt  feet  deep  nt  menn  hi« 
water,  and  t^om  2)10  to  50  feet  wide,  to  bc~ obtained  bydri-dpinp  am! 
dikinjr,  at  n  roBt  of  9123,024.  It  was  modified  in  1885  by  exiendlne 
the  channel  below  Middle  Bjir  1,500  feet  to  the  Erie  railmnd  bridpr, 
luereaKiug  the  estimate  to  8120,0110,  which  was  further  uicreascMl  in 
1880  to*I33,7^.  The  deposit  of  material  from  freahet-i,  aa  wrllaslhi! 
ditlScult  and  costly  nature  of  the  dredging,  promptml  a  reeomnM^mlatiau 
to  increase  this  last  estimate  to  919.1,822,  whieh  wa^  approved  OclobC 
0,  1800. 

The  amount  expended  In  .lime  30,  1893.  wa.t  di:{8,4S4.o;,  witli  vhirh 
channels  had  been  dredged  to  the  i-etinisilc  deplk,  witli  width  of  Iton 
00  to  15  feet,  a  c.Iiannel  through   Tbini   Kiver  liar  dn-dgml   Irt  tta" 
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required  depth,  witli  width  of  100  feet  for  a  dist^iDce  of  800  feet,  and 
below  this  bar  the  channel  was  increased  in  width  by  40  feet  with  the 
same  depth  for  a  distance  of  700  feet,  and  by  20  feet  for  a  fturther  dis- 
tance of  245  feet,  giving  a  continuous  100-foot  channel  through  this 
reach,  having  a  uniform  depth  of  G  feet  at  mean  low  water.  In  addi- 
tion a  channel  through  Belleville  Bar  was  completed  to  a  width  of  100 
feet  and  mean  low-water  depth  of  from  6  to  7  feet. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $45,000  for 
the  entire  river,  both  above  and  below  Newark.  A  project  for  its 
expenditure  was  approved  July  26, 1802,  that  part  of  the  project  allud- 
ing to  this  section  of  the  river  reading  as  follows:  "For  dredging  at 
Belleville  Bar,  completing  the  project,  and  at  Rutherford  Park  Bar, 
widening  the  channel,  $8,000." 

Work  under  contract  dated  September  24, 1892,  with  James  McSpirit, 
of  Jersey  City,  N.  J.,  in  progress  at  the  close  of  the  last  fiscal  year, 
details  of  which  will  be  found  in  Annual  Rci)ort,  1893,  p.  1110,  was  con- 
tinued to  September  1, 1893,  at  which  date  the  contract  was  closed  with 
a  total  removal  of  9,715  cubic  yards  of  material,  consisting  of  sand,  clay, 
gravel,  and  large  bowlders,  4,515  cubic  yards  of  this  amount  having 
been  removed  during  the  present  fiscal  year. 

Under  this  contract  the  channel  through  Belleville  Bar  wa«  given  a 
mean  low- water  depth  of  from  6  to  7  feet  and  width  of  100  feet;  the 
channel  through  Ilolznian  Bar  widened  35  feet,  with  a  mean  low- water 
depth  of  from  6  to  8  feet,  for  a  distance  of  418  feet,  and  the  channel 
through  Eiitherford  Park  Bar  given  a  similar  depth,  with  a  width  of 
S5  to  100  feet,  for  a  distance  of  1,035  feet. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1894,  amount 
to  $G,84G.25,  as  follows: 

Dredging,  under  contract $6,272.92 

Inspection 233.33 

Administration 340. 00 

Total 6^846.25 

Passaic,  River  is  in  the  colloction  district  of  Newark,  which  is  the  nearest  port  of 
entr}'.  Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Hay. 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  at  the  port  of  Newark  during  the  fiscal  year  ending 
Juno  30,  1894,  $35,873.49. 

AMOUNTS  APPROPRIATED. 


I*>y  art  of  Congrtvss  approved — 


June  10, 1872  . 
March  ".  1H73 


Juiie23.  lh"U    

ilarclj  3,1875 

August  10.  1876.... 

June  18. 1878 

March  3,  1879 

.)»  no  14, 1880 

M;!rth3, 1881 

A  n;:uat  2, 1882 

July  5.1884 

Augusts.  188f» 

AnjmKtll,  1888... 
September  9,1890. 
Julvl3, 1892 


Total 

Amonut  expended 


Below  Now 
ark. 


$30,000.00 
50,000.00 
43,0v0.00 
25,000.00 
24,000.00 
27. 500. 00 
40, 000.  CO 


Above  New 
ark. 


$25,000.00 
25.000.00 
20.000.00 
20,000.00 
10, 000. 00 
10, 000. 00 
2,000.00 
2.000.00 


I 


For  ©n  tire  rivw. 


7,000.00 
3,000.00 
2,250.00 
7,500.00 
5,100.00 


239.500.00 
266,582.96 


138.850.00 
145,  SSL  22 


Total. 


$25,000.00 
23.000.00 
2«).000.00 
2J,000.0U 
10,009.00 
10.O0J.OJ 
2.090.00 
33,00U.U0 
50. 0J9.  UO 
59,0J0.00 
28. 000.09 
26,250.01) 
35,000.09 
45, 100. 00 
45.000.03 


423,350.00 
411,914.17 
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As  til*.'!  river  ii:i<l  li arbor  art  approved  July  1.'5.  lSi)2,  m  ikes  the 
a)ipn>]iriati(iii  for  tli«.'  two  rcacljes  of  tlie  river  uuder  one  beadiu^,  tbe 
lollowiii^^  consolidated  jiioney  statement  fyr  Pas-saie  Kiverisp!e.seuted: 

Monvy  fftafcMenf. 

July  I,  l><l*rj.  l»al;!ini' uii«;xj»«i»tled W^.Wl.TB 

.inuti'.H)^  1m:M,  iimoiMit  cxjM'iifltril  tliiriii;^  lisral year: 

lU'low  N.-warU ". ^\ 299.11 

Abovj-  N#r\v:irk 6.  846.  liTi 

37.145.96 

.July  I.  \f*U\.  l):il:(ii(M'  iiiifxitt'iided 11.  433.83 

.July  1,  IHM.  oiii?*t:iUi1in|;  lia1jiliti<'8 1,356.31 

.inly  1,  lx!H.  Iialame  availaMc 10.079.53 


J 


AiiKMiut  (est  i  ma  ted;  rL'^iiiirvd  Ibr  coiii]»Iifti(»u  ot*  existing  project.......   124.347.00 

AiiKMMit  llial  can  lM']M'()litul>Iye\iK*iidediiitiMcalyearoiidiDj;Jiiue30.  lt<96    tiO,  000.00 
Siiliriiittctl  in  <'<>iii]iIiaM('4r  with  HMjiiircinents  of  sections  2  of  river  ami 
Iiarbor  art^  of  lx(>43  and  lxfi7  and  ot'siindrv  civil  act  of  March  '^.  1803. 


(  i f.MMKItCI AI.   STATISTICS. 


'i  Ik*  fi)]]o\vin;;  .statiHtics  rolativr  to  thiM'tmmieroe  of  Passaic  Kiver,  New  Jeney, 
ihirin;;  tin?  yi  ar  <Midin;r  J)rc<*nilMr  Ml,  1SJJ3,  were  furnished  by  Mr.  P.  T.  Qiiiiin.  8e«TB' 
tar;,  ot'  tli'-  Iioaid  of  Trad**,  Newark,  X.  .!.: 


Ariirl,-.  Aiii.miit.         Vh1ii«-.  Vissels.       Xuiidier.    ^i'^^    tHHS 


Tuh».  Fret.  TonM. 

HiiiMiii- iiiiit.iial :{ir».  7»HJ  i  $4,<>90. 230     Steam .  8, 7*J»  .  9  47S 

Jn.ii  ."iiil  nn-v. L'-Jl.Kll  ,  ll.oyj  070     S:iil i  5,007  6-  MN 

iTtili/.!:,     312.7:;"J       3.473,010     DnrKVS !  4.974'  6.  SN 

<o,il  ri5.7f»<»'        2.M.  IHK)  ,  liafU '  1,213; i 

.\ti,iTii.iii.«Mis :n'j,  i:j7    io,6io.40*<  ' ■ ' 


T'll.il        1,27«,  !<;•».  ae".  529, 708    ]      20,823; 


rill'  ali<»vi>  tal>le  sliows  a  <le(;i-ease  of  S(i,  \7H  toHH  when  compared  with  that  reported 

lor  I  MIL'. 


F  7. 
nirKoVKMIONT  01"^   KLIZAKETH  KIVER,  NEW  JERSEY. 

This  streiini.  wliicli  is  2'^  miles  in  length  from  its  mouth  to  the  head 
oi'  iiiiN  i<^Mtiun,  at  r>n)ad  street,  Elizabeth,  has  a  width  of  fromi50to90 
t<M'i,  :tii(l  hcioi-t*  its  improvement  the  wharves  in  the  city  could  only  be 
rciiclcil  at  111;-!!  water  by  vessels  drawing  less  than  4  feet.  Its  com- 
merce was  estimated  at  io^lHM)  tons  annually.  The  range  of  the  tide 
M  as  alioiit  1.7  feet  at  its  mouth  and  l\A  feet  at  Bridge  street. 

'1  lie  project  for  the  improvement  was  adopted  in  1878,  and  provideB 
tor  obtaining,  by  dred^qn^,  a  channel  00  feet  wide  and  Tfeetdeeprt 
lii;:h  water,  from  tli4'  mouth  of  the  river  to  the  head  of  navigation,  rt 
an  estimated  cost  of  8-.'>,r»^0.  The  estimated  cost,  under  the  yrojeet 
or  1S7S,  was  increased  in  1SS2  to  $43,100. 

The  total  amount  expended  on  this  imitrovement  to  June  30, 1MS| 

was  M32,;{r>;j.  Hi. 
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A  channel  of  the  required  dimeusions  was  dredged  in  1883  to  within 
1,000  feet  of  the  Broad  street  bridge,  but  soon  became  obliterated  by 
reason  of  deposits  of  silt  and  sewage  refuse. 

There  were  no  funds  available  for  work  on  this  improvement  from 
1883  until  September  19,  1890,  when  the  sum  of  $5,000  was  appro- 
priated in  the  river  and  harbor  act  of  that  date,  and  was  expended  in 
1891  in  removing  shoals  from  the  river  at  the  bend  above  South  street, 
at  South  street  bridge,  at  John  street,  at  the  bend  in  the  river  below 
John  street,  and  at  the  New  York  and  Long  Branch  Bailroad  bridge, 
to  the  required  high-water  depth,  with  widths  of  from  30  to  50  feet; 
thus  providing  a  channel  having  a  depth  of  7  feet  at  mean  high  water 
from  the  mouth  of  the  river  to  within  900  feet  of  the  Bridge  stzreet 
bridge,  in  the  town  of  Elizabeth.  The  widths  of  this  channel  were 
from  30  to  50  feet. 

The  act  of  July  13,  1892,  also  appropriated  $5,000  for  continuing  the 
improvement,  and  a  project  for  its  expenditure  wns  approved  July  26 
1892,  A  survey  at  this  time  indicated  a  channel  from  30  to  50  feet 
wide,  extending  from  the  mouth  to  Bridge  street  bridge,  the  head  of 
navigation,  with  mean  high-water  depths  as  follows:  From  mouth  of 
the  river  to  about  2,400  feet  above  the  New  York  and  Long  Branch 
Railroad  bridge,  7  to  11  feet;  thence  to  within  900  feet  of  the  South 
street  bridge,  G  to  7.3  feet;  thence  to  bend  above  South  street  bridge, 
5.3  to  0.9  feet;  and  from  this  point  to  the  head  of  navigation,  at  Bridge 
street  brid<:e,  about  2g  miles  from  the  mouth,  4,1  to  5.8  feet. 

Bids  were  invited  by  public  advertisement,  dated  February  18, 1893, 
for  doing  tlie  work  in  accordance  with  the  above-mentioned  project, 
and  none  >vcro  received  at  date  of  opening,  March  29, 1893.  It  was 
subse(iuently  recommended  that  this  work  be  left  in  abeyance  until 
such  time  as  an  advantageous  ofl'er  for  doing  it  could  be  obtained. 

There  was  no  work  done  on  this  improvement  during  the  fiscal  year 
ending  ,Iuno  30,  lSt>3. 

The  approval  of  the  Chief  of  Engineers  was  obtained  March  20, 
1894,  for  tlie  expcMiditure  of  the  available  appropriation  for  this 
improvement  in  dredging  the  channel  by  hired  labor  in  open  market, 
in  pursuance  with  which  circular  letters  inviting  proposals  were  issued, 
March  22,  to  the  principal  dredging  contractors  in.New  York,  Jersey 
City,  and  Albany,  with  results  as  tollows:  William  H.  Taylor,  Jersey 
City,  7()J  cents;  Tames  McSpirit,  Jersey  City,  95  cents;  J.  P.  Kander- 
son,  Albany,  $1.10;  and  Kdgar  M.  Payn,  Albany,  $1.24  per  cubic  yard. 

The  lowest  bid  received  was  that  of  William  H.  Taylor,  76J  cents 
per  cubic  yard,  which,  being  considered  reasonable,  was  recommended 
for  acceptance  Ajn-il  (5,  and  was  approved  xVpril  9.  Work  was  began 
Ai)ril  23,  at  a  i)()int  in  the  river  between  Bridge  street  and  South  street 
bridges,  in  t\w  town  of  Elizabeth,  75  feet  below  the  termination  of  the 
work  under  tin*  previous  contract,  and  was  comjdeted  June  30,  1894, 
when  a  total  of  5,LMM)  cubic  yards,  in  place,  had  been  removed  from  the 
channel  and  de])ositcd  upon  the  lowland  on  the  west  side  of  the  river. 

The  im]>rovc(l  channel  was  extended  adistanceof  900  feet  to  within 
125  feet  of  the  Brid*;e  street  bridge,  which  is  practically  the  head  of 
navigation.  The  channel  was  given  a  width  of  45  feet  and  a  depth  of 
7  feet  at  mean  high  water  where  attainable. 

Early  in  the  work  a  fixed  red  shale  was  uncovered,  cropping  out  on 
either  side  from  a  few  inches  to  1  foot  above  the  required  depth. 

Through  the  c(Mitcr  of  the  stream,  where  the  eroding  action  has  been 
greatest,  the  rccpiircd  depth  could  uniformly  be  obtained. 

In  some  i)laces  tli(»  shale  was  partially  broken  down  and  removed 
bv  the  dredii-e  bucket,  although  this  was  not  required  by  tUe  agree- 
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ment.  The  remaiiiiiiff  rock  liero  and  there  along  the  side  next  to  the 
wliarves  is  an  clement  of  danger  to  loaded  vessels  lying  aground  at 
low  water,  and  should  bo  removed  when  thefouds  available  will  war- 
rant. There  is  farther  work  needed  along  the  river  below,  in  redredg- 
iug  shoals  formed  by  the  dei)osit  of  sediuientary  matter,  with  which  the 
stream  is  highly  charged. 

The  expenditures  during  the  fiscal  year  amount  to  82,148.01,  sv* 
follows: 

Dredging  by  hired  plant $1,530.31 

Inspection 266. 67 

Drafting  ..: 150.00 

Administration 200.00 

Total 2,148.01 

The  amount  that  could  bo  i)rofitably  expended  on  this  improvement 
(luring  the  liscal  year  ending  June  30, 189G,  is  the  balance  of  the  esti- 
matc'! — S(i,lGO — and  would  be  applied  to  the  completion  of  the  project. 

Kli/al>eth  lliver  is  in  the  collection  district  of  Nojrark,  X.J.   Nearest  light-boiiM, 
Berjjtcn  Toint  Iji^lit.    Nearest  fort,  Fort  Tompkins. 
Amount  (»r  rev<'nno  <'ollected  at  the  port  of  Newark  durmg  the  fiscal  year  ciiiliug 

.Uine  3(),  1801,  is  $35,873.49. 

AMOUNTS   APPKOPRlATKn. 

nv  JU't  of — 

Marih3,  1879 $7,500.00 

.lune  14,  1880 7,500.00 

March  3,  1881 4,000.00 

Au<rnst2,  1882 8^000.00 

September  19,  1890 5,000.00 

July  13,  1892 5,0fla00 

Total 87,000.00 

Amount  expended 34,501.47 

Money  statement. 

.Inly  1,  1893,  balance  unexpended $4,616.54 

.lune  30,  ISiU,  anu)nnt  expended  during;  fiscal  3'ear 2, 148.01 

,7ulv  1,  1894,  balnnco  unexpended > * 2,496.53 

.luly  1,  1894,  outstanding  liabilities 2,434.06 

.Inly  1,  1891,  balance  available 63.87 

Amount  (estimated)  re(|uirod  for  completion  of  oxi8thi|;  project 6, 160.00 

Amountthatcan  beprofitaldy  expended  iu  liscal  year  ending  J  nneSO,  1896      6^  160.00 
iSubmitted  in  coni]>1iance  ^vitli  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G(>  and  1867  and  of  sundry  civil  ;ict  of  March  3,  1898. 


COMMERCIAL  STATISTICS. 


The  f(dIowin<;  statistics  relative  to  the  commerce  of  Elizabeth  River,  Now  JentJ 
duriu«;  tlir  year  ending  December  31, 18i)3,  were  fnrnishetl  by  Mr.  Thomas  H.  Benton, 

oiKlizabelh.  N.  J. 


ArticloH. 


roljil 


Amouut.  I    Value.    \    Vcasdi. 


Tims.     I 

ItMil.lir.;;  inatirLil i      12,854:    $07,100;  Steam 

Coal ;       14..''iOO  ;      77.250  ■  Sail 

M  iHccllaiiouuu 1        1,  200 


G,COO  i  ISaroca 

Hafts 


ia.5r4     150,356 


Xnubor. 


AvcmfB  I  Avnagi 
draft,    f  toBUfca- 


5 
lU 

1S5 

1 

Fmi. 
5 
6 

6» 

• 
IN 

308 

1. 

1 

1 

The  above  table  shows  a  <ie<'re:i8M  of  11,0J1  tons  when  compareil  with  that  reported 

for  year  18J»2. 
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F8. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

In  its  original  condition  the  Rabway  Biver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Brick  town,  3|  miles;  7  feet 
at  Edgar  Dock,  4^  miles;  4.4  feet  to  Milton  avenue  bridge,  4f  miles; 
and  4  feet  to  Main  street  bridge,  5  miles,  in  the  town  of  Rahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establisli  a  line  of  steamboats  on  the  river,  but  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Brick  town  to  Milton  avenue  bridge  and  100  feet  wide  from 
that  point  to  Main  street  bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

The  amount  expended  on  this  improvement  to  June  30, 1893,  was 
$37,000  with  which  the  channel  had  been  given  a  depth  of  7  feet  at 
mean  high  water  and  width  of  from  100  to  50  feet  to  within  550  feet  of 
the  head  of  navigation.  Freshet  material  and  sewage  refuse  have* 
however,  obliterated  all  trace  of  this  dredging,  and  under  present  con- 
ditions it  will  be  impossible  to  permanently  deepen  the  channel. 

Tliero  has  been  no  appropriation  for  this  work  since  1882. 

If  it  is  the  intention  of  Congress  to  complete  the  improvement,  the 
bjilance  of  the  estimate  ($20,250)  could  be  profitably  used  in  redredg- 
ing  the  channels  in  accordance  with  the  original  project. 

This  work  is  in  tbo  collection  district  of  Perth  Aniboy,  N.  J.,  Trbich  is  the  nearest 
port  of  entry.  The  nearest  light-liouso  is  Princess  Bay  Light,  and  Fort  Tompkins 
is  the  nearest  fort. 

Anionnt  of  revenne  collected  at  the  port  of  Perth  Amboy,  N.  J.,  daring  the  fiscal 
year  ending  June  30,  1894,  is  $ . 

AMOUNTS  APPROPRIATED. 

By  act  of — 

March  3,  1879 $10,000 

.Tnnol4,  1880 10,000 

March  .3.  1881 10,000 

Angiist2,  1882 7,000 

Total 37,000 

Anionnt  exi>ende(l 37,000 


i\ 


Maney  statement. 


Amount  (estimated)  required  for  completion  of  existing  project $29,250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1896    29, 250. 00 
Submitted  in  compliance  with  re<iuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

The  followintr  letter  contains  all  of  the  obtainable  information  in  regard  to  the 
commerce  of  Rahway  River,  New  Jersey,  during  the  year  ending  December  31^  1893 : 

Bahwat,  February  IS,  1894. 

Dear  Sir  :  In  reply  to  your  communication  of  February  6,  asking  for  commercial 
statistics  in  relation  to  Rahway  River,  I  wonld  say  that  we  had  nearly  five  millions 
of  bricks  landed  here  during  the  year  ending  December  31, 1893,  by  light-draft  sail- 
ing vessels,  with  other  building  materials  in  correspondingly  increased  qnantities 
over  the  preceding  year.    There  has  been  no  apparent  increase  in  Cdd  tonxiAge  orar 
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last  year's  re]>(>rt,  1>ut  large  quaDtities  of  pottrTfl'  prodiicta  have  boeu  sbipiied  from 
iM-oTianr.s  Pi»ttery  and  TeiTa  CottA  Works  l»y  water.  Tshii-h,  prior  to  ]ast  year,  wt-ut 
I'itlicr  liy  rail  or  team.  There  has  also  been  a  «lecided  iuerease  in  the  trafiic  of 
oystfTs,  iish,  and  clams  by  small  Railing;  craft  to  this  point  for  niarketin<r  during;  tlie 
jiast  Ki-asoii.  'J'he  bnUding  of  extensive  soap  works  on  the  river  opposite  the  Cinka 
li(Miicst«*ad  is  coiitem]»lated  in  the  near  future,  which,  when  done,  will  add  materially 
to  our  (;omnier<:c. 

Yours,  very  truly, 

Joseph  M.  l*«»TTEn. 
Tiios.  L.  (.'askv, 

Captain,  Corjtft  of  Engineers. 


Fg. 
IMPROVEMENT  OF  RARITAN  RIVER.  NEW  JERSEY. 

]>ef()ro  its  ini])rovemeiit  bv  the  UiiiU'd  States  the  Karitaii  River  had 
a  doptli  of  8.r>  fi'ot  at  **Tlie  Stakes/'  3  miles;  of  6.5  feet  at  the  ''Middle 
(1  rounds,''  Ah  mik's;  of  7.5  feet  at  Whitehead  Sand  Dock,  8J  miles;  and 
between  this  i)oint  and  New  lirunswiek,  12:J  Diiles  above  the  iiioath, 
the  elumnel  was  obstructed  by  a  mimber  of  roeky  shoals,  with  depths 
of  from  8.4  feet  to  O.O  feet  at  mean  low  water.  The  city  of  New  Bi*uus- 
wick  and  th<»  Dehiwiiro  and  Karitan  ('anal,  which  tevniinates  here, 
to^etlier  with  extensive  briek  yards  on  the  South  lUver,  had  an  exten- 
sive* eominereecm  the  stream,  estimated  in  1871  at  3,053,857  tons  \)et 
annum. 

The  i)r<'sent  i>rojeet  was  adopted  in  1874,  and  provides  for  obtaining 
by  dikin^^  and  dred^rin^s  and  where  necessary,  by  drilling  and  blast- 
ing rock,  a  ehinmel  200  feet  wide  and  10  feet  deep  at  mean  low  water, 
from  tlie  mouth  to  2s ew  Brunswick,  at  a  cost  of  $2,093,602.05.  It  was 
modified  in  1881 ,  ])ursuant  to  tlie  river  and  h.irbor  act  of  that  year,  by 
a<1din^  to  it  the  dred«>:in(j:  of  the  south  channel,  about  13,000  feet  long, 
KM)  ieet  wide,  and  5A  i(»et  deep  at  mean  h)w  water,  from  Kearney  Dock 
to  Crab  Island. 

I'nder  this  lu'oject  J?577,300.27  had  been  exi>ended  June  30, 1803,  in 
constrnctinji' the  dikes  re<|uired  by  the  project  at '' The  stakes "  and 
''JVIidcNeiinmnds/' in  dred<,dnpf  channels  200  feet  wide  and  12  feet 
deep  at  mean  low  wat4»r  at  these  points,  in  drilling,  blasting,  and 
dred <:in<r  a  channel  of  the  same  dimensions  across  the  rocky  shoals  at 
Whitehead  Sand  Dock,  and  theni-e  up  the  river,  with  a  widtli  of  100 
feet  and  <l<'pth  of  10  feet,  to  within  1,8S0  feet  of  New  Brunswick,  and 
the  channel  to  Acken  Dock  re<lredffed  to  a  mean  low-water  depth  of  6 
feet  and  width  of  oO  feet  from  Karitan  Iviver  to  Acken  Wharf,  a  dis- 
tai.ce  of  about  COO  feet.  Tnder  two  special  allotments  made  for  it  in 
the  acts  of  Marcli  \\,  IS81,  and  Auj::ust  2,  1882,  the  south  channel  was 
(li('(l<:cd  to  the  reipiiKd  depth  for  a  distance  of  4,000  feet.  These 
improvements  had  been  of  decided  benefit  to  navigation.  The  com- 
mer<'e  of  the  river  was  report cil  in  1887  at  l,075,.'io5  tons,  valaed  at 
^I'S.  1 1 0. 1 7;^ :  in  ls<U)at  1,0(^1.425  tons,  valued  at  $29,877,305;  in  1891, 
l,r»i;(;,sss  tons,  valued  at  J?:n.0;U,200;  in  1S02  at  1,120,302  tons,  valued 
at  .S-7,004.017;  an<l  durin«i"  the  past  year  it  is  reported  to  be  1,446,058 
tons,  valued  at  $27,(;2.'),070. 

()])erati<»ns  with  the  I  nited  iStates  dredpng  ]dant  belonging  to  this 
district,  consisting  of  dredge,  tugboat,  and  three  dump  scows,  were 
continued  to  December  <>,  1S03,  at  which  date  the  formation  of  ice  in 
the  river  compelled  a  cessation  of  operations  for  the  season  and  the 
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placing  of  the  plant  in  winter  quarters  at  Pertli  Amboy,  N.  J.,  under 
guard  of  the  necessary  watchmen  until  operations  could  be  resumed  iu 
the  spring.  During  the  working  season,  April  10  to  December  0, 1893, 
the  total  amount  of  material  dredged  was  10,337  cubic  yards,  8,142 
cubic  yards  being  blasted  shale  rock  and  2,195  cubic  yards  sand  and 
gravel.  Of  the  material  removed,  6,162  cubic  yards  of  shale  rock  has 
been  utilized  in  the  partial  construction  of  about  1,600  linear  feet  of 
Dike  C,  at  the  Middle  Grounds,  which  it  is  projwsed  to  construct 
w^ith  material  dredged  from  the  river  to  a  length  of  3,260  feet;  the 
remainder  was  deposited  behind  Dike  0.  Ninety-one  surface  blasts, 
aggregating  21,950  pounds  of  XX  Forcito  powder,  were  necessary  to 
accomplish  these  results. 

As  a  result  of  the  season's  work  the  channel  was  prolonged  400  feet, 
with  a  depth  of  10  feet  mean  low  water  and  width  of  100  feet,  giving  a 
channel  of  the  rciiuired  depth  with  a  width  of  not  less  than  100  feet  to 
within  1,500  feet  of  the  canal  lock  at  New  Brunswick.  Slight  neces* 
sary  repairs  to  the  timber  dikes  were  also  made  during  the  seat^on.  The 
accompanying  maps  will  show  the  condition  of  the  improved  section, 
and  also  the  original  state  of  the  river  bottom. 

Several  of  the  residents  of  the  town  ot  New  Brunswick  made  com- 
plaint during  the  past  season  of  damage  done  their  property  by  vibra- 
tion caused  by  the  surface  blasting,  and  anticipating  more  serious 
opposition  should  this  method  of  operation  be  continued  during  the. 
coming  season,  it  was  thought  desirable  to  discontinue  the  use  of  explo- 
sives in  breaking  up  the  rock  and  employ  a  rock -chiseling  machine 
belonging  to  V.  Sanford  Ivoss,  of  Jersey  City,  which  had  previously  been 
used  in  breaking  rock  on  the  Hudson  River  improvements  under  con* 
tracts  with  tlie  United  States.  Authority  for  its  employment  for  a 
period  of  from  one  to  two  months  as  a  test  of  this  method  on  the  Eari- 
tan,  at  the  rate  of  $1.25  ])er  ton  of  rock  broken  free  for  dredging,  was 
requested  January  24,  1S04,  and  granted  January  25.  A  detailed 
descrii)tion  of  this  machine  is  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1S93,  Part  I,  p.  1013. 

This  machine  bc^an  work  March  12, 1894,  at  a  point  in  the  river 
within  1,500  feet  of  the  canal  lock  at  New  Brunswick,  to  which  point 
the  improved  100  feet  wide  channel  had  been  carried  by  last  season's 
work,  and  continued  without  interruption  until  April  13,  working  over 
a  section  400  feet  long  and  60  feet  wide,  the  penetration  of  the  chisels 
being  about  4  feet,  breaking  free  for  dredging  7,042  tons  (estimated)  of • 
rock  in  twenty-seven  working  days. 

Necessary  repairs  to  the  United  States  dredging  plant  in  fitting  itfor 
the  coming  season's  work  were  made  between  March  16  and  April  14, 
1894,  at  a  cost  of  $1,949.09,  of  wliich  about  one-half  is  chargeable  to 
this  improvement,  and  the  remain<ler  to  the  approjmation  for  improv- 
ing the  channel  between  Staten  Island  and  New  Jersey,  upon  which 
the  i)lant  is  to  be  emi)loyed  at  as  early  a  date  as  practicable.  The  plant 
was  towed  from  winter  (juarters  at  Perth  Amboy,  N.  J.,  to  the  Raritan 
River  on  tliat  date.  Operations  were  resumed  on  the  18th,  in  clearing 
up  sections  Nos.  1, 2,  and  3  of  scattered  shale  rock  left  from  last  season. 
This  work  was  (completed  on  June  S,  with  a  removal  of  2,170  cubic 
yards.  On  June  9,  the  dredge  began  work  on  the  section  broken  up 
by  t lie  rhisel  machine,  and  continued  to  the  close  of  the  fiscal  year, 
removing  4,097  tons. 

Tlie  material  dredged  from  sections  1,  2,  and  3  was  used  in  the  con- 
struction of  Dike  C  at  the  Middle  Grounds,  and  that  broken  by  the 
chisel  machine  was  utilized  in  paving  the  face  of  the  embankment  of 
the  dike  in  Newark  Bay,  N.  J. 


Tin;  I'olloiriiig  tabniar  stutemeiit  gives  tlic  niiioaiit  and  coat  of  work 
dono  by  tbe  Uuited  States  dredging  plant  during  tlio  iiscal  year: 
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Additional  details  will  be  given  below  by  Assistant  Engineer  C,  S, 
,.l   Kelsey,  in  local  oversight  of  the  work. 
,       The  esfiendttares  during  the  Gacal  year  amouut  to  J23,4S2.77,  hh  M 
IdWB:  .  •    _ 
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Total 23,482.77 

Tho  amount  wliicb  can  be  expended  profitably,  as  regards  the 
efficient  prosecution  of  the  work,  during  the  fiscal  year  ending  Juno 
3(t,  1S9C,  is  $100,000,  and  if  appropriated  will  be  expended  in  carrying 
tho  improved  channel  further  up  the  river  toward  New  Brunswick. 

This  vork  is  in  tho  collection  district  of  Perth  Amboy,  which  is  the  neareflt  port 
of  on  try.  Nearest  ligbt-hoose,  Great  Beils  Light,  iu  Raritan  Bay;  neareat  fort, 
fort  nt  Sandy  Hook,  New  Jersej. 

Aniunut  of  I'ovcniiD  coltected  at  lliH  port  of  Perth  Ambo;  during  the  fiscal  voar 
eniiioa  Jnuo  30,  1894,  $ . 
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Tlu»  following  tabular  statemeiit  gives  the  amount  and  csost  of  work 
done  by  the  United  States  dredging  i)lant  during  the  fiscal  year: 


MontbH. 


Actual  tinio. 


I  Worked.     Lost. 


■  Amount 
-  oiniatc* 
I      rial 

I  dmlccd 

and  do- 


1803. 


July 

August  ... 
SoplonilKT 
OrtoJM-r  . . . 

XoVtMlllMT. 

Ut'Cfuilicr. 


18i 
21| 

19" 
3 


Jjnni.'irv  . 
February 
Miin-li  .'. 

Auril 

May 

June 


189 1. 


Dayt.   ! 


lK>8itV<I. 


Cu.  ytln. 
1,177 
1.183 

076 
1,209 
1.128 

145 


Totals  ami  avi-raKus. 


84| 
l">il 


26 
23 
20 
ICi 
lOi 
3i 


l^«i: 


15«g 


147 
1,305 
3,406 


10.  876 


Average 
aioouut 
drc4lge<l 
l)cr  actu- 
al work- 
in  i;  day. 


Operating 

ozpcntie<(,  I     Cost  of 
iuclnding  •  dredginj^ 
niainte-    'an*!  <lcpoAi^- 
nance while  ing.iiercu- 


Cu.  yd*. 
G3.  (.2 
r>4.  70 
55.  77 
53. 75 
59.37 
48.  3 ) 


17.30 

08.70 

149.82 


r3.18 


iille,  and 
repairs. 


$2,150.06 
2, 027. 74 
2,046.40 
2. 067. 47 
1,497.86 
004.22 


145.00 

150.20 

495.54 

1, 100. 16 

1, 408.  40 

7,197.16 


blo  yard. 


$1,827 
1.714 
2.097 
1.71 
1.328 
4.167 


CoAtper 

:  cubic  yard. 

incliiuiut; 

iiitoreat 

on  original 

coat 
of  ]ilaut.* 


$1,953 
l.M 
2.34B 
l.KU 
1.46 
5.1B4 


t20,930.30 


8.4yi 
1.005 
2.157 


2.093 


*  lutoreat  computod  at  4  \ter  cent. 


1 1nclndoH  cost  of  breaking  trtn  for  dredging. 


.Vdditional  details  Avill  be  given  below  by  Assistant  Engineer  C  S. 
Kelsey,  in  local  oversight  of  the  work. 

The  expenditures  during  the  fiscal  year  amount  to  8-3,482.77,  as  fol- 
lows : 

C*(>st  of  removal  and  diBposal  of  materiai $18,  ti63. 78 

Cost  of  repairs  to  timber  dikeH 481.63 

Cost  of  iii8i)0(>tioii 2,  366. 75 

('ostt»f  draftiiijLC 300.00 

Cost  of  a<lmiiii.str:itioii 1, 670. 61 

Total 23,482.77 

The  amount  Avhicli  can  be  expended  profitably,  as  regards  the 
olliii^'iit  i)roseciition  of  the  Avork,  during  the  fiscal  year  ending  Jane 
;5(»,  1S0(),  i.s  sl(M),(HM),  and  if  appropriated  Avill  be  expended  in  carrying 
tho  improved  channel  further  up  the  river  toward  New  Brunswick. 

']  Ills  work  in  in  the  rol lection  diHtrict  of  Perth  Amboy,  which  is  tho  nenreiit  ]>ort 
of  4ntrv.  Nearest  li^ht-houso.  (irciit  Beds  Light,  in  Karitan  Bay;  nearest  fort, 
J'ovt  at  Sanily  Hook,  New  Jersey. 

AiMounr  of  revenuo  c<dleeted  at  tln»  port  of   Perth  Ainboy  daring  the  fiscal  year 

cn<liii.«:  June  :J(>,  1894,  $ . 
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'Amount  (estiuiato.1)  rcqnirod  for  completion  of  cxintlng  project $1,482,412.05 

Amoant  that  can  1)0  prolltably  expended  in  fiscal  yeareudiug  June  30, 

1896 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


IlEPOUT   OF   MIt.    C.    S.    KKL8EY,  ASSISTANT  KXGINEER. 

New  Yokk,  J«fie  SO,  1894, 

Captain:  The  x>rojectod  channel  of  the  Raritan  River  at  the  site  of  recent  opera- 
tions Is  defined  by  curving  boundary  lines.  For  convenience  in  construction,  the 
work  is  executed  in  rectilinear  sections  of  400  feet  each.  Two  of  these  Bcctious 
had  been  excavated  through  Hhalo  rock  to  the  desired  depth,  10  feet  at  mean  low 
water,  and  over  a  width  of  100  feet;  a  third  section,  begun  on  April  28,  1893,  was 
under  way  at  the  l>ei<;iuning  of  the  fiscal  year.  The  methods  then  employed  in 
breaking,  lifting,  and  dispoHing  of  the  rock,  described  in  the  report  of  last  year, 
were  continued  throughout  the  work  on  this  section,  completed  .June  7,  1804. 

Blasting  was  discontinued  on  November  1,  1893,  Avheii  the  rock  had  been  broken 
below  the  rc<|uired  depth  over  the  entire  section,  400  feet  by  100  feet,  and  (K>  per 
cent  of  the  cube  removed;  the  balance  remained  scattered  over  the  section,  the 
dipper  pushing  a  large  percentage  into  adjoining  cuts  as  the  work  progressed.  The 
section  for  one-half  its  Avidth  had  b(>cn  redredged  for  loose  rock  at  tlie  close  of  the 
working  season.  A  dipper  dredge  is  ill-suited  for  picking  up  scattered  rock  and 
much  tiuio  has  Ixumi  necessarily  expended  in  this  work,  both  in  keeping  i\  channel 
clear  for  passing  traflic  while  the  section  was  in  process  of  excavation,  and  again, 
after  it  was  apparently  completed,  in  finishing  the  work,  materially  increasing  the 
cost  per  cubic  yard  per  finished  section. 

When  operations  were  resumed  in  the  spring  the  experiment  was  made  of  a<lapt- 
ing  the  dredge  to  work  either  dipper  or  grapple,  as  the  A-arying  nature  of  the  work 
rcjiuired.  No  changes  in  the  machinery  of  the  dredge  were  made,  except  the  addi- 
tion of  a  foot  brake  to  tlio  backing  drum  and  an  additional  sheave  in  the  boom. 
The  backing  chaiji  was  carried  from  the  outboard  sheave  up  over  the  boom  and  the 
hauling  chain  re«luced  to  one  part.  A  four-leaf  Cushing  bucKet  was  readily  operated 
in  this  way  and  was  worked  for  twelve  days  (m  sections  1,  2,  and  3,  removing  from 
an  area  of  67,500  square  feet  130  cubic  yards  of  scattered  rock  that  could  not  be 
secured  with  the  dipper.  The  bucket  when  tried  in  a  heavy  bank  of  loose  rock 
])roved  ineflicient.  The  multiple-leaf  bucket  is  not  desirable  for  this  work,  but  the 
ex])eriment  shows  that  the  addition  of  a  skeleton  grapple  or  bucket  of  the  clam- 
shell tvpe  to  the  e(iuipment  of  the  plant  would  enable  the  channel  to  be  completoly 
cleare(\  of  loose  blocks  which  can  not  bo  done  with  the  present  plant,  and  would 
reduce  the  total  cost  of  the  work. 

The  third  section  was  completed  Juno  7,  1894.  The  average  depth  over  this  area, 
400  by  100  feet,  after  the  rock  Avas  cleared  of  overlying  gravel,  was  8.2  feet.  Cross 
sections  10  feet  apart,  made  after  completion  of  the  work:,  a  map  of  which  is  trans- 
mitted Avith  this  report,  gives  an  uA^croge  depth  of  11.4  feet  at  mean  low  water. 
There  were  no  shoal  soundings.  The  amount  of  rock  removed  was  5,598  cubic  yards 
in  place,  estimated  in  scows  at  9,614  cubic  yards,  and  measured  by  water  displace 
ment  at  13,181  tons  uct,  equivalent  to  5,990  cubic  yards  in  place,  estimating  the  rock 
at  163  pounds  per  cubic  foot.  The  cost  of  this  Avork,  including  operating,  repairs, 
additions,  maintcuau<'e,  local  superintendence,  and  exclusive  or  office  exi>eQses  ana 
interest,  Avas  as  follows: 

Kxi>losi\e,  4  lbs.  per  cubic  yard  at  18^  c $0.73 

Dredging 1.7.5 

Towing 65 

Delivering  in  construction  of  Dike  C 45 

Total,  per  cubic  yard  in  place 3. 58 

Total  for  breaking  and  dredging,  $2. 48  per  yard  or  $1. 13  per  ton. 
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Compai'fitire  lablc,  8t'ctinnn  /,  .?,  ttnfl  ii. 

Ruck         ^.V/fM.^L 


'I': 


,  2IontIu.  I  Pounth. 

1 '               i»A '  4. 856 

Hi'  18,750 

* '              11!*  'J1.880 


•I 


2,  \H52  $:i.  88 

3.U11  3.M 

Oi  «w8  3.  13 


The  clianict^T  of  the  roi-k  (Mioounterod  iii  the  a<lvaiK'Ciuont  of  tbo  channel  of  the 
Ivaritaii  liivrr  sinro  [Hi^l  av:ih  well  adapt4;d  to  the  porcussion  method  of  roek  break- 
in<r.  l>ut  tlio  reduced  iipproprialion  of  1892  would  not  warrnnt  the  additional  plant. 
hi  Marcli  last  au  oi)portunity  oiVercd  for  making;  trial  of  this  method.  In  18iKta 
ruc'k-l>n»aker  was  built  by  Mr.  1*.  8.  Koss  for  work  on  the  Hudson  River,  under  con- 
tract with  the  r.  S.  <ioveruiucnt.  This  luacliiue  has  been  worked  upon  the  Raritan 
River  rock  for  live  weeks,  under  au  ati^reeuieut  to  pay  $1. 25  per  ton  for  rock  broken 
free  for  dred;^iii^,  and  has  deuioustrutcd  tlio  cheapness  Avith  which  the  rock  oxcava- 
tioii  can  be  carried  on  uu<b>r  tliis  SNsteni.  In  tlie  1)rief  time  of  Ave  weeks  the  rock 
over  au  area  of  400  feet  by  (50  feet  was  broken  down  au  averagoof  3. 4  feet,  estimated 
at  Ji25  tons  ])«*r  day  of  teu  liours  w(u-k.  The  cost  to  the  contractor  fc»r  rnnning 
ex]>eusfs  aud  repairs  ou  this  work  di«l  not  exceed  15  cents  x>er  ton.  A  description 
of  this  rock-breaker  is  gi  v«'n  ou  ]>aj»o  1013  of  the  rex>oi't  of  the  Chief  of  Engineers  for 
ixiKi.     A  photograph  of  the  luacliiue  accinupanics  this  report. 

Tlie  luacliiue  was  operated  on  this  Avork  to  swing  inarcs  spaced  from  1.5  feet  to  2.5  feet 
a])art.  The  blows  wcr«^  struck  with  the  boat  stationary,  and  the  points  of  attack 
were  spaced  aloug  the  arc  of  swiug  about  2  feet  apart.  Excess  of  spacing  between 
the  arcs  was  detected  by  accurately  established  eross-ranges,  the  position  of  the  boat 
being  deteriuiued  each  tiuu;  the  chisels  caiuo  to  the  center  of  the  arc.  The  spacing 
aloug  the  arc  was  not  readily  <'hocked,  and  variations  li«*re  account  no  doubt  lor  the 
wide  range  iii  tlu^  size  of  broken  8t<me.  AVhilo  the  bulk  of  the  material  is  flne,  or 
stone  easily  haiullcd  by  one  man,  bbic.ks  up  to  the  size  of  a  cubic  yard  are  numerous. 
From  thrci*  to  fifteen  blows  with  each  chisel,  weighing  (» tons  anJ  falling  from  15  to 
25  feet,  wwv.  sutlicicut  to  gain  the  ])en<rtration  of  4  fe(^t.  Reginning  at  the  extreme 
end  of  arc.  after  ailvauciug  the  boat,  the  rock  is  nnbrfiken  around  the  chisel,  but  at 
the  lirst  shift  the  broUeti  stone  ou  one  side  and  iu  front  so  diminishes  the  resistance 
that  one-thir<l  the  iiuuiber  of  blows  would  usually  suDice.  The  rock  was  found  to 
be  broken  liner  iu  the  center  than  on  the  sides,  due  to  the  increasing  distance  between 
arcs  from  the  center  out.  The  breaking  of  the  r4>ek  increased  its  bulk  25  per  cent, 
shoaling  tlie<le])th  by  1  foot,  and  increasing  the  dilhciilties  of  providing  for  thedally 
tratlic.  The  time  of  Avork  did  not  sut1i<'0  to  det-ermine  the  rate  of  wear  on  the  chisd 
points,  or  tlie  permanent  angle  iu  this  rock.  The  chisels  had  been  usedou  the  Hud- 
son l\iver  aiul  had  worn  to  an  angle  of  less  than  30  degrees.  No  change  was  noted 
while  ou  this  wt>rk. 

The  dredge  b(>gnu  the  work  of  removal  .Iune8.  and  at  the  close  of  the  year  had 
taken  ui)l,tiH7  tons,  an  average  of  2:r)  tons  ])er  day. 

The  <'hisels  h.id  been  worked  to  a  penetration  of  1  foot  below  the  required  depth. 
AfterdnMlgiug,  thedepth  wasfouud  to  bo  inmost  jdaces  within  0.5  feet  of  the]ieDetr»- 
1  ion  of  the  chisels,  and  no  shoal  points  have  as  yet  been  found.  The  adoption  of  this 
nu^thod  for  future  work  shouhl  result  iu  a  large  rtMliiction  in  cost,  either  by  advan- 
tageous contractor  by  et[uipment  4)f  plant;  inn  gain  intherateof  progress;  in  a  sav- 
ing tM'  time,  allowing  the  use  of  the  itlant  on  other  works;  iu  a  reiiuction  iu  wear 
and  tear  ou  machinery,  and  the  abatement  of  the  nuisance  of  blasting. 

J)nriiig  the  year  (i.TlH  cubic  yards  of  rock  removed  from  the  channel  has  beenuMd 
in  the  construct  inn  (»f  dike  <*.  making  a  total  of  8,014  cubic  yards  placed  in  the  dike, 
and  building  l,(>so  linear  feet  of  rix>rap  dike  (including  IWKi  feet  of  ola  cmbankmeni 
partially  constructed  )  at  a  cost  of  $2,  iliK'M).  A  small  amount  of  dredged  rock  has 
been  used  in  retilliug  timber  dikes  in  the  Karitan  and  Shrewsbury  rivera,  and  2,082 
cubits  yards  have  heeu  sent  to  Newark  Bay  for  i-evetment.  During  the  year  1,091 
linear  feet  of  waling  on  the  timbr^r  dikes  was  renewed  at  a  cost  of  68  cents  ]ier  foot* 

Kespeetfullv  submitted. 

C.  8.  Kklsey, 

AtttiaUini  Engimmr, 

C'apl.  Tiios.  1..  Caskv, 
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COMMERCIAL   STATISTICS. 


The  folloTving  statietics  relative  to  to  tlio  cominerco  of  Raritan  River,  New  .K*reey, 
during  the  year  ending  December  31,  1893,  were  compiled  frum  statements  furnished 
by  parties  making  shipments  over  this  waterway : 


Articles. 


Building  material 

Coal 

Iron  and  ores 

Fertilizer 

Miscellaneous 


Amount. 


Tons. 

879. 533 

287,243 

31,  330 

5,204 


Value. 


$3,474,515 

1,484«413 

0:)0,900 

11,  302 


243.  258  I  21, 715, 850 


ToUl 1.446,658     27,625,070 


Vessels. 

Number. 

Average 
draft. 

Avomge 
tonnage- 

Steam 

Sail 

Barges 

Kafts 

2,752 
054 

1,914 
181 



Feet. 

Tont, 
135 
97 
113 

6,801 

1 

The  above  table  shows  an  increase  of  326,356  tons  over  amount  reported  for  year 
1892. 


r 
» 


F  lo. 


IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  iini)rovemeiit  of  this  stream  was  undertaken  by  the  United 
States  the  iiavi^iition  of  the  h)wer  2^  miles  of  its  course  had  been 
abamloiied  nnd  a  canal  dredged  at  private  expense  from  a  short  dis- 
tance below  Washington  to  Sayreville  on  the  Karitan  River.  In  1880 
the  month  of  this  canal  had  shoaled  to  a  depth  of  0.4  feet  at  mean  low 
water,  and  the  best  depth  in  the  canal,  some  distance  above,  had 
decreased  to  3.3  feet.  Above  Washington  a  depth  of  2.7  feet  existed 
to  IMssetts,  3g  miles,  and  2.5  feet  to  Old  bridge,  the  head  of  naviga- 
tion, ()J  miles  above  the  mouth  of  the  canal  at  Sayreville.  The  range 
of  the  tide  was  5.3  feet  at  Savreville. 

The  i)rojec't  a<l()ptod  in  18S0  provided  for  closing  the  river  below  the 
head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the  latter, 
and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water  to  Washington,  (5  feet  to  Bissetts,  and  4  feet  to  Old  bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow, 
estimated  to  cost  $104,()»r>.  This  was  modified  July  30, 1892,  by  omit- 
ting  the  i)i()p()sed  dredging  of  the  cut  off  above  Washington  and  in 
front  of  th(»  brickyards ;  the  construction  of  dikes  H,  I,  J,  K,  and  L,  and 
substituting  thciefor  tlie  dredging  of  the  section  of  the  river  l)etween 
Washington  and  the  KaritanKiver  railroad  bridge,  reducing  the  origi- 
nal estimate  to  81 7(5,705.  • 

The  anionnt  exi)en(led  to  June  30,  1893,  was  $76,038.07,  with  which 
the  direction  of  the  mouth  of  the  canal  has  been  changed;  the  dikes 
below  Wasliington  completed  and  maintained ;  a  small  amount  of  dredg- 
ing done  on  a  shoal  above  Washington;  a  shoal  at  the  mouth  of  Wash- 
ington Canal  removed,  and  a  channel  dredged  GO  feet  wide  through 
the  canal  and  TK)  feet  wide  across  the  shoal  in  the  river  below  Wash- 
ington; the  channel  between  the  Turnpike  bridge  and  Karitan  River 
railroad  bridge  dredged  50  to  100  feet  wide  and  0  feet  deep,  mean  low 
water;  and  the  channel  for  a  distance  of  350  feet  above  the  bridge 
dredged  to  1  feet,  mean  low  water,  and  width  of  70  feet.  At  Rourke 
Reacli  the  channel  was  given  a  depth  of  G  feet  at  mean  low  water  and 
width  of  GO  feet  for  a  distance  of  8G0  feet;  in  addition  a  bar  opposite 
Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at  mean  low 
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water  and  width  of  (»()  feet  for  a  distance  of  450  feet,  and  at  tlio  junc- 
tion of  the  canal  and  South  Kivcr  a  channel  was  excavated  350  i'oet 
h>njr,  <>0  feet  wide,  anil  0  feet  deep  at  the  same  stage  of  the  tide. 

The  balance  of  the  funds  available  for  the  fiscal  year  ending  June 
30, 1S94,  would  not  admit  of  active  oi)erations  and  80  no  work  was 
attenii)ted  during  tlie  past  year;  the  expenditures,  amounting  to 
»^1,(K)0.77,  have  been  for  ottice  Avork  and  examinations. 

The  inesent  condition  of  this  improvement  is  such  that  the  river  can 
be  navi;^atcd  by  vessels  of  0  feet  draft  at  all  stages  of  the  tide  for  «i 
distance  of  alM)ut  3  miles  above  its  mouth. 

The  sum  of  $  10,000  can  be  expended  profitably  as  regards  the  efficient 
l>ros(»cution  of  the  work  during  the  fiscal  year  ending  June  30,  1890. 
It  would  be  ai>])licd  to  giving  the  channel  the  full  dimensions  required 
by  the  project. 

Tills  Avork  is  in  the  collodion  district  of  Tcrtli  Amboy,  \rhich  is  tlio  nearest  ]M>rt 
of  cnti  y :  nearest  liKht-honso,  (ircat  noils  Light,  in  Karitan  Bay,  New  Jersey ;  nearest 
Ibvt,  Jort  at  Sandy  Hook,  N.  .F. 

Amount  of  rcvenno  colli'otijd  at  tlio  port  of  Perth  Amboy  during  the  iiscnl  veor 
en<ling  Juno  :W»,  ISJM, . 

AMorxTs  ArpiM)rinATEi). 

r»v  art  of  ('onfjress  ap])roved — 

.hine  M.  1X80 $40,000.00 

Mairh:?,  1S81 6,000.00 

August  'J.  1SS2 10,000.00 

Au^rust  5,  ISSC) 5,000.00 

August  11,  1M«S 5,000.00 

Sei>t<-nil»er  li>,  IXJH) 5,000.00 

July  1:J,  1S<»l' 7,000.00 

Total 78,000.00 

Amount  (•x])euded , 77,039.74 

Money  HtatemcHt 

.Inly  1,  1893,  balance  unexpended $1,061.03 

.1  un'e  .SO.  ISIM,  amount  expended  during  liscal  year 1, 000. 77 

July  1.  18i>l,  balance  unexpended 960.26 

{Amount  (estimated)  retiuircd  for  completion  of  cxistinff  project 98, 79r}. 00 
Amount  thatean  l>u])rolitably  expended  in  fiscal  year  cnaing  June  30,1896    10^  009.00 
Submitted  in  <'oni]>lianeo  -with  reqnirements  of  sections  2  of  river  and 
liarbor  acts  of  18(30  and  1867  antl  of  sundry  civil  act  of  Harcli.3, 1898. 


COMMEIICIAI.   STATISTICS. 


I'he  follo\ving  statistics  relative  to  the  commerce  of  South  River,  Kew  Jeney,  vera 
l'urnish(-d  bv  Mr.  K.  A.  risbcr,  of  ISayreville,N.  J.,  forthe  year  ending  December  31, 

lMi;J: 


Artirl.s. 


A  iiionnt.      Value. 


,  TonM. 

BiiiMiii^j  malorial 130,260     $360,.'i20 

Clny I  4.500           ».000 

Coal I  !>,  000  I      ;)6,000 

I'VrtiliziT 10.r.00         15,750' 


Mim't'lliiiK'uiis 


2,000 


5.000  i 


Tdtnl    150. 2<?0       320.270 


VeuelB. 

Xnmber. 

Arfragsi 
dimft. 

t 

touiafie. 

Soil 

Barges — 

1,405 
S58 

I 
JWf. 

6  ! 
6  I 

T<omM. 
67 
lU 

1             .... 

1 

! 

1 

1 

■ 

1.063 

,..' 

1 

Tbo  uInivo  tablt'  hIiowr  a  doiTcasc   of  (>,2<)*J  tuns  when  comparml  "with  amonnt 
rcporte<l  for  calendar  year  lSt»2. 
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F  II. 
IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY 

Key  port  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  nndertaken  by 
the  Cnited  States  a  6-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  5^  feet  and  in  1882  to  5  feet,  the  range  of 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on,  however, 
value<l  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in  - 
Karitun  13ay,  at  an  estimated  cost  of  $30,475.  No  money  was  appro- 
priated for  this  purpose,  however,  until  August  2, 1882.  A  subsequent 
survey  showed  that  material  shoaling  had  taken  place  in  the  channel 
since  1872,  the  date  of  the  original  survey,  necessitating  an  increase  of 
the  original  estimate  to  $40,475. 

The  amount  expended  on  this  improvement  to  June  30, 1803,  was 
$35,389.32,  with  which  (in  1883)  a  channel  had  been  dredged  to  the 
required  depth  irom  the  8-foot  contour  in  llaritan  Bay  to  Keyport 
Wharf,  a  distance  of  5,000  feet,  with  a  width  of  200  feet  for  the  first 
4,200  feet  and  IGO  for  the  remainder.  This  channel  did  not  prove  per- 
manent, however,  having  deteriorated  to  a  width  of  30  to  50  feet  and 
mean  low- water  depth  of  G  to  7  feet.  It  was  redredged  in  1893  to  the 
projected  mean  low  water  depth,  with  widths  of  from  70  to  140  feet  in 
front  of  Keyport  Wharf  for  a  distance  of  400  feet ;  for  a  further  distance 
of  2,200  feet  outward  a  cut  35  feet  wide  was  made  along  the  northerly 
side  of  the  old  channel. 

l^o  active  operations  have  been  in  progress  on  this  improvement  dur- 
ing the  present  fiscal  year,  the  unexpended  balance  ($85.68)  from  appro- 
priation of  1892  being  insufficient. 

The  ex|>enditures  during  the  fiscal  year  amount  to  $2.20  for  office 
expenses. 

The  balance  of  the  estimate  ($5,000)  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30,  1896. 

Tliis  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  ia  tho  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  doring  the  fiscal  year 
ending  June  30,  1894,  $ . 

AMOUNTS   APPROPKIATED. 

By  act  of^ 

Au^UHti,  1882 $30,475.00 

July  13,  189'J 5,000.00 

Total 35,475.00 

Amount  exj)ended 35,391.52 

Money  statement. 

July  1,  1803,  balance  unexpended $85.08 

J  une  30,  18*>1,  amount  expended  during  fiscal  year 2. 20 

July  1,  1891,  balance  unexpended 83.^8 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amoii  nt  that  can  be  profitably  expended  in  fiscal  yearendmgJnnedO,  1896  5,000.00 
Submitted  in  compliance  with  re(|uiroment8  of  sections  2  of  river  and 
harbor  acts  of  18(30  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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The  following  tabalar  statemeut  gives  tlie  amount  and  cost  of  work 
done  by  the  CTnited  States  dredging  plant  during  the  fiscal  year: 


Months. 


1893. 


July 

August . . . 
September 
October . . . 
November. 
Decombcr- 


1894. 


January  . 
February 
Mnrt'h  . . . 

April 

May 

June 


Totals  and  average.s . 


Actual  time. 


Worked. 


Days. 

m 

v,\ 

19 
3 


Lost. 


H 

15i 
223 


148| 


Days. 
22 


26 

23 

2G 

16^ 

103 

H 


158g 


Amount 
of  mate- 
rial 
dredged 
and  do- 
posited. 


Cu.  yds. 
1,177 
1,183 

976 
1,209 
1,128 

145 


147 
1,505 
3,406 


10,  876 


Average 
amount 
dredged 
per  actu- 
al work- 
ing day. 


Operating 
expenses, 
including 
mainte- 
nance while 
idle,  and 
repairs. 


Cu.  yds. 
G3.62 
54.70 
55.77 
53.75 
59.37 
48.  3;i 


17.30 

98.70 

149. 82 


73.18 


$2,150.06 
2, 027. 74 
2, 046. 49 
2. 067. 47 
1, 497. 86 
604.22 


145.00 

150.20 

495.54 

1, 100. 16 

1, 498. 40 

7, 197. 16 


1 20,  980. 30 


Cost  of 
dredging 
and  deposit- 
ing, per  cu- 
bic yard. 


$1,827 
1.714 
2.097 
1.71 
1.328 
4.167 


7.484 
0.996 
2.113 


1.929 


Costi>er 
cubic  yard, 
including 

interfMst 

on  original 

cost 

of  plant.* 


$1,953 
1.84 
2.249 
1.833 
1.46 
5.194 


8.497 
1.095 
2.157 


2.093 


Interest  computed  at  4  per  cent. 


f  Includes  cost  of  breaking  free  for  dredging. 


Additional  details  will  be  given  below  by  Assistant  Engineer  C.  S. 
Kelsey,  in  local  oversight  of  the  work. 

The  expenditures  during  the  fiscal  year  amount  to  $23,482.77,  as  fol- 
lows : 

Cost  of  removal  and  disposal  of  material $18, 663. 78 

Cost  of  repairs  to  timber  dikes 481.63 

Cost  of  inspection 2, 366.  75 

Cost  of  drafting 300.00 

Cost  of  administration 1,  670. 61 


Total 23,482.77 

The  amoiiiit  which  can  be  expended  profitably,  as  regards  the 
efticicnt  ])rose(rutioii  of  the  work,  during  the  fiscal  year  ending  June 
30,  ISDO,  is  $1()0,0()0,  and  if  api)ropriated  will  be  expended  in  carrying 
the  improved  channel  further  up  the  river  toward  New  Brunswick. 

Tliis  work  is  in  the  collection  district  of  Perth  Aniboy,  which  is  the  nearest  ])ort 
of  entry.  Nearest  li^ht-house,  (treat  Beds  Liglit,  in  Karitan  Bay;  nearest  fort, 
fo!  t  at  Sandy  Hook,  New  Jersey. 

Amount  of  reveniio  collected  at  the  port  of  Perth  Aniboy  during  the  fiscal  year 
endin/j:  June  30,  1891,  $ . 

A.MOl  NTS    APlMU)I'KIATi:i). 


Bv  act  of— 

June  18,  1«78 $2(X),  000.  00 

^larcli  3,  1879 60,  000.  00 

June  11,  1880 100,000.00 

M arch  3,  1 88 1 25,  0(X).  00 

Au;rust2,  1882 25,000.00 

Jul  V  5,  1881 35,  000.  OO 

August  :j,\i<H6 26,  250.  00 


By  act  of — 

'August   11,1888 $50,000.00 

September  19.  1890 ,50, 000.  00 

July  13.  1892.'. 40,  000.  00 


Total 611,250.00 

Amount  expended 600,  849.  04 


Mo  )i  nj  s  ta  tern  en  t . 

July  1 ,  189:?.  balance  unexi)ended $3.3,  883.  73 

Jnn(?  30,  1891.  aniount  expended  during  fiscal  year 23,  482.  77 


July  1,  1891,  balanco  uuex]»end(Ml. . 
July  1.  1891,  outstanding  liabilities 

Julv  1,  181)1,  balance  availabh* 


10,  400.  QC) 
8,  885.  10 

1,515.86 
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Bhe  expenditures  (liiriug  the  fiscal  yeai-eudiug-Inue  30,  1894,  aiuonnt 
S,752,06,ua  follows: 
l^ng  under  contract S7,4T0.  SO 


Total 8,752.06 

^  ie  the  intention  of  Congresn  to  continue  the  work  910,000  can 
lOfttably  expended  during  the  fiscal  year  ooding  June  'M,  ISOfi. 
I  work  U  in  the  colleotion  lUstrict  of  Forth  Amboy,  which  is  the  nourcst  port 
kty.     Nearest  liKht^houao,  (jreut  Beds  Light,  in  liaritau   liny.     Nearest  fiirt, 
IBandy  Hook,  N.  .1. 

of  reveuiie  collected  lit  the  ]>orl  of  I'ertli  Aiubuy  durinjf  tlip  llacul  yonr 
Lie3<),  18H4,  * . 


mg 

Bhtiation . . 


oh  3,  1881 »13. 000.00 

juBta,  lt*82 6,000.00 

tember  19,  1890 a,  .WO.  00 

Bly  13,  1892 9,630.00 


ept 

Blj 


Money  Htatement. 


■nnnt  llmt  Dan  bti  profitably  uxpendtid  in  liBcnl  year  eniUuK  J  nne  30, 
Rbmltttil  iu  oomjiliHncii  with  ri-iiuiroments  of  BectioiiB  Sof  rivui 

f  SKbor  atta  of  1866  iiud  1867  and  of  sundry  civil  not  of  Mutch  3, 


ivm   10,  (100. 00 


[Tie  follow    „ 

(iag  the  vt^itr  ended  Itenuiubur  3 

tAvan.  N.  J. 


.Arlii'lM. 

A™,.un.. 

Villus,     1     VcHwIe. 

NuinbH. 

^.rsr 

muoo 

■!:S 

nsO0,Mol  Slriaa 

i 

i 

r.mt- 

3T8,TU1» 

in 

The  abovu  taLil 


ni|H)rti:il  for  "-alMi- 
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F  12. 
LMlMv'OVEMKNT  OF  MATTAWAN  CliEEK,  NEW  JERSEY. 

Before  its  improveiiient  by  the  Goveriiiueiit  this  small  stream  was 
obstructed  at  its  entraneo  into  Keyport  Harbor  by  a  iiiiul  tiat,  oil  which 
the  bi'st  depth  at  tlie  worst  section  was  ^^.1  feet  at  mean  h)w  water, 
though  the  ^Mbot  ehaiiiiel  was  t«>o  narrow  and  tortuous  for  use.  Above 
this  tiat  a  ^ood  4  foot  ehannel  existed  to  IJ  miles  ab«)ve  the  mouth,  and 
thenee  to  the  sieamboat  dock  at  Mattawan  3,5  feet,  shoaling  to  1.8  feet 
at  the  Jrei^lit  (h)ck  OiM)  feet  above  and  1^  miles  from  the  mouth.  The 
ran^e  of  tlie  tide  is  4.7  feet.  Notwithstanding  the  above  ditlieulties  it 
carried  commerce  valued  in  ISSU  at  }?S00,000.  In  1885  the  commerce 
of  tlie  creek  was  stated  to  be  l:U),000  tons,  valued  at  $2,000,000. 

The  project  for  this  im}n'ovement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  dee})  at  mean  low  water  and  1(K>  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  teet  wide  to  the  rail- 
road bridge  at  Mat ta wan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost,  of  ^'S.i,V2{). 

Ai)proi)riations  were  made  for  this  imi)rovement  to  the  close  of  the 
liscal  year  ending  June  30,  1S02,  as  follows:  March  3,  1881,  $15,000; 
August  2,  18S2,  J?(),000,  and  S<^ptend)er  10,  1800,  82,500.  With  the 
appropriatiims  of  18S1  and  1882  the  channels  liad  l)een  dredged  to  the 
re<|uired  dei)th  from  the  mouth  to  the  freight  dock  at  Mattawan,  with 
widt  lis  of  from  100  to  30  iWi.  The  small  appropriation  of  1800  enlarged 
the  dimensions  of  the  channel  thnmgh  the  tiat  outside  the  creek  nearly 
to  the  nMiuirements  of  the  i>roject,  an<l  also  for  a  distance  of  1,420  feet 
upstream  from  its  mouth. 

The  river  and  harbor  act  of  July  13, 1802,  a  impropriated  ^0,020  for 
completing  the  improvement, and  a  project  for  its  expenditure  in  dredg- 
ing llie  channels  to  the  full  dimensions  was  ajmproved  July  27,1892, 
A  survey  of  this  stream,  begun  October  24  and  comjmleted  November 
3,  18i>2,  showe<l  that  the  chann(»ls  dredge<l  in  1881  and  1882  had  almost 
reverted  to  their  original  condition,  and  that  the  amount  of  work 
re<juired  to  complete  the  jmroject  could  not  l)e  performed  with  the  avail- 
able fun<ls:  conse(|uently  a  revised  estimate  for  com]>letiug  the  prujecti 
increasing  the  original  by  $10,000,  was  submitted  for  the  approval  of 
the  Chief  of  Kngineers  May  20,  1S03. 

Dredging  oi)erations,  under  contract  dated  May  3, 1803,  with  Alouzo 
K.  Smith  (<letaile<l  in  Annual  Jvcport  for  1803,  ]».  1120),  in  progress  at 
the  cli»se  of  the  last  tiscal  year,  were  continued  to  September  22,  1893, 
at  which  date  the  contract  was  concluded,  24,002  cubic  j^ards  of  mate 
rial  Jiaving  been  removed,  of  which  22,285  cubic  yards  were  removed 
during  the  j>resent  liscal  year, 

liidcr  this  contract  tlu»  channel  between  the  mouth  of  the  creek  and 
steamboat  wharf  at  Key[)ort  was  redredged  on  its  scmtherly  side  tea 
mean  low-water  depth  of  4 A  feet  for  a  distance  of  2,10()  feet  U])streaui 
lr(un  Keyi)ort  Wharf,  an<l  given  a  width  of  50  feet  for  the  first  1,500 
Icct.  witii  25  feet  ibr  the  remaimler,  and  on  its  northerly  side  redredged 
to  a  similar  depth  with  a  width  of  25  feet  for  a  distance  of  630  feet 
extiMiding  from  l\ey})ort  Wharf  upstream.  From  about  600  feet  above 
Winkson  Creek  to  thesieainboat  d<M-k  at  Matt  awau,  a  distance  of  about 
4,000  \'vvt,  the  channel  was  i-e<lre<lged  to  a  width  of  50  feet  and  mean 
low  water  (lej)ths  of  from  4  to  5  feet. 


APPENDIX   F — BEPORT   OF   CAPTAIN   CASEY.  817 

The  expenditures  diiriug  the  fiscal  year  ending  June  30, 1894,  araount 
to  $8,752.06,  as  follows: 

Dredging  under  contract $7, 470. 60 

Inspection 633. 00 

Drafting 226.00 

AdminiBtration 1 523. 46 

Total 8,762.06 

If  it  is  the  intention  of  Congress  to  continue  the  work  910,000  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1896. 

This  work  i8  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay.  Nearest  tort, 
fort  at  Sandy  Hook,  N.  .T. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1894,  $ . 

AMOUNTS   APPROPRIATED. 

By  act  of— 

March  3,  1881 $15,000.00 

August  2,  1882 6,000.00 

September  19,  1890 2,500.00 

July  13,  1892 9,620.00 

Total 33,120.00 

Amount  expended 32, 873. 64 

Money  statement, 

July  1 ,  1893,  balance  unexpended $8, 998. 42 

Juno  30,  1894,  uniouut  expended  during  fiscal  year 8, 762. 06 

July  1,  1894,  balance  uuoxpended 246.36 

i  Amounttiiatcanboprotltably expendedinfiscalye<arending June30, 1896    10, 000. 00 
<  Submitted  iu  com])liauce  with  reciuirements  of  sections  2  of  river  nnd 
(     harbor  acts  of  186(3  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


The  following:  statistics  relative  to  the  commerce  of  Mattawan  Creek,  New  Jersey, 
during  the  year  ended  December  31,  1893,  were  furnished  by  Mr.  J.  W.  Magg8,  of 
Matawan,  N.  .J. 


Artirlo8. 


Pro«luco 

lirirk 

>Vrtiliz(  r 

LuiuIkt 

<'o:il  .mil  w<mkI 
Sumlries 


Total 


Armmnt. 


Ton». 

I0i».  (MK) 

162,  (»0() 

300.000 

10,  000 

5.  01-0 

1.700 


.■)78.  7(K) 


Valiio. 


$2,  TjOO,  000 

575.  000 

100.000 

12,  000 

7.000 

50,  000 


'\  244.  000 


VcsBcls 


St<»ara 
Sail 
Barges 


The  above  table  sliows  an  increase  of  252,200  tons  over  amount  reported  for  calen- 
dar vcar  1MI2. 


KN(i  94- 


-52 
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F   13. 
IMPROVEMENT  OF  SHOAL  ILVRHOR  AND  COMi>TON  CREEK,  NEW  JERSEY. 

Shoal  Harbor  is  sit na ted  on  tho  south  side  of  Sandy  Hook  Bay,  5 
miles  Avest  of  the  entrance  to  Shrewsbury  River,  Xow  Jersey.  The 
harbor  is  formed  by  a  sli^jht  indentation  in  the  shore  line  where  Comp- 
ton  Creek  empties  into  the  bay.  The  outer  harbor  is  nnprotected  by 
projecting  lieadhmds  or  other  natural  topoffrftpbical  features.  The 
creek  is  used  principally  as  a  harbor  for  small  vessels  engaged  in  the 
fish  and  oyster  trade,  and  contains  ample  depth  of  water  for  this  pur- 
pose, except  at  the  entrance,  which  nearly  runs  dry  at  low  water,  thus 
previMiting  vessels  from  entorinc:  excepting  at  or  near  high  water. 

At  a  i)oint  about  one-fourth  of  a  mile  above  its  mouth  tho  creek  is 
crossed  by  a  lixed  bridge  without  a  draw,  beyond  which  no  vessels 
ever  go.    The  village  of  Port  ]\r<mmouth,  located  on  the  left  shore  of  the 
hnrbor,  is  the  i)rincipal  shipping  x)oint  for  garden  truck  from  the  ailja 
cent  farming  districts  and  for  tisli  and  oysters  taken  in  the  bay. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  o-foot  mean  low- water  curve  of  the  creek,  on  the  inside,  with  the 
r)-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  mesins  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated 
cost  of  804,130. 

The  first  approi)riation  was  nmde  in  the  act  of  September  10,  1890, 
the  wording  being  as  folh)ws:  "Improving  Shoal  Harbor  and  Oonipton 
Creek,  ^'cw  Jersey,  so  as  to  give  a  channel  4  feet  deep  at  meau  low 
water,  8r),(M)0." 

Tlic  total  expenditure  on  this  improvement  to  Jnne  30, 1803,  was 
S.'),13l).l-*0,  with  which  anjcmnt  the  channel  was  dretlged  in  1801  to  a 
meun  low- water  depth  of  4A  feet  for  a  distance  of  1,20^  feet,  beginning 
near  the  bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet 
for  (li(»  lirst  800  feet  and  70  feet  for  the  remainder.  A  survey  was  made 
in  October,  1802,  from  the  mouth  of  the  creek,  extending  through  Shoal 
Harbor  toward  the  bay,  for  a  distance  of  about  4,000  feet.  This  survey 
showed  that  the  iniiu'ovcd  channel  had  contracted  to  widths  of  from  CO 
t<»  80  feet,  witli  mean  low- water  depths  of  from  3.2  t©  4.2  feet. 

An  appropriation  of  83,(K)0  for  continuing  the  improvement  was 
mtule  in  the  act;  of  July  13,  1802,  and  a  project  for  its  expenditure  in 
extciKling  the  dredged  channel  toward  the  deep  water  in  Karitan  Bay 
as  far  as  the  funds  avaihdjle  will  permit,  maintaining  the  width  of  75 
feet  and  dci>tli  of  4  feet  mean  low  water,  was  approved  July  26,  1892. 
Specilicatious  wi^ri'  prepared  and  sealed  proposals  invited  by  adver- 
tis(Mncnt,  but  no  bids  were  received  at  tho  date  of  opening,  March  29, 
ist)3,  nncl  it  was  subseiiuently  recommended  that  the  work  be  left  in 
alx'vance  until  such  time  as  an  advantageous  offer  might  be  obtained  to 
do  the  woik  with  hired  i)hint. 

Tlie  approval  ui' th(^  <'hief  of  Engineers  was  obtained  March  20, 1894, 
for  tlie  exiHMiditure  of  tlie  available  appropriation  in  continuing  the 
improvement  by  hiring  jdant  to  do  the  work  in  oi)en  market  aft  the 
methixl  most  (M-onomical  and  advantjigeous  to  the  Government.  In 
pursuance  oi'  this  authority  circular  letters  inviting  proposals  were 
issued  ]\Iarcli  2L*  to  dredging  contractors  in  Albany,  New  York  Oity« 
and  .lersey  City,  and  the  following  responded: 

Cento. 

Hraiiiiinl  ]»rns.,  Now  York,  N.  V l>er  cubic  yard..     09} 

VVilhaiu  IL  Tavlor.  .icrscv  Citv,  N.  J do....     54 
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The  bid  of  William  H.  Taylor,  being  considered  reasonable,  was  duly 
recommended,  and  its  acceptance  was  autborized  April  9, 1894. 

Operations  will  be  begun  upon  the  completion  of  work  on  the  Eliza- 
beth Eiver,  as  both  these  works  have  been  awarded  to  William  H. 
Taylor,  of  Jersey  City,  N.  J. 

Thei'o  have  been  no  expenditures  on  this  improvement  during  the 
fiscal  year,  as  no  work  has  been  done. 

The  sum  of  $8,000  can  be  i)rofitably  expended  in  further  extending 
and  deepening  this  channel  to  the  5  feet  required  by  the  project. 

This  work  is  in  tho  collection  district  of  Portli  Amboy,  wliicli  is  tbo  nearest  port 
of  entry;  nearest  light-house^  Xavosink  Light,  and  nearest  fort,  fort  at  Sandy  Hook, 
N.J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  tho  fiscal  year 
ending  June  30,  1894,  $ . 

AM<)LTXTS  APPHOPRIATED. 

By  act  of— 

September  19,  1890 $5,000.00 

July  13,  1892 3,000.00 

Total '. 8,000.00 

Amount  expended 5, 139. 29 

Money  statement. 

July  1,  1893,  balance  unexpended $2,860.71 

July  1,  1894.  balance  unexpended 2,860.71 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 130. 00 
Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1896      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l»Gt3  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   .STATISTICS. 


The  following  statistics  relative  to  tho  commerce  of  Shoal  Harbor  and  Compton 
Creek,  New  .Tersey,  during  the  year  ending  December  31,  1893,  were  furnished  by 
Capt.  Benjauiiu  <iriggs,  of  Port  Monmouth,  N.  J.: 


Article8. 


Amount.,    Value. 


Vessels. 


Tom. 

Farm  i>ro<lucP 38, 000 

Ulatns  and  llsh 12,  Ol-O 

FVrtilizor 12. 000 

Coal 3,  500 

M'scclluiu'ous 4.000 


$135. 000 
28.000 
18,000 
12,000 
40,000 


Steam 
SaU.. 


Total 


00,500  I     233.000 


I 


Number. '  ^Vraftf® 


1 
150 


Fett. 


4 

2 


Average 
touDsge. 


ToiM. 
496 

20 


151  ; 


The  above  tabic  shows  an  increase  of  7,500  tons  over  that  reported  for  year  1892. 


F  14. 

IMPKOVEMEXT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 


In  its  orifcinal  condition  this  river  was  much  obstructed  by  sand  bars, 
on  which  the  host  depths  at  mean  low  water  were,  at  the  mouth,  3.9 
i'vvt ;  below  Highlands  bridge,  5.4  feet;  at  Lower  Kocky  Point,  3.G  feet; 
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at  Barley  Point,  .3.3  feet;  at  Cbaliners,  5  feet;  at  Oceanic,  5.5  feet: 
below  Bellevue,  3.1  feet;  at  Sea  Bright,  4.2  feet;  at  Jumping  Point,  2.6 
feet;  ami  at  Sedge  Island,  2.8  feet. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  0  feet  deep  at  mean  low  water  and 
from  300  to  150  feet  in  width  from  the  mouth  of  the  river  to  Red  Bank« 
on  the  North  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch, 
9  miles,  at  an  estimated  cost  of  $254,502. 

The  total  amount  expended  on  this  improvement  to  June  30, 1893, 
was  $227,04G..M,  with  wliich  numerous  dikes  have  been  built  and  main- 
tained and  channels  dredged  ^nd  redredged  in  various  parts  of  both 
branches  of  the  river. 

At  the  close  of  the  summer  of  1893  there  was  a  small  balance  remain- 
ing from  the  appropriation  of  $10,000,  made  in  the  river  and  hai*bor  act 
of  July  13, 1802,  and  the  authority  of  the  Chief  of  Engineers  was  obtained 
March  20,  1893,  to  expend  these  funds,  amounting  to  about  81,400,  in 
opening  tlie  navigable  channels  which  had  been  ])artial]y  filled  with 
sand  during  last  winter.  The  metliod  of  doing  this  by  hireof  plantin 
open  market  was  approved  as  being  most  economical  and  advantageous 
to  the  Government. 

Pursuant  to  this  authority  circular  letters  inviting  pro])08als  were 
issued  March  22  to  tlie  principal  dredging  contractors  in  Kew  York, 
Albany,  and  Jersey  City,  and  the  following  resi>onded: 


Per  cubic  yard. 
Name  ami  ail<lr«'8rt  of  «'oiitrartor.  Xorth    '     ftu  tk 

'  Branch.     Brutch. 


Itrsiiiiunl  liros.,  >>e\v  Yorlt.  N.  Y... 

J.  1'.  KandfTson,  Albany,  X.  Y 

Win.  JI.  Taylor.  J«'rrtey*< -ity,  N.  J  . 
K«l;;air^I.  l*ayn.  Albany,  N.  Y 


Cents,    [  Centt. 

35  I  45 

30  I  48 

45  I  75 

I 


The  lowest  bid  received  Avas  that  of  Brainard  Bros.,  which,  being  con- 
sidered reasonable,  was  recommended  for  acceptance,  and  was  appi-oved 
A]m]  \),  1804.  Ojjcrations  were  begun  April  24,  in  the  removal  of  a  bar 
in  the  clianiiel  of  the  North  Branch  above  U)>per  Kocky  Point  to  a  mean 
h)w  wjiter  deptli  of  7  feet  and  width  ot'l.->Ofeet  for  a  distance  of  140  feet, 
this  being  eomplete<l  May  12  by  the  excavation  of  3,000  cubic  yards  of 
material.  Tlie  plant  was  towed  to  the  South  Branch  May  14,  and  began 
work  on  a  bar  in  the  bend  ot'the  channel  op])Ositc  Dike  J,  that  projected 
into  the  channel  on  its  western  side,  removing  it  by  ]>arallel  cuts  to  a 
de])th  of  7  feet  mean  low  water  and  width  of  75  feet  for  a  distance  of 
about  280  feet,  completing  its  removal  May  28,  with  an  excavation  rf 
1,200  cubic  yards  of  material. 

The  work  accomplished  during  the  latter  part  of  the  summer  of  1803 
consisted  ))rinci])ally  in  re[)airs  to  several  (likes,  especially  that  at  the 
mouth  oftlie  main  river,  which  urgently  needed  renewal  in  many  places. 
On  November  11,  180;>,  a  report  was  made  concerning  the  protection  of 
the  line  of  beach  connecting  ^andy  Hook  with  the  mainland.  The 
steamboat  men  navi<:ating  the  South  Branch  made  complaints  from  time 
to  time  in  reganl  to  a  wharf  ])rojecting  into  the  channel  at  the  sharp 
ben<l  near  Sea  r>ri^lit,  and  a  hearing  (m  the  question  of  fixing  harbor 
liiK's  ill  this  locality  was  held  in  January.    A  rejiort  on  the  subject 


rendered  rJanuary  20,  ISOI,  and  the  pier  and  bulkhead  lines  were  per- 
manently iixcd  by  the  Secretary  of  War  on  Febniary  5,  IMM^ 
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The  present  condition  of  the  channels  is  satisfactory  in  the  main, 
but  considerable  changes  seetn  to  be  in  progress  in  the  parts  of  the 
channel  immediately  above  Upper  Eocky  Point  and  near  Oceanic. 

The  expenditures  daring  the  fiscal  year  amount  to  $6,776.55^  as 
follows: 

Dredging  (contract  completed  June 30, 1893) $3,299.22 

Dredging  (by  hired  plant  April  and  May,  1894) 1,190.25 

Repairs  to  dikes 1,918.79 

Inspection 335.00 

Administration 33. 29 

Total 6,776.55 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry ;  nearest  light-honse^  Navesink  Light ;  nearest  fort,  fort  at  Sandy  Hook, 
N.J. 

Amount  of  reyenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1894,  is :  $ . 

AMOUNTS   APPROPRIATED. 

Old  project. 
By  act  of— 

August  30,  1852  (survey) $1,500.00 

March  3,  1871  (dredging) 14,000.00 

March  3,  1873  (dredging) 5,000.00 

Total 20.500.00 

Existing  project. 
By  act  of— 

June  18,  1878  (diking) $18,000.00 

March  3,  1879 '. 10,000.00 

June  14,  1880 30,000.00 

March  3,  1881 86,000.00 

August  2,  1882  (dredgiug) 30,000.00 

AngUHt5,  1886  (diking) 10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 10,000.00 

July  13,  1892 10,000.00 

Total 214,000.00 

Grand  total 234,500.00 

Amount  expended 234, 423. 10 

Money  statement, 

July  1,  1893.  balanro  unexpended $6, 853. 45 

June  30,  1894,  amount  expended  during  fiscal  year 6, 776. 55 

July  1,  1894,  balance  unexpended 76.90 

July  1,  1894,  outstanding  liabilities 9.00 

July  1,  18J)4,  balance  available 67.90 

{Auiouht  (estinjated)  recjuired  for  completion  of  existing  project 20,062.00 
Amouut  that  can  ]>e  protital)! y  ex])ended  in  tiscal  year  ending  Juno  30, 1896    20, 062. 00 
Submitted  in  conii>liancc  with  re(iniremeuts  of  sections  2  of  river  and 
harbor  acts  of  186(5  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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water  and  width  of  00  feet  for  a  distance  of  450  feet,  and  at  the  junc- 
tion of  the  canal  and  South  lliver  a  channel  was  excavate<l  350  feet 
lonjr,  00  feet  wide,  and  0  feet  deep  at  the  same  stance  of  the  tide. 

The  balance  of  the  funds  available  for  the  fiscal  year  ending  Juue 
30, 181)4,  would  not  admit  of  active  operations  and  so  no  work  was 
attemi)ted  during  the  past  year;  the  expenditures,  amounting  to 
81,000.77,  have  been  for  office  work  and  examinations. 

The  ])resent  condition  of  this  improvement  is  such  that  the  river  can 
be  navipited  by  vessels  of  0  feet  draft  at  all  stages  of  the  tide  for  a 
distance  of  al>out  3  miles  above  its  mouth. 

The  sum  of  $10,000  can  bo  expended  profitably  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  Juno  30, 189G. 
It  would  be  ai>plied  to  giving  the  channel  the  full  dimensions  required 
by  the  project. 

Tliis  work  in  in  tlio  collection  district  of  Perth  Amboy,  which  is  tho  nearest  port 
of  entry ;  nenre.'^t  lijirht-lioiise,  Great  Beds  Light,  in  Karitau  Bay,  New  Jersey ;  nearest 
fort,  fort  at  San<ly  Ifook,  X.  J. 

Amount  of  revonii*^  collected  at  the  port  of  Perth  Anihoy  during  the  fiscal  vear 
ending  June  30,  1801, . 

AMOINTS   ArPROPRIATEI). 

Ih'  act  of  (-ongress  approved — 

Juno  14,  1880 $40,000.00 

March  :i,  1S81 6^000.00 

August  2.  18?<2 10,OOaOO 

August  5,  188G 5,000.00 

August  11,  188S : 5^000.00 

ScDti^mber  10,  18J)0 5,000.00 

July  13,  lSi»i> 7,000.00 

Total 78,000.00 

Amount  ex]>ended , 77,089.74 

Money  fttatement 

July  1,  1893,  balance  unexpended $1,861.03 

,Fune  30,  1804,  amount  expended  during  iiscal  year 1, 000. 77 

July  1, 1804,  balance  unexpended 960.26 

Amount  (estimated)  required  for  completion  of  existinff  project 96, 795. 00 

Amount  tliat  can  be  ])roiitably  expended  infiscal  year  ending  Jane  90,1896    10, 000. 00 
^Submitted  in  com]>lianco  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  180G  and  1867  an(L  of  sundry  ci>il  act  of  Karch,3»  1898. 


COMMEHriAL   STATISTICS. 


I 

llio  following  statistics  relative  to  the  commerce  of  South  River,  Kew  Jeivey,  wen 
urnished  by  Mr.  K.  A.  Fisher,  of  Sayreville,  X.  J.,  for  the  year  ending  December  31, 


j 
1^03: 


Artii-ks. 


J^nihlin;;  niritorial 

Clnv.... 

Coi.l 

Ki'itilizcr 

MirM-L'llaiiCDUH 


Amonnt.      Value. 


Tons.     . 

130,  'J60  $200, 520 
4,  500     9.  000 

».  000  ;  ;;6, 000 

10,  500    15,  750  ' 


2.000 


5,000 


Ti)tnl l.'iC,  200   320, 270 


Veuels. 

Xnmber. 

Aremn 
dnfC 

Umnrngfi, 

Sail 

Barges — 

1,406 
258 

/Wf. 

• 
• 

87 

US 

1 

■■*(         

j 

...j. ......... 

••i****** •••• 

1.683 



Tho  abovo  t.ibb^  shows  a  decrease   of  G,L*02  tons  when  comiHireil  irtth 

reported  for  calendar  year  1892. 
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F  II. 
IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  nndertaken  by 
the  United  States  a  G-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  5^  feet  and  in  1882  to  5  feet,  the  range  of 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on,  however, 
value<l  at  $2,932,000. 

The  project  for  the  improvement  was  adc^ted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in . 
Karitan  Bay,  at  an  estimated  cost  of  $30,475.  No  money  was  appro- 
priated for  this  purpose,  however,  until  August  2, 1882.  A  subsequent 
survey  showed  that  material  shoaling  had  taken  place  in  the  channel 
since  1872,  the  date  of  the  original  survey,  necessitating  an  increase  of 
the  original  estimate  to  $40,475. 

The  amount  exi)ended  on  this  improvement  to  June  30, 1803,  was 
$35,389.32,  with  which  (in  1883)  a  channel  had  been  dredged  to  the 
required  depth  from  the  8-foot  contour  in  Earitan  Bay  to  Keyport 
Wharf,  a  distance  of  5,000  feet,  with  a  width  of  200  feet  for  the  first 
4,200  feet  and  160  for  the  remainder.  This  channel  did  not  prove  per- 
manent, however,  having  deteriorated  to  a  width  of  30  to  50  feet  and 
mean  low- water  depth  of  C  to  7  feet.  It  was  redredged  in  1893  to  the 
projected  mean  low  water  depth,  with  widths  of  from  70  to  140  feet  in 
front  of  Keyport  Wharf  for  a  distance  of  400  feet;  for  a  further  distance 
of  2,200  feet  outwjird  a  cut  35  feet  wide  was  made  along  the  northerly 
side  of  the  old  channel. 

No  active  operations  have  been  in  progress  on  this  improvement  dur- 
ing the  present  fiscal  year,  the  unexpended  balance  ($85.68)  from  appro- 
priation of  1892  being  insufficient. 

The  exi)enditures  during  the  fiscal  year  amount  to  $2.20  for  ofiice 
expenses. 

The  balance  of  the  estimate  ($5,000)  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30,  1896. 

This  work  is  in  the  collection  district  of  Perth  Amhoj',  N.  J.,  which  is  tho  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amonut  oi'  revenue  collected  at  the  port  of  Perth  Amboy  daring  the  fiscal  year 
ending  J  uuo  30,  1894,  $ . 

AMOrXTS   APPROPRIATED. 

By  act  of— 

Au^ru8t2,  1882 $30,475.00 

.Inly  13,  1892 5,000.00 

Total 35,475.00 

Amount  expended 35, 391. 52 

Money  statement. 

.July  1 ,  1893,  hiilauco  unexpended $85. 68 

J  une  30,  18W,  nnionnt  exi)ended  during  fiscal  year 2. 20 

July  1,  1894,  balance  unexpended 83.^8 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amountthatcaubeproiitubly  expended  in  fiscal  year  ending  JnuedO,  1896      5, 000.00 
Submitt(}d  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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F  12. 
IMI'KOVKMKNT  OF  MATTAWAN  CKEEK.  NEW  .lEK.SEY. 

hefore  its  iiii))i'ov('iri(Mit  by  the  Goverbiuent  tliis  small  stream  was 
o])striu-te4l  at  its  <Mitruiice  into  Key])ort  Harbor  by  a  mud  tlat.  ou  which 
the  Ix'st  depth  at  tiie  worst  section  was  3.1  feet  at  mean  low  water, 
though  tlie  3  foot  ehanne]  was  too  narrow  and  tortuous  for  use.  Above 
this  tiat  a  ;roo<l  -l-foot  <:hannel  existed  to  1^  miles  above  the  mouth, and 
tJieni'(*  to  the  steamboat  d<»ck  at  Mattawan  3.o  feet,  shoaling  to  1.8  feet 
at  the  iVei^^ht  doek  (HH)  feet  above  antl  1^  miles  from  the  m4>utli.  The 
ran^*^  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  ditlicalties  jt 
carried  commerce  valued  in  1.S80  at  j?sui>,000.  In  1885  the  commeiee 
of  the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000. 

Tin;  ]>roject  for  this  im])rovement  was  adoptetl  in  1881,  and  provides 
for  dredging  a  cliaiinel  4  feet  deej)  at  mean  low  water  and  100  feet  wide 
from  tiic  month  to  Winkson  Cre^'k.  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan.  i'.>0  feet  above  the  freight  dock,  at  an  esti- 
mated <rost  of  ^3:5,ll-'0. 

Ajipropriations  W4're  made  for  this  improvement  to  the  close  of  the 
iis<!al  vear  ending  Jujh'  30,  1802,  as  follows:  March  3,  1881,  $15,000; 
August  2,  18S2,  J?0,000,  and  September  10,  18!)0,  82,500.  With  the 
a]ipropriations  of  1881  and  1882  tht^  channels  had  been  dredgeil  to  the 
required  (le]itli  from  the  mouth  to  the  freight  dock  at  Mattawan,  with 
widths  of  from  KM)  to  30  feet.  The  small  apjnopriation  of  181K)  enlarged 
the  dimensions  of  the  4'hannel  through  th<^  tiat  outside  the  creek  nearly 
to  tlie  rcipiiremcnts  of  the  ]>roject,  and  also  for  a  distance  of  1,420  feet 
upstream  from  its  moutii. 

TIm',  river  and  harbor  act  of  July  13, 1802,  appropriated  89,620  for 
(;ompl4'tiMg  tiie  iniproveni(Mit,and  a  project  for  its  expenditure  iu  dredg- 
ing tlie  (iiannels  t<»  tiie  full  dimensions  was  approved  July  27,1882. 
A  survey  of  this  stream,  begun  October  24  and  completed  November 
3.  i8H2,  showed  that  the  channtds  dredgetl  in  1881  and  1882  had  almost 
reverted  to  their  original  condition,  and  that  the  amount  of  work 
re(juired  to  complete;  tiie  i>roje4',t  could  not  be  jierformed  with  the  avail- 
able funds;  conse({U(qitly  a  revised  estimate  for  completing  the  project, 
inc]  easing  the  original  by  $10,000,  was  submitted  for  the  approval  of 
tlie  Ciiief  <»f  Engineers  May  20,  1803. 

I  )re<lging  operations,  under  contract  dated  3Iay  3, 1803,  with  Alouso 
K.  Smith  (detailed  in  Annual  liei)ort  for  1893,  ]).  1120),  in  progress  at 
tin*  close  of  tlie  hist  fiscal  year,  were  continued  to  September  22, 1893, 
at  which  date  the  contract  was  concluded,  24,002  cubic  yanis  of  mate 
rial  iiaving  been  removed,  of  which  22,285  cubic  yards  were  removed 
during  the  pn^sent  liscal  year. 

liider  this  c(»n  tract  the  channel  between  the  mouth  of  the  creek  and 
steand>oat  wharf  at  Keyport  was  redredged  on  its  southerly  side  to  a 
mean  low-water  depth  of  4A  feet  for  a  distance  of  2,100  feet  upstream 
from  Keyport  Wharf,  and  given  a  width  of  50  feet  for  the  first  1,50U 
feet,  witii  25  feet  for  the  renniinder,  and  on  its  northerly  side  redredged 
to  a  siniihu' <l4'pth  with  a  width  of  25  feet  for  a  distance  of  630  teet 
extending  from  Keyport  Wharf  upstream.  From  about  500  feet  above 
Winkson  (!r4>ek  to  thesteaml»oat  dock  at  Mattawan,  a  distance  of  about 
1.000  feet,  the  eiiannel  was  redredged  to  a  width  of  50  feet  and 
low- water  dej)ths  of  from  4  to  5  feet. 
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The  expenditures  dariug  the  fiscal  year  ending  June  30, 1894,  araount 
to  $8,762.06,  as  follows : 

Dredging  under  contract $7, 470. 60 

Inspection 533. 00 

Drafting 2^.00 

Administration 1 523. 46 

Total 8,752.06 

If  it  is  the  intention  of  Congress  to  continue  the  work  $10,000  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1896. 

This  work  i.s  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort, 
fort  at  eandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1894,  $ . 

AMOUNTS  ArPROPRIATED. 

By  act  of— 

March  3,  1881 $15,000.00 

August  2,  1882 6,000.00 

September  19,  1890 2,500.00 

July  13,  1892 9,620.00 

Total 33,120.00 

Amount  expen<led 32, 873. 64 

Money  statement 

July  1,  1893,  balance  unexpended $8, 998. 42 

J  une  30,  1894,  amount  expended  during  fiscal  year 8, 752. 06 

July  1,  1894,  balance  unexpended 246.36 

(  Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
<  Submitted  iu  compliance  with  re<[uirements  of  sectious  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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The  following  statistics  relative  to  the  commerce  of  Mattawan  Creek,  New  Jersey, 
during  the  year  ended  December  31,  1893,  were  fui*nished  by  Mr,  J.  W.  Maggs,  of 
Matawan,  N.  .J. 


Articles. 


Pro<lucc 

Brirk 

Fertili7.«T 

I^miilMr 

Tonl  iind  w<mk1 
SuiuliiJH 


Total 


Amount. 


Value. 


Vo-Hsels.      Number. 


Tons. 

100,000 

162,  000 

300.000 

10,  000 

5,  OnO 

1.700 


578,  700 


$2,  500, 000 

575,  000 

100.  0<K) 

12.  000 

7.000 

50,  000 


Stoam 

Sail 

Barges 


:{,  2-14, 000 


2 

25 

100 


127 


Avorjige. 
draft. 


Feci. 


zVverage 
lonnago. 


Tom. 


228 

75 

109 


Tin*  abovo  tabic  sljows  an  increase  of  252,200  tons  over  amount  reported  for  calen- 
dar year  1M>2. 
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cidcnt  with  the  present  bulkhead  line,  as  determined  by  the  board  of 
riparian  coniiuissioners  of  New  Jersey,  between  Seabright  drawbridge 
:ind  the  North  or  (lovernnient  Dike.  He  also  recommends  that  the 
outer  250  feet  of  the  projected  Dike  O  be  omitted,  at  least  for  the 
present. 
The  views  of  tlie  division  enj^iueer  are  concurred  in  by  me. 

Thos.  Lincoi^*  Casey, 
Brig,  Gen.y  Chief  of  EngiHeers. 

[Sixth   indonr-nirnt.] 

War  Department,  February  5,  1894. 

Respectfully  returned  to  the  Chief  of  Engineers,  with  tracing,  show- 
ing tlic  bulkhead  and  ]ner-head  line  as  established  by  the  Secretary  of 
War  this  date. 
]>y  order  of  the  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 
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[The  references  in  Roman  are  to  part  (or  volume),  and  those  In  AxAbio  to  page.] 

A. 

Acacia  (schoomr),  removal  of  wreck  of c i,  G\611 

Afl^ate  Bay,  Minn.,  improvement  of  harbor  at , l,  908 ;  IV,  2011 

Alinapeo  and  Western  Kailway  Company,  bridge  of * ; i,  428 

Ahn.ipee  Harbor,  Wis.,  improvement  of 1,^21:  IV,  3064 

Aitken,  Kate  V.  (schooner),  removal  of  wreck  of I,  174;  n,  1128 

AkerSf  Annie  JV.  (schooner),  removal  of  wreck  of I,to,614 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  construction  of l,  425 

Improvement  of .^ I,  206;  II,  1277 

Alameda  Harbor,  Cal.,  establishment  of  harbor  lines I,  424:  iv,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Hari>or 

and I,  161;  li,  983 

Allegheny  Kiver,  Pa. : 

Bridge  at  Creichton,  construction  of 1,438 

Bridge  below  Tareiitum,  construction  of I,  428 

Dam  at  Horr  Island,  construction  of I,  292 ;  ill,  1918 

Improvement  of 1,292;  ni,  1913 

Alloway  Creek,  N.  J.,  improvement  of I,  116;  II,  855 

Alma  (vessel),  removal  of  wreck  of I,  62,609 

Alpena  Harbor,  Mich.,  improvement  of I,  354;  IV,  2241 

Aitamaha  River,  (ira.,  improvement  of 1>  17o;  11,1169 

Alva  (steam  yacht),  removal  of  wreck  of I,  o2,604 

Amite  River,  La.,  improvement  of I,  222;  III,  1864 

Anacostia  River,  1).  C,  improvement  of I,  ISfe;  n,  939 

Anderson,  Eliza   (schooner),  removal  of  wreck  of 1,82,712 

Anderson,  G.  JW  (steamer),  removal  of  wreck  of I,  232;  III,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay I,  SR9,536 

Apalachicola  Ray,  Fla.,  improvement  of I,  196;  II,  1249 

Apalachicola  River,  Fla.,  improvement  of 1, 197;  n,  1252 

Appomattox  River,  Va.,  imi)rovement  of I>1^?  11,981 

Appo<iuiuimink  River,  Del.,  improvement  of h^^^'f  ll>876 

Aquia  Crock,  Va.,  improvement  of 139;  11,944 

Arkansas  River: 

Brid.<:o  at  Little  Rock,  Ark.,  construction  of 1,426 

lm])ro\  ement  of 1, 252;  III,  1631 

I vcinovi  11^  obstructions  in h^^i  111,1629 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1,97,798 

Arthur,  Lake,  La.,  improvement  of 1,221  y  1X1,1873 

Ashland.  Wis.,  improvement  of  harbor  at ^^l-y  IV,3038 

Ash  lev  River,  S.  ('. : 

improvement  of 1,172;  11,1114 

Removal  of  wreck  in I>174;  11,1138 

Ashtabula  llarlior,  Ohio:  

Improvement  of 1,876;  IV, 3420 

Keinovnl  of  wreck  otf 1,878;  IV,3428 

Assatea<x"e  Bay,  Va.,  removal  of  wreck  off  Popes  Island 11,907 

Asi.istants  to  the  Chief  of  Engineers 1,444 

Atlantic  and  North  Carolina  Railroad  Company,  bridgeof 1,431 

Atlantic  Ocean,  removal  of  wreck  off  Sontnampton,  N.  Y 1,83,713 

Augusta,  Ga.,  bridge  across  Savannah  River  near,  protection  of,  etc 1,439 
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B. 

Hack  Cove,  Portland,  Me.,  improvement  of  channel  in 1,31,517 

Hap:a(liico  IMvcr,  Me.,  improvement  of i»24,498 

Haltiinoro  and  Ohio  Kai]roa<l  Comi)any,  bridge  of 1,430 

Baltimore  Ilarlmr,  Md. : 

l)«?lcnsc  of 1,6,14 

InipnivcHiient  of  channel  to 1, 132;  II.903 

Inii»rovcnient  of  channel  to  Curtis  Hay ii  133;  ii,  914 

•Sea  walls  at 1,14 

Har  Harbor.  Mc.   construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island 1,23,496 

Ihtrhi'v,  (r.  (schooner),  removal  of  wreck  of IV,  2124 

lUtrmorv,  K,  Jf.  (steamer),  removal  of  wreck  of 1, 232 ;  ill,  1383 

Harn<*f;at  Li;;ht,  X.  J.,  removal  of  wreck  oi»pobitc If  117 »  "•  861 

Harren  Kiver,  Ky.,  operating  and  care  of  lock  and  dam  on l»902;  iii,  19T2 

Hartholomew,  Hayon,  La.  and  Ark.,  improvement  of 1^242;  ill.  1471 

HasH  h'iver,  Mass.,  removal  of  wreck  near 1,63,630 

Hattalion  of  Engineers 1,17,469 

Hatteries 1,5.11,12 

Hay  iiidge  Channel,  Now  York  Harbor,  N  Y.,  improvement  of 1,91.764 

Hearses  Shoal,  Mass.,  removal  of  wrecks  on 1,63,616,617 

Heaufort  Harbor,  N.  C. : 

Iini»rovement  of 1, 160;  11,1031 

I  mprovcrment  of  waterway  between  Newborn  (on  Neiise  River)  and.  i,  159;  ii,  1090 

Iniprovemeiit  of  waterway  between  New  River  and 1, 161 ;  il,  1034 

Heaufort  Kiver,  iS.  C,  imi)rov'ement  of 1, 174 ;  ii,  1125 

Hea  ver  Kiver.  Pa.,  dam  in  ( )hio  River  below 1, 287 ;  III,  1870 

liedloes  Island,  N.  Y.,  sea  wall  at 1,14 

Helfast  Harbor,  Me.,  improvement  of 1,26,503 

Hellaire,  Ohio,  establishment  of  Jiarbor  lines  in  Ohio  River 1, 423;  ill.  1691 

Hellamy  Kiver,  N.  H.,  improvement  of 1,34,523 

Hentoii  Harbor,  Mich.,  improvement  of  harbor  at  (St.  Joseph  Harbor),  i,  339 ;  iv,  2193 
Hergen  Count}',  N.  J.,  construction  of  bridge  across  Paaaaio  River  at  Paeaaic 

by 1.428 

JitTwhid,  Edith  (schooner),  removal  of  wreck  of i»132;  11,1187 

liig  Hlack  Kiver,  Miss. : 

Hridge  at  Hankinsons  Ferrj',  construction  of 1,430 

Improvement  of I»244;  ill,  148S 

Hig  Hatchee  Kiver,  Tenn.,  improvement  of h^^}  111,1516 

Kig  Pigeon  Hayou,  La.,  removal  of  wreck  in I»382;  111,1383 

Hig  Sandy  Kiver,  W.  Va.  and  Ky. : 

Improvrmentiof I,  305 ;  III,  1962 

Improvement  of  Levisa  Forkof,  Ky I|  806;  111,2001 

Imi»rovenient  of  Tug  Fork  of.. l»  806;  in,20QS 

Hig  iSiiiiflower  Kiver,  Miss.,  improvement  of I,  248;  in,  151S 

Hills  for  bridges,  examination  of 1,20 

Hiloxi  Hay,  Miss.,  improvement  of  harbor  at I»216;  n,  1335 

Hiloxi^Harbor.  Miss.,  improvement  of l»216;  II,  1835 

Hlack  Lake  Harbor,  Mich.,  improvement  of 1»843;  IT,  2206 

Hlack  Kiver,  Ark.  and  Mo.,  improvement  of x»254;  llj;156S 

Hlaek  Kiver,  La.,  improvement  of I»841;  111,1455 

Hlack  Kiver,  Mich. : 

Iniprovement.of,  at  Port  Huron I»858;  IV,3HB1 

Im]>rovenient  of  mouth  of 1,858;  IT,22BS 

Hlack  Kiver,  N.C.,  improvement  of It  163;  11^1042 

Hlack  Ivi ver  Harbor,  Ohio,  improvement  of if  874;  iv,24fl6 

Hluek  Koek  Harbor,  Conn.,  improvement  of 1,72^60 

Hla»k  "Warrior  River,  Ala. : 

lni])niveme.nt  of  (below  Tuscaloosa) h^^\  •'t  ^811 

Iinprove.ment  of,  between  Tuscaloosa  and  Daniels  Creek If  811;  11,1310 

Hloek  Island,  K.  I.,  improvement  of  harbor  of  rcfnge  at 1,50^507 

Hlock  Island  Sound,  K.  I.,  removal  of  wreck  in 1,83^711 

Hlood  Kiver,  La  ,  iuiprovement  of l»821;  111,1961 

Hojjrd  of  Engineers,  The: 

Members 1,15 

Members,  additional  duties  of 1,16 

Personal  examinations 1,16 

Keports,  siiminary  of 1,15 

Iioard  on  Fortilicaiions  or  other  Defenses 1,4 
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Boenf  River,  La.,  improvemont  of '*^^J  "^il^^B 

Bogue  Chitto,  La.,  improvement  of i|218;  li,  1331 

Bogue  Falia,  La.,  improvement  of 1,220;  III,  1349 

Booth  Brothers  (schooner),  removal  of  wreck  of i,  117 ;  ii.  861 

Boston,  Mass.,  bridge  across  Chelsea  Creek,  by  city  of,  reconstruction  of i,  428 

Boston  Harbor,  Mass. : 

Defense  of i,  5, 6, 7 

Grovers  Cliff,  site  for  fortification .' l,  13 

Improvement  of I>^4, 649 

Boy  (Is  Ferry,  Tonn.,  construction  of  bridge  across  Holston  River i,  427 

Bradford,  Mass.,  alteration  of  city  bridge  obstructing  Merrimao  River  between 

Haverhill  and i,430 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in i,  132;  ii,  907 

Brazoria  County,  Tex. : 

Construction  of  bridge  across  Brazos  River  by a i,  428 

Construction  of  bridge  across  San  Bernard  River  by i,  426 

Brazos  Ki ver,  Tex. ,  construction  of  bridge  at  Columbia 1, 428 

Brazos  Santiago,  Tex. ,  improvement  of  harbor  at i,  237 ;  m,  1413 

Breakwaters  built  by  the  United  States,  occupancy  or  ipjury  of. . .  i,  20, 431 ;  Vl,  3180 

Breeze,  Point,  Schny Ikill  River,  removal  of  wreck  below i,  118 ;  il,  862 

Bridesburg,  Pa.,  removal  of  wreck  iu  Delaware  River  at i,  117 ;  il,  861 

Bridgeport  Harbor,  Coun.,  improvement  of i,  71, 669 

Bridges : 

Construction  of,  across  navigable  waters .h^t ^^ 

Examination  of  bills  of  Congress  for 1,20 

Examination  of  plans  and  locations  of  proposed h^t  ^^ 

Obstructing  navigation,  action  upon !>  20, 490 

Brigantino  Shoal,  N.  J.,  removal  of  wreck  from fti^*^'  ^» ^^ 

Bristol  County,  Mass.,  construction  of  bridge  across  East  Branch  of  West- 
port  River  atWestport  Point  by 1,429 

Broad  Creek  River,  Del.,  improvement  of i,  128 ;  II,  897 

Broadkiln  River,  Del.,  improvement  of 1, 123;  ii,  883 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of 1,81,708 

Browns  Ledge,  Mass.,  removal  of  wreck  near 1, 63, 619 

Brunswick  Harbor,  Ga. : 

Improvement  of 1, 180;  li,  1187 

Improvement  of  outer  bar  at 1,180;  II,  1193 

Buffalo,  N.Y.: 

Im])rovement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Chicago,  Duluth,  and i,361;  iv,2261 

Improvement  of  harbor  at i,  380;  IY,2488 

Buffalo  Hayon,  Tex. : 

Bridge  at  Houston,  construction  of 1,428 

Improvemont  of ii  237 ;  III,  1409 

Burlington  Harbor,  Vt.,  improvement  of ! 1,390;  iv,2496 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,90,761 

C. 

Cable  galleries 1,6 

Cache  River,  Ark.,  improvement  of ly  254;  III,  1564 

Cnhaba  Kivcr,  Ala.,  improvement  of 1,209;  11,1296 

Calcasieu  Kivcr,  La.,  improvement  of  mouth  and  passes  of If  228;  ill,  1373 

California: 

Department  of,  report  of  engineer  officer 1^443;  VI,  3453 

Hvdraulic  mining  and  mining  debris  in h^^i  VI>3169 

California  Debris  Commission 1, 421 ;  YI, 3169 

("aloosnhatclice  Kivcr,  Fla.,  improvement  of 1, 190 ;  n,  1233 

Calumet  Harbor,  HI.,  improvement  of 1,332;  IV,2138 

Calumet  Kiv<'r,  111.  and  Ind. : 

Uridi^a^  at  South  Chicago,  alteration  of 1,430 

Hrid^^c  at  South  Chicago,  construction  of 1,425 

Improvciiicut  of 1,333;  IV,  2143 

(anibrid^re,  Md.,  construction  of  bridgo  across  Cambridge  Harbor  at 1,429 

('anibri«l;XO  Harl)or,  Md. : 

Construction  of  bridge  across,  at  Cambridge 1,429 

Iniprovcnientof 1»1^;  11,895 

Camden  Harbor,  Me.,  improvement  of 2,26,505 

Camden  Harbor,  N.  J.: 

Kstablishment  of  harbor  lines t 1*423;  11,864 

Improvement  of * 1,106,110;  u^827,896 
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CanalB,  etc. : 

Allo^heiiy  Kiver,  construction  of  dam  at  Herr  Iflland,  P& ly  292;  Ui,  1918 

HarrtMi   and  Green  rivers,    Ky.,  operating  and  care  of  locks  and  dams 

on l 1,302;  iii,  1972 

Hi;;  Sandy  Kiver,  construction  of  lock  and  dam  near  Lonisa,  Ky.  i,  305;  i:i,  1902 
Cliincotcn|L;:uo  Uayj  construction  of  temporary  bridge  across  canal  conuect- 

ing  1  )ela ware  Bay  and 1, 490 

Clul>fo(»t  and  ilarlowe  Canal,  improvement  of  waterway  via 1, 159;  II,  1030 

Columbia  Kiver,  Orcg..  construction  of  Cascades  Canal I,  415;  iv,  2815 

(;r»osa  Kiver,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams  on.  i,  208;  il,  1297 
Cumberland    Kiver,    Tenn.    and    Ky.,    constraction  of  locks    and  dams 

on I  278;  III,  1804 

Fox:  Kivcr  and  canal,  Wis.,  construction  of  bridge  across,  at  De  Per«'' i,  427 

Fox  Kivcr  and  canal,  Wis.,  construction  of  bridge  across,  at  Kaiikauna i,  437 

Fox  Kiver,  Wis.,  ctmstruction  of  bridge  across  lock  of  canal  at  Little  Chute.  1, 429 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on 1, 330;  I v, 2111 

Galena  Kiver,  HI.,  operating  and  care  of 1^263;  ill,  lti91 

(ireat  Kanawha  Kiver,  W.  \a.,  construction  of  locks  and  damson.  1, 297;  III,  1951 
(treat  Kanawha  Kiver,  W.  Va.,  operating  and  carer  of  locks  and  damn 

on 1,299;  111,1962 

Green  Kiver,  Ky.,  construction  of  Lock  No.  5 1, 302;  III,  1971 

Green  River,  Ky.,  recon8trueti(m  of  Lock  No.  2  at  Rumsey 1, 302;  in,  1968 

(ireen  and  Barren  rivers,  Ky.,  operating  and   care  of  locks  and  dams 

on ' 1,302;  111,1972 

Illinois  and  Mississiiijii  Canal,  111.,  construction  of 1,336;  IV,  2162 

Illinois  Kiver.  111.,  operating  and  care  of  La  Grange  and  Kampsvillo  locka 

and  dams 1, 335 ;  IV,  2159 

Kentucky  Kiver,  Ky..  construction  of  locks  and  dams  on 1, 303;  ill,  1980 

Kentucky  Kiver,  Ky.,  operating  and  c<ire  of  locks  and  dams  on..  1,304;  in,  1988 
Keweenaw  Point,  Mich.,  improvement  of  waterway  from  Lake  Superior 

to  Keweenaw  Kay 1, 312 ;  IV,  2029 

Keweenaw  Point,   Mich.,  operating  and  care  of  waterway  from    Lake 

Superior  to  Keweenaw  Kay 1,313;  iv,  2QS9 

Little    Kanawha   Kiver,  W.*Va.,  operating  and  care  of  lock  and  darn 

on 1,307;  in,  2C07 

Mississi]>pi  Kivcr,  construction  of  locks  and  dams  between  Miunoapolia 

and  .St.  Paul,  Minn m,  1640, 1681 

Mississii>i>i  Kiver,  o])erating  and  care  of  Des  Moines  Rapids  Canal  and  dry 

dock  1,263;  lu,  1684 

Montmgahela  Kiver,  construction  of  locks  and  damson 1,290;  III,  1908 

Monongahela    River,    operating    and    care  of  locks    and   dams    Nos.  8 

and  9 i>291;  111,1908 

Monongahela  Kiver,  purchase  of  Lock  and  Dam  No.  6 I>291;  in,  1911 

Moiiongahela  Kiver,  inirehase  of  Lock  and  Dam  No.  7 1*291;  ni,  1911 

Muskingum  Kiver,  Ohio,  operating  and  care  of  locks  and  diuns  on  1,289;  111,1876 

Ohio  liiver,  below  Keaver  River,  Pa.,  constrnction  of  dam I»287;  III,  1870 

Oiiio  Kiver,  location  of  Dam  No.  2 'jv- --••  ^287 

Ohio  Kiver,  operating  and  care  of  Davis  Island  Dam h^^i  m*  1^S67 

Ohio  Kivi^r,  operating  and  care  of  Louisville  and  Portland  Canal  1,295;  ni,  1985 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 1,365;  IV,  2371 

St.  (Mnir  Flats  Canal,  Mich.,  ox)erating  and  care  of lyS66;  IV,237S 

St.  Marys  Falls  Canal,  Mich.,  operating  andcnroof 1, 963 ;  IV,  2387 

St.  Marys  Falls  Canal,  Mich.,  water  levels 1*441;  vi,  3319,3490 

Sturg(>on    Kav    and    Lake    Michigan    Ship    Caual,    Wis.,    improvement 

of \ 1,319;  iv,2066 

Sturgeon  Hay  and  Lake  Michigan  Ship  Canal,  Wis.,  improvement  of  harbor 

of  n'fuge  at  eastern  entrance l,  321 ;  IV,  9061 

Sturgeon  Hay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  eare 

ot 1,320;  iv,9068 

Tennessee  Kiver,  opera tmg  and  ciire  of  Muscle  Skoals  Canal I»284;  m,! 

Canapitsit  (.'hannel,  Mass.,  improvement  of •. XtM, 

(•anarsie  Hay,  \.  Y.,  improvement  of I»96, 

Caney  Fork  Kiver,  Tenn.,  improvement  of 1,92;  in,  1818 

Capo  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay 1.88^888 

Ca])e  Charles,  Va.,  removal  of  wrecks  off It  162;  If, 987 

Cape  (Miarles  City,Va.,  improvement  of  harbor  and  approaohee  At . . . .  1,131;  11,904 

Ca])0  Fear  (Xorth  Fast)  River,  N.  C,  improvement  of  .,.* ■ If  183;  11,1010 

Cape  Fear  Kiver,  N.  C. : 

Improvement  of,  above  Wilmington 1, 164;  11,1014 

Iniprovciiienf  of,atan(l  below  Wilmington I»164;  11,1017 

Removal  of  wrecks  in  and  near  mouth  of ^188;  11,1086 
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Cape  Hatteras,  N.  C,  removal  of  wreck  near i,  168;  11,1065 

Cape  Lookout  light-house,  removal  of  wrecks  near i,  168 ;  u,  1066 

Carabelle,  Tallahassee  and  Georgia  Kailroad  Company,  bridge  of 1, 431 

Carriages,  disappearing I|  5, 12 

Cascades  Canal,  'Columbia  Kiver,  Oreg.,  coustraotion  of 1 .  i,  415 ;  iv,  2645 

Casemates,  mining 1, 6 

Cedar  Bayou,  Tex.,  improvement  of i,  ^6:  lU,  1405 

Cedar  Keys,  Fla.,  improvement  of  harbor  at i,  194 ;  il,  1244 

Cedar  Kiver  Harbor,  Mich.,  improvement  of 1,315;  ir,  2043 

Champlain,  Lake: 

Breakwater  at  Kouse  Point,  N.  Y i,390;  iv,2492  . 

Improvement  of  Narrows  of i,  392 ;  IV,  2499 

Charles,  Cape,  Va.,  removal  of  wrecks  at i>152;  11,987 

Charles  Hivcr,  Boston  Harbor,  Mass.,  improvement  of h^  652 

Charleston  Harbor,  S.  C. : 

Bridge  obstructing  cove  at  SuUivans  Island,  alteration  of I,431- 

Defense  of 1, 6 

Improvement  of 1,172;  u,  1101 

Kemo vu]  of  wreck  in 1, 174 ;  II,  1128 

Snllivaus  Island,  site  for  fortification 1, 13 

Charlevoix  Harbor,  Mich.,  improvement  of 1,352;  iv,2233* 

Charlotte  Harbor,  Fla.,  improvement  of • .* 1, 191 ;  II,  1236 

Charlotte  Harbor,  N.  Y.,  improvement  of • : i,  383 ;  II,  2465 

Charts,  Northern  and  Northwestern  Lakes,  correcting,  printing,  and  issuing 

of: 1,438,440;  vi,3315 

Chatham,  Mass..  removal  of  wreck  near 1, 62, 611  • 

Chatham  Bar,  Mass.,  removal  of  wreck  from i,  49, 568 

Chatham  Harbor,  Mass. : 

Improvement  of 1, 49, 566 

Kentoval  of  wrecks  off I»  49, 668 

Chatham  lights,  Mass.,  removal  of  wreck  near I,  ^,  618 

Chatham  Hoads  (Old),  Mass.,  removal  of  wreck  in 1,63,613 

Chattahoochee  Kiver,  Ga.  and  Ala. : 

Improvement  of 1,200;  11,1258 

Improvement  of,  bet weeu  West  Point  and  Franklin,  Ga i,  201 ;  ii,  1261 

Cheat  River,  W.  Va.,  improvement  of 1,291;  Ul,  1911 

Cheboygan  Harbor,  Mich.,  improvement  of 1, 353 ;  IV,  2239 

Chefniicte  Kivt*r,  La.,  improvement  of 1, 220 ;  ill,  1349 

Chehalis  River,  Wash. : 

Imi>rovement  of 1, 411 ;  IV,  2604 

Improvoment  (»f  Grays  Harbor  and 1,^10;  iv,2597 

Chelsea  Creek,  Mass.,  reconstruction  of  bridge  at  Boston 1, 428 

Chesapeake  Bay,  removal  of  wrecks  in l,  132, 152 ;  li,  906, 987 

Chester  J^iver,  Md.,  improvement  of,  from  Crumpton  to  Jones  Landing,  i,  125;  11,889 
Chieajro,  111. : 

Bridge  across  Chicago  River  between  Jackson  and  Van  Buren  streets,  con- 

Ktruction  of 1,427 

nri<l<:e  east  of  Wells  street,  across  Chicago  River,  construction  of 1,428 

Bridge  ea.st  of  Wells  street  bridge,  across  Chicago  River,  construction  of.  1,429 
Bridij^e  of  city  across  Chicago  River  at  Van  Buren  street,  reconstmction  of.  1, 427 
Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Dnlutli,  Buft'alo,  and 1,361;  IV,2261 

Improvement  of  harbor  of 1,331;  IV,  2127 

Chicago  Kiver,  111. : 

Bri<l<;e  a<-r()ss  South  Branch  of,  at  Van  Buren  street,  reconstruction  of....  1,427 
Hri<l<;e  across  South  Branch  of,  between  Jackson  and  Van  Buren  streets, 

construction  of 1,427 

Brid;^^^  <'ast  of  Wells  street  bridge,  Chicago,  construction  of 1,429 

Bridge  east  of  Wells  street,  Chicago,  construction  of 1,428 

Chica^ro  (South),  111.: 

Alteration  of  bridge  across  Calumet  River 1,430 

Constru<tion  of  bridge  across  Calumet  River 1,425 

Chickahonnny  River,  Va.,  improvement  of 1,1^9;  11,980 

Chickasahav  Kiver,  Miss.,  improvement  of h'^i  11,1822 

Chief  of  Kiigineers,  Office  of  the 1,444 

Chincotea<ine  Bay: 

Bridge  (temi>orary)  across  canal  connecting  Delaware  Bay  and,  constmc- 

tion  of 1,490 

Iniprovementof  inland  waterway  fromDelaware  Bay  near  Lewesto.  1,128;  n,884 
Chipola  River,  Fla.,  improvement  of h^^i  n»1252 
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Chippewa  Riv*rr.  \Vi«. ; 

luiprovfrrufur  of 1,266:  111.1718 

Ke»«rivoir<  jit  ."Oiirr-eft  of,  8iirv«»yH  fur Ill,  1736 

Chitto.  h«»j;iio,  L;i..  iuiprovcmeiit  ot I.  L*l«:  II.  133L 

C'lioctawliiitcliei:  Ifivei.  Kla.  and  Ala.,  iiitprovfineiit  of. I,*i02;  11.1263 

('}io[>raiik  Kivi-r.  Mil.,  improveiiieiit  of i«126;  11,^1 

Chri'«ti:ii::i  Kiv<*r,  Del.: 

liiilirov<Mir-nt  of  \ViIiiiiii;{toii  ILarhor 1,118;  ll,  870 

J^.inoval  of  wreirk  in 1, 132 ;  II.  906 

Chiin-liillH  I-Vny,  Tirxa^.  construrtioii  of  briil;:c  ai-ronA  ^^au  Bcrnanl  Birer 1,426 

Cincinnati,  Ohio,  rxaniination  :in<l  Kurvey  for  ice  harbora  at  mouths  of  Craw- 

fir^li  :inil  Mill  rrecks ' I,2''9:  III.  1890 

Ch'irk  HivcT,  S.  C,  iinprovi-nient  of 1,170:  II.  Ii179 

Clarke  Comity,  Wash.,  construction  of  brid;;e  across  East   Fork  of  Lewis 

Kiver  by 1.428 

C/rt/Av,  Darld  (Htt^anuT;.  rftnioval  of  wreck  of 1, 1K2;  ll,  1209 

CI<;n(b-nnin.  \V.  Va..  construction  of  bridge;  across  Elk  lCi%'cr 1,429 

Clcvirhind  Harbor,  < >hio,  ini])rovouH'nt  of 1,375;  iv,2409 

Clinch  liiver,  Tciin..  inii»rovc*nH:nt  of I?  277;  ill,  1801 

Clinton  Harbor,  Conn.,  improvement  of 1,^610 

Clinton  Kivrr,  Mich.,  iniprov<rnicnt  of 1,359;  IV,  2dSU 

Clubfoot  and  Harlowo  Canal,  N.  C.  improvcnieuiof  waterway  via...  1,159;  ii.  1080 

Clubfoot  River,  N.  C,  iniprovenient  of  waterway  via 1, 159;  If.  1090 

Coch*-co  River,  N.  H.,  iin]>roven)ent  of 1,34.524 

Toit,  W.  /J'.  (Hteaner).  removal  of  wreck  of 1,145;  11,971 

•Colorado  River,  at  Yuma,  Ariz.,  improvement  of Iv387;  iv,  2521 

Columbia,  Department  of  the,  report  of  engineer  officer I»443;  vi,3452 

Columbia,  Tex.,  construction  of  brid;;e  across  Hrazos  River  at 1,438 

Columbia  Kiver,  Oreg.  and  Wash.: 

Construction  of  Cascadi-.s  Canal 1, 415;  iv,  2645 

Kxami nation   for  improvement  between  Three  Mile   Rapida  and  CelUo 

Falls 1,418;  iv,2e64 

(Jauorinf; 1,418;  IV. 2864 

Improvement  of,  between  Rock  Islaml  Rapids  and  Priest  Kapids.  1,400:  iv.  2593 

Improvement  of,  between  Vancouv<*r  and  Nvillamotte  River 1, 414 ;  iv,  2613 

Jm]iro vement  of  mouth  of 1^  413 ;  iv,  2631 

Im])rovenient  of  Snake  liiver  and  upper  part  of I»408;  IV,  S699 

Improvement  of  Willamette  Kiver  and,  below  Portland i,  416 ;  iv, 2654 

Comimm  Flats,  Old  Chatham  Koads,  Mass.,  removal  of  wreck  on i,  ^613 

Comptou  Creek,  N.  J.,  improvement  of 1, 105.818 

Conecuh  River,  Ala.,  improvement  of I»2D4;  II,  1275 

(Jon^aree  River,  S.  C,  improvement  of 1, 171 ;  il,  10S2 

Conneaut  Harbor,  Ohio,  improvement  of I»377;  iv,  2423 

Connecticut  Kiver,  Mass.  and  Conn. : 

Improvement  of I,G>,  630 

Improvement  of,  above  Hartford 1,65^ 

Improvement  of,  below  Hartford 1|66^ 

Contentuia  Creek,  X.  ('.: 

Hrid;;e  near  (irifton,  ctuiHtruction  of 1,426 

Im])rovemeut  of 1, 157;  n,  1032 

C(mtiu<;eueies,  exaniinationR,  and  surveys  of  rivers  nnd  harbors,  estimates  for.  r,419 

(!o()H  Hay  aitd  Harb<»r.  <>re^.,  improvement  of 1)408;  IT,  2561 

Coosa  liiver,  Cia.  and  Ala.: 

Improvement  «»f If  206;  IT,  1286 

Improvement  of,  between  Kome,  Ga.,  and  Kast  Tennessee,  Virginia  and 

<ieor<;ia  Ifailroad  bridge '>307;  11,1286 

Im])rovement  of,  between  Wetumpkn,  Ala.,  and  Kast  Tennessee,  Vindnia 

:ind  (ieor;ri:i  Jfailroad  bridge l^W^^  II,  1291 

0]MTatin}i:  and  care  of  locks  and  danm  on i»206;  11,1297 

Co(|uille  I{iv<T,  ()n?jj:. : 

Iini)rovement  of,  at  the  entrance '»409;  1V,X!5S 

Improvement  of,  between  Coquille  City  and  Myrtle  Point h^^\  IV, 2558 

Corney,  Hayon,  La.,  improvement  of 1|942;  111,1468 

Corporations,  o<'<vupancy  or  injury  of  public  structures  by 1,20^431;  VI,3189 

(!or]>H  of  KujL^ineerH: 

Number  of  ollieerH ..••••       1,3 

Cljan;je8  during  the  year 1,8 

Distribution  of  otlirers 1,3,444 

LawM  of  Fifty-thinl  ("ongress,  Keeond  s«n«8ion,  a  fleeting  the Vl,3455 

Onicers  detached ,.,,   •....,     .l4 
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Cos  Cob  Harbor,  Conn.,  improvement  of 1, 75, 681 

Courtableau,  Bayou,  La.,  improvement  of l,  2^ ;  iii,  1365 

Cow  Bayou,  Tex.,  construction  of  bridgo  of  Orange  County  across i,  426 

Cowlitz  River,  Wash.,  improvement  of i,  417;  iv,  2662 

Crawfish  Creek,  Cincinnati,  Ohio,  oxantination  and  survey  for  ice  harbor  at 

mouth  of i,28»;  iii,1890 

Creighton  Bridge  Company,  bridge  of 1,42^ 

Creigbton,  Pa.,  coDstructiou  of  bridge  across  Allegheny  River i,  428 

Cross-over    Light,    St.    Lawrence    River,   N.    Y.,    improvement    of   shoals 

near i,389;  iv,2489 

Cumberland  River,  Tenn.  and  Ky. : 

Construction  of  locks  and  dams  on i,  278;  iii,  1804 

Imi>rovement of ; 1, 278;  in,  1804 

Improvement  of,  a  bove  Nashville,  Tenn i,  279 ;  iii,  1837 

Improvement  of,  below  Nashville,  Tenn 1, 278 ;  ill,  1805 

Cumberland  Sound,  Ga.,  improvement  of I»18l;  11,1200 

Current  River,  Ark.  and  Mo.,  improvement  of 1,254 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  151 ;  il,  983 

Curtis  Bay,  Md.,  improvement  of  channel  to i,  18S;  11,914 

Cushings  I»land,  Me.,  site  for  fortification ^ I.,. i,  13 

Cut-off,  Apalacliicola  River,  Fla.,  improvement  of i,  197;  ii,  1262 

Cuttyhunk,  Mass.,  removal  of  wreck  near i,68, 619 

D. 

Dams  and  locks.     See  Canals. 

D'Arbonno  Bayon,  La.,  improvement  of i, 242;  in,  1468 

Darien  Harbor,  Ga.,  improvement  of i,  177;  ii,  1166 

Davids  Island,  N.  Y.,  sea  wall  and  embankment  at i,  14 

Davis  Island  Dam,  C)liio  River,  operating  and  cnre  of i,  287 ;  ill,  1867 

Defenses.     See  Fortifications. 

De  Guerre  Point,  Cal.,  construction  of  dam  in  Yuba  River  at i>421;  vi,  3174 

Delaware  Bay : 

Bridge  (temporary)  across  canal  connecting  Chincoteagno  Bay  and,  con- 
struction of 1, 490 

Ice  harbor  at  head  of,  improvement  of 1, 112 ;  ii,  849 

Inland  waterwav  from  Chincoteague  Boy,  Va.,  to,  near  Lewes,  improve- 
ment of  "^ 1, 123;  11,884 

Pier  at  Lewes,  Del. ,  construction  of 1, 113 ;  llj  850 

Wreck,  removal  of 11,862 

Delaware  Breakwater,  Del.,  improvement  of 1, 114 ;  II,  852 

Delaware  River,  N.  J.  and  Pa. : 

At  Camden,  N.  J.,  improvement  of 1,108,110;  11,827,836 

At  Philadelphia,  Pa.,  improvement  of 1,108,110;  li,  827,.836 

Between  Philadelphia  and  Camden,  improvement  of i,  110;  ii,896 

Harbor  lines  at  Philadelphia  and  Camden,  establishment  of h^^f  11^864 

Ice  harbor  at  Marcns  Hook,  Pa.,  improvement  of I>112>  ii,  848 

lni])roveinent  of 1, 108;  11,827 

Mini  in.  Fort,  Pa.,  sale  of  Government  land  in  vicinity  of I,  461 

Wrecks,  removal  of 1,117,118;  11,861,862 

De  Pere,  Wis.,  constrnction  of  bridge  across  Fox  River  and  canal  by  city  of..  1,427 

Depot ,  enj^ineer If  18, 474 

Des  Moin<  8  Rapids  Canal  and   dry  dock,  Mississippi  River,  operating  and 

care  of 1,263;  111,1684 

Des  Moines  Rapids,  Mississippi  River,  improvement  of 1,263;  111,1683 

Detroit  Kiver.  Mieh.,  improvement  of 1,367;  iv,2376 

r)isa])])enrin«;  earriji^es 1,5, 12 

District  of  Columbia: 

(Jreat  Falls,  Potomac  River,  use  of  water  power  for  electric  lighiinff...  Yl,  3256 

Public  building's  and  grounds - 1,485;  VI, 3265 

Wasliin^ton  a(inednet 1,432;  VI, 3193 

Wasliin<;ton  monument 1,^35;  VI,  3207 

Watrr  s!i])]dy  of  Washington,  D.C.,  increasing h^^i  VI,  3222 

Division  en^jjiurrrs 1,20 

Divisions,  rugineer f 1,20 

Dojj  Iviver.  Ala.,  constrnction  of  bridge  across 1,426 

Dorchester  ('onnty,  Md..  constrnction  of  bridge  across  Csmbridge- Harbor  at 

Cnnibridgeby 1,429 

Ihnr,  Mnrif  K.  11.  (I.  (schooner),  remo\'7il  of  wreok  of 1,152;  li,987 

I)i:r];  Island  Harbor,  Conn.,  improvement  of  hartxir  of  xeftige  At 1,67,638 
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Diiliith,  Minn.: 

Iniprovcnu-nt  of  channels  in  connectinjjj  waters  of  Great  Lakes  between 
Hutralo,  Chicago,  and 1,361;  IV,  2261 

Inii)rovcmcnt  of  harl.or  at 1, 309 ;  iv, 2014 

Dunkirk  Harbor.  N.  Y.,  improvement  of 1,379;  IV,2434 

i  )iinncllou,  Fla.,  construction  of  bridge  across  Withlacoochce  River i,  429 

E. 

Eagle  Harbor,  Mich.,  improvement  of 1*312;  iv,2028 

KaNt  (-hosier  Creek.  \.  Y.,  improvement  of 1,77,688 

East  Liverpool  Bridge  Company,  bridge  of 1,425 

East  Liverpool,  Ohio,  construction  of  bridge  across  Ohio  Kiver 1,425 

East  Kiver,  N.  Y.: 

Imi)rovement  of 1,87.751 

K<'mova  I  of  wrecks  off  Sunken  Meadow 1, 95, 785, 786 

Eastern  Branch  of  Totoniac  Kiver.     *S>e  Anacostia  River. 

Edgartown.  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at 1,51,576 

Edisto  River,  S.  C.,  improvement  of 1,173;  11,1119 

Elizabeth  River,  N.  J. : 

Improvement  of 1, 100, 804 

Removal  of  wrecks  in 1, 108, 828 

Elizabeth  Kiver,  Va.,  bri<ige  across  Western  Branch  of,  between  West  Norfolk 

ami  l*(n*t  Norfolk,  construction  of 1,429 

Elk  Kiver,  Md.,  improvement  of 1,124;  11,888 

Elk  Kiver,  W.  Va. : 

Bridge  at  Clendennin,  construction  of 1,429 

Improvement  of 1,299;  ill,  1963 

Embankments 1, 14 

Eiii])lacement8  for  guns  and  mortars I*  5^  11 

Enchauinm  (schooner),  removal  of  wreck  of 1, 168;  JI,  1065 

Engineer  depot 1, 18,  474 

Engineer  divisions 1,20 

Engineer  ScIk.oI,  Cnited  States 1,17,468 

Engineers,  battalion  of 1,17, 489 

Engineers,  Corps  of.     See  Cori>s  of  Engineers. 

Enginerrs,  division 1,20 

Engineers,  01Ti<'r  of  the  Chief  of 1,444 

Engineers,  The  Board  of: 

Members 1, 15 

Members,  aiUliti<mal  duties  of 1, 16 

Personal  examinations 1, 16 

Reports,  snnnnary  of 1,15 

Entvr print'  (canal  boat),  removal  of  wreck  of 1, 118;  11,863 

Erie  llarbor.  Pa. : 

Improvement  of i,  378 ;  IV,  3427 

Preservation  of  Presque  Isle  Peninsula 1,379;  iv,  2433 

Erie.  Lake: 

Sveaho  Northern  and  Northwestern  Lakes. 

Removal  of  wreck  off  Ashtabula  Harbor,  Ohio 1, 378 ;  IV,  3426 

Water  levels 1,441;  VI,  3430, 3431 

Escambia  River,  Ela.,  improvement  of 1,204;  II,  1375 

Essex  River,  Mass.,  improvement  of 1,^,536 

Estimates: 

California  D<^bris Commission VI,  3176 

Knj;ineer  <le])ot 1, 19 

Examinations,  surveys,  and  ctmtingencies  of  rivers  and  harbors i,  419 

I'ortilij'ations If&il5 

Great  Falls,  Potomac  River,  erection  of  fishwuys  at 1,435 

Ma]>s,  ])nblication  of 1,443 

Mississi[)pi  Kiver  Commission 1,431 

Missonri  Kivrr  Commission 1,431 

New  York  Harbor,  sujiervision  of I,tf0 

Nortln^rn  and  North  \v«'stern  Eakes 1,441 

I'ublic  buildings  and  grounds,  and  Washington  uionument,  District  of 

Columbia 1,497 

Kivers  and  harbors ^. IfM 

Surveys  and  re<oniiaisbances  and  publication  of  maps I,44S 

Washington  a<|ue«lu<'t ••.--■....  I,4S4 

Vasliingt(ui,  D.  C.,  increasing  water  supply  of ...."  1,436 

Y'ellowstono  National  Park,  roads  and  bridges  in 1,443 
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Everett  Harbor,  Wash. : 

KHtablishmeut  of  harbor  lines 1)424;  iy,2627 

Iniproveinent  of IY)2628 

Examinations,  surveys,  anil  contiugoncies  of  rivers  and  harbors,  estimates  for.  i,  413 
Explorations,  rocounaissauces,  and  surveys  in  military  departments.,  i,  449;  VI,  3451 

F 

Fairlec  Creek,  Md.,  improvement  of Ii.l25;  11,888 

Fairport  Harbor,  Ohio,  improvement  of 1,876;  IV,  2414 

Falia,  Hoj^ue,  Fla.,  imjirovement  of 1,220;  111,1349 

Falls  of  Ohio  Kivcr: 

Improvement  of,  Louisville,  Ky •- 1,298;  III,  1929 

Improvement  of  Indiiina  Chute 1,295;  111,1983 

FarnHioorthf  G,  M.  (schooner),  removal  of  wreck  of I|63, 813 

Fanlkncrs  Island,  Long  Island  Sound,  removal  of  wreck  near I9  82, 712 

Feather  Uiver,  Cal. : 

Improvement  of 1,899;  iy,2533 

Improvement  of,  and  tributaries 1, 421 ;  VI,  3174 

Fornnndina,    Fla.,   improvement  of   inside    route  between  Savannah,    Ga., 

and 1,182;  11,1206 

Fishing  Creek,  N,  C,  improvement  of 1, 166 ;  ii,  1018 

Fish  ways  at  Croat  Falls  of  Potomac  River,  erection  of 1, 486 ;  VI,  3224 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1,74,674 

Flint  Kiver,  Ga.,  improvement  of 1,198;  II,  1255 

Flood  Hock  (U.  S.  dredjiijc),  removal  of  wreck  of 1,95,785 

Flushing  Bay.,  N.  Y.,  imi>rovement  of  .» 1 1,80,703 

Forked  Deer  RiVer,  Tenn.,  improvement  of 1, 250;  III,  1519 

Fort  Toiut  Channel,  Mass.     See  Boston  Harbor. 
Fortifications: 

Allotments I>6>12 

Appropriations   1,5- 

Hoard  on,  or  other  defenses 1,4 

Estimates I»5,.15 

Preservation  and  r<^pair  of 1, 12 

Prqjt'cts 1,5 

Sites  for,  acMjuisition  of 1,13 

Fourclie  Lo  Fevre  River,  Ark.,  improvement  of h^^y  111,1544 

Fowl  River,  Ala.,  construction  of  bridge  across 1,426 

Fox  River,  Wis. : 

Hri<l«j:o  at  De  Pere,  construction  of 1,427 

Hridji;:o  at  Kaukauna  across  river  and  canal,  construction  of 1,427 

Improvement  of 1,829;  IV, 2103 

Operating  and  care  of  locks  and  dams  on ' 1,330;  IV,  2111 

Frankfort  II arhor,  Mich.,  improvement  of I»351;  IV, 2230 

Fi'unkHn  (scliooner),  removal  of  wreck  of 1, 63, 616 

Fn'uch  Broad  River,  Tenn.,  improvement  of i|276;  III,  1797 

G. 

Galena  River.  111.,  ojierating  and  care  of I>263;  111,1691 

Gall«'i  ies,  cablt* 1,6 

Galveston  Bay,  Tex. : 

Improvement  of  channel  in  West  Galveston  Bay 1,235;  111,1399 

Improvement  of  ship  channel  in I|234;  111,1396 

Galveston  11  arlxir,  Tex.,  improvement  of  entrance  to 1,233;  111,1389 

Gaseona<le  Iviver,  Mo.,  improvement  of 1,259;  ill,  1617 

(ianley  h*iv<r,  W.  Va.,  improvement  of 1,800;  111,1964 

(Jediiey  Cliannel,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in 1,95,785 

(icnnal  ( i rant  {viiual  boat),  removal  of  wreck  of I»  HT,   11,861 

Genesee  River,  N.  Y.     .sVe  Charlotte  Harbor. 

(ieor^^<'.  Lake,  Fla.,  improvement  of  Volusia  Bar  at  head  of 1,186;  11,1220 

(M'orget<»\vii  llarhor,  S.  C,  improvement  of Iyl66;  11,1057 

(;eor;:ia,  improvement  of  inside  waterway  along  coast  of 1^182;  11,1206 

(iila  River,  Ari/.,  im]>rovemeut  of, at  Yuma I9897;  IV,2521 

Gills  Landing.  Wis.,  construction  of  bridge  across  Wolf  River 1,427 

Glen  Cove  Harbor,  X.  Y.,  improvement  of 1,79,700 

(;loiicestcr  llarhor,  Mass.,  improvement  of 1,40,539 

(Jonsonlin,  Adrien,  bri<lge  of • I,  429 

(loodyear,  C.  P.,  improvement  of  outer  bar  at  Bmnswioki  Qm,,  by...  l,  180;  u,  1198 

• 
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CJoHlien  Creek,  N.  J.,  improvement  of I,  117;  li, 

(lOvernors  iHlandy  N.  Y.,  Hea  wall  nnd  embankment  at 1,14 

(lOAvanus  Hay,  N.  Y.,  improvement  oF I|91,  7W 

(iowaiMirt  Creek  (Miannel,  New  York  Harbor,  N.  Y.,  improYement  of >»  01-y  7^^ 

Grand  Haven  Harbor,  Mich.,  inmrovement  of 1,343;  iv,  23QB 

(irnnd  Lake.  La.,  improvement  of I,  227;  ill,  1372 

(irnnd  Marais,  Mieh.,  improvement  of  harbor  of  refuge  at I,  314;  iv,  3037 

Crand  Maraia.  Minn.,  im]>rovement  of  harbor  at I,  308;  iv,  2009 

(irand  Hiver,  La.: 

lmi)rovemcnt  of Ir224;  111,  1361 

Removal  of  wreck  in i,  232;  in,  13S3 

(Jrand  Kiver.  Ohio.     See  Fairport  Harbor. 

(iitnit,  (icncral  (canal  boat),  removal  of  wreck  of 1, 117;  II,  861 

(!ray»  Harbor,  Wash.,  improvement  of ly^lO;  iv,2n97 

OrcJi t  Chaz y  Kiver,  N.  Y.,  improvement  of 1, 390;  IV,  2498 

(ireat  Falls,  Potomac  Kiver: 

l>cctioM  of  lishways  at If  435;  VI. 3234 

I  'so  of  water  poweV  of,  for  electric  lij^hting VI,  3S36 

(Jrcat  Kanawlia  Kiver,  W.  Va. : 

Improvement  of I<297;  111,1951 

Opcratin<c  and  care  of  locks  and  dams  on 1.299:  ill.  1962 

Great  Lakes: 

Sec  ixIho  Nortlicrn  and  Northwestern  Lakes. 

Improvement   of   channels   in   connecting  waters   of,  between  Chicago, 

l)iilnth,and  Bnllalo 1,361;  iv,2a6l 

Kaft-towing  on,  and  connecting  waters 1,368;  iv,837B 

Great  Pedce  Kiver,  S.  C,  improvement  of 1,170;  11,1076 

Great  Sodna  Hay.  N.  Y.,  improvement  of  harbor  at ',385;  IV, 3464 

(irecn  Hay,  Wis.,  water  levels 1, 441 ;  VI, 3130 

Green  Hay  Harbor,  Wis.,  improvement  of 1, 318;  IV, 2068 

a  rvcn .  (itorgc  G .  (schooner),  removal  of  .wreck  of 1, 168 ;  II,  1065 

Green  .Jacket  Shoal,  Providence  Kiver.  R.  I.,  removal  of >»  W,  56S 

(iyeen  Kiver,  Ky. : 

Improvement  of,  above  month  of  Hig  HaiTen  River  (Lock  No. 5).  1,302;  iii,'  197? 

Operating  and  care  of  locks  and  dams  on 1,302;  ill.  19T2 

Kei'onstruction  of  Lock  No.  2.  at  Knmsey 1,302;  ill,  196!( 

Cii<  en])ort  Harbor,  N.  Y. : 

Kstablisliment  of  harbor  lines 1, 428, 716 

I mprovement  of 1, 78, 6BS 

Gri ftnii.  X.  C.,  constrnction  of  bridge  across  Contentnia  Creek  near i, 426 

(jrosscpoint  Channel,  Mich.,  improvement  of 1*866;  IV.2376 

(Jrovcrs  Clitl",  Mass.,  site  for  fortilicatiou 1, 13 

Gun  batteries 1,5^  11, 12 

(inn  emplacements 1,5 

Gun  phit forms 1,12 

Gnyandotte  Kiver.  W.  Va.,  improvement  of 1,906;  lll,30U 

II. 

Haiu])t()n  Ivoads,  Va.,  defense  of 1,61,10 

Handkerchief  light-ship,  Mass.,  removal  of  wreck  near 1,62^612 

Handkerchief  Shoal,  Mass.,  removal  of  wreck  in  sloagh  of 1,62,608 

llankiiisons  Ferry,  Miss.,  construction  of  bridge  across  Big  Black  River i,  430 

Harbor  lines,  establishment  of 1,20,422 

Abimeda  Harbor,  Cal 1,424;  iv,2305 

Delawan^  Kiver,  Pa.  and  N.  J 1,423;  ll,8fM 

Kverett  Harbor,  Wash I»i24;  iv.aftH 

(ireeni»<)rt  Harbor,  N.  Y I,42S,716 

Harlem  .River,  N.  Y 1,422,786 

Missouri  Kiver,  Kans.  andMo If433i  vi,3159 

Nai)al?iver,  Cal 1,424;  IV,2532 

Nia;rj,ra  Kiver,  N.Y I»434;  iv,24SS 

Oakland  Harbor,  Cal 1,424;  XV, 2505^2306 

Oeoiito    Harbor,  Wis Zf434;  iv,212l 

Ohio  River,Ohio Zf428;  UI,18BI 

Patrho;;no  Kiver,  N.  Y 1,4^719 

St..Iosepli   Harbor,Mich 1,424:  IV, 358 

San  Francisco  Hay,  Cal 1.424;  I v,  25(Dft, 2506 

Shrewsbury  Kiver.  N.J t,42S.8B 

Sujjcrior  Hay,  Wis „ 1, 423;.  IV, 2088 

Westchester  Creek,  N.  Y .' X,  40^780 
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Harbors  and  rivers.     Ste  Rivers  and  barbors. 
Harlem  River,  N.  Y. : 

Improvement  of 1,86,741 

Modification  of  barbor  lines 1,43^186 

Harlowo  aud  Clubfoot  Canal.  N.  C,  improvement  of  waterway  via. ..  i,  1S9;  il,  lOSO 

Harlowo  River,  N.  C,  improvement  of  waterway  via h^^l  Hi  1080 

Harraseeket  River,  Me.,  improvement  of ly  229, 512 

Hai'tford,  Conn.: 

Improvement  of  Coniiocticnt  River  above 1, 65, 690 

Improvement  of  Connecticut  River  below 1, 66, 682 

Hatteras,  Capo,  N.  C,  removal  of  wreck  near I}^68;  it,  1065 

Haverbill,  Mass.,  alteration  of  city  bri4go  obstruct  lug  Merrimac  River  between 

Bradford  and 1,480 

Havre  do  Grace,  Md.,  improvement  of  Susquehanna  River  in  vicinity  of.  i,  124;  il,  886 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,^;  iv,2367 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1, 87, 751 

Hempstead,  N.  Y.,  construction  of  bridge  acros»  Nortous  Creek  by  town  of....  1, 427 
Henlopen  City,  Del.;  construction  of  temporary  bridge  near,  acroas  canal 

Gonnectiug  Cliiiicoteague  and  Delaware  bays 1,480 

Herr  Island,  I*a.,  construction  of  dam  in  Allegheny  River  at 1, 283;  iii,  1918 

Hillsborough  River,  Fla.,  construction  of  bridge  at  Tampa 1, 426 

Hilton f  </.  n.  (canal  boat),  removal  of  wreck  of. i,  182;  u,  906 

Hingham  Harbor,  Mass.,  improvement  of 1,46,557 

Hi wassee  River,  Tenu. ,  improvomen t  of 1, 275 ;  ill,  1795 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of. r,348;  iv,2306 

Holston  River,  Tenn.,  construction  of  bridge  at  Boyds  Ferry,  near  KnoxviUe..  1,427 

IfopkinSy  L.  F.  (schooner),  removal  of  wreck  of 1, 63, 620 

Horseshoe,  the,  Chesapeake  Bay,  removal  of  wreck  on i,  152 ;  li,  987 

Housatouic  River,  Conn.,  improvement  of. 1,71,654 

Houston,  Tex.,  construction  of  bridge  across  Buffalo  Bayou  by  city  of i,428 

Hudnon  (barge),  removal  of  wreck  of II,  907 

Hudson  River,  N.  Y.,  improvement  of -^  '>  83>  723 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of 1, 40^  IV,  2540 

Huntington  Harbor,  N.  Y.,  improvement  of 1,79,698 

Huron  Harbor,  Ohio,  improvement  of ; Iy872;  ''V,2400 

Huron,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Harbor  of  refuge  at  Sand  Beach,  Mich 1,356:  iv,2247 

Water  levels 1,441;  vi,  3319,- 3480 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at V60f  871 

Hyannis  Harbor,  Mass.,  removal  of  wrecks  in 1,63,614,6151616 

Hydraulic  mining  in  California 1*421;  VI,  8196 

I. 

Illinois  and  Mississippi  Canal,  111.,  construction  of 1,336;  IV,  2162 

Illinois  River,  HI. : 

Improvement  of 1,334;  IV,  2150 

Operating  aud  care  of  La  Grange  and  Kampsville  locks  and  dams .  i,  335;  iv,  2159 

Indian  River.  Fla..  improvement  of 1. 188;  II,  1225 

Indiana  Chute.  F.ills  of  Ohio  River,  improvement  of 1,295;  ill,  1938 

Individuals,  occupancy  or  injury  of  public  structures  by 1,20,431;  vi,  31H9 

Injury  to  structures  built  by  the  United  States 1,20,431;  vi,3189 

Inland  Avaterways.     -Sfc  Waterways. 

Insid<^  rcMites.  waterways,  etc.     See  Watervrays. 

Ipswich  Kiver,  Mass.,  improvement  of 1,38,534 

J. 

.laniaica  ]Va\,  N.  Y,,  improvement  of, 1,93,779 

.lauM's  River,  Va..  improvement  of X,  133;  11,915 

.?ei!reys  Point  Channel.  Mass.     5e6  Boston  Harbor. 

.lekvl  Creek,  (ia.,  improvement  of 1, 181;  II,  1197 

.luditli.  Point.  H.  I.,  improvement  of  harbor  of  refuge  at 1,58,596 

J  It  lid  i  vessel),  removal  of  wreck  of 1,62,610 

JnlU'tU'  ( vesseh.  removal  of  wreck  of 1,62,610 

K. 

Kampsville  lock  and  dam,  Illinois  River,  HI.,  operating  and  care  of..  1,835;  iv,2159 
Kanawlia  County,  \V.  Va.,  construction  of  bridge  aeroes  Elk  River  at  Clen- 
dennin  by v 1 


12  INDEX. 

IvansaH  (-ity,  Kaiis-.t'stabliBlmiont  of  harbor  lines ',423;  vi,3159 

Kansas  City,  Mo.,  ostablisliiiioiit  of  harbor  lines h^^^i  VI, 3159 

KaskaHkia  Kivcr,  III.,  improvement  of lySOO;  lU,  lG2i 

iCaukauna,  Wis. : 

Construction  of  bridj^e  across  Fox  Ki ver  and  canal  by  city  of 1, 427 

C*ons traction  of  brid;Li:e  across  lock  of  canal  at  Little  Chate  by  city  of....  1,429 

KeUvijy  J  oh  n  /'.  (schooner) ,  removal  of  wreck  of If  6%  813 

Kennebec  Kiver,  Me.,  improvement  of 1,28,506 

Kenosha  Harbor,  Wis.,  improvement  of X»327;  IV, 2097 

Kensin<>:ton  Ka])id  Transit  Brid j;e  Company,  bridge  of i,  428 

Kent  Island,  ( 'hesapeake  Hay,  removal  of  wreck  off 1, 132 ;  11, 906 

Kent  (schooner),  removal  of  wreck  of If  117;  11,881 

Kentucky  Kiver,  Ky. : 

Improvement  of 1,903;  111,1980 

Operating  and  care  of  locks  and  dams  ou 1, 304;  ill,  1963 

Kewaunee  Harbor,  Wis.,  imjirovement  of i,  322j  IV,: 

Keweenaw  Bay,  Mich.,  waterwav  across  Keweenaw  Point  firom  Lake  Saoenor 
to: 

Im]>rovcment  of 1,312;  iv,: 

Operating  and  (tare  of 1, 313 ;  iv, : 

Keweenaw  I'oint,  Mich.,  waterway  across: 

Imi)rovemcnt  of 1, 312 ;  iv,  2089 

Operating  and  care  of 1,318;  iv,2029 

Key  West  Harbor,  Fla.,  im]>rovement  of  northwest  entrance 1,189;  11,1230 

Keyimrt  Harbor,  N.  J.,  improvement  of 1, 104,815 

Kingston  Harbor,  Mass.,  improvement  of 1, 47,5C 

Klaskuine  Kiver,  Oreg.,  improvement  of Xv418;  iv,260 

Knox  County,  Teun.,  eoustruction  of  bridge  across  Holston  River  by 1,497 

Knoxville,  Tenn.,  construction  of  bridge  across  Uolston  Biver  near 1,427 

• 

La  C(;nter,  Wash.,  construction  of  bridge  across  East  Fork  of  Lewis  River....  i,4S 

Lafourche,  Hayou,  La.,  improvement  of 1^22^^  111,1356 

La  (Grange  lock  and  dam,  Illinois  Kiver,  111.,  operating  and  care  of. ..  1, 835;  IV,  2156 

Lake  »Shore  and  Michigan  Southern  Kailroad  Company,  bridge  of ^^ 

Lake  iStreet  Elevated  Kailroad  Company,  bridge  of I, 

Lakes,  Great.    See  (jreat  Lakes  and  Northern  and  Northwestern  Lakes. 
Lakes,  Northern  and  Northwestern.     See  Northern  and  Northwestern  Lakes. 

Larclimont  Harbor,  N.  Y.,  improvement  of I»77, 

La  Trappe  Kiver,  Md.,  improvement  of 1, 126;  n. 

Laws  of  Fifty-third  Congress,  second  session,  affecting  Corps  of  Engineers,  vi,  3456 

£ra,  (liarU'8  (tugboat),  removal  of  wreck  of i,  132;  n,  908 

Leaf  Kiver,  Miss.,  improvement  of I»216;  n,  1821 

LetfH  (tug),  removal  of  wreck  of 1, 182;  il,12Qi 

Levisa  Fork  of  Big  Sandy  Kiver,  Ky.,  imx>rovement  of i|905;  111,2001 

Lewes,  Del. : 

(^Mistruction  of  pier  at I|113;  11,880 

Improvement  of  inland  waterway  ft-om  Chiucoteagne  Bay,  ya.,to  Delaware 

Bay  near Ifl^i  11,884 

Lewis  Kiver,  Wash.,  construction  of  bridge  at  La  Center,  across  Eaat  Fork  of. .  1,438 
Licking   Kiver,   Ky.,   improvement    of,   between    Farmers    and    West    Lib- 
erty   1, 384;  III,  UW 

Little  (-hute,  Wis.,  constructi<Mi  of  bridge  across  lock  of  canal  at I|498 

Little  Harbor,  N.  H.,  improv(>ment  of  harbor  of  rof age  at 1,86^527 

Little  Kanawha  Kiver,  W.  Va. : 

Improvement  of If  907;  111,9008 

()])erating  an<l  care  of  lock  and  dam  on 'f  ^^^  ni,2007 

Little  fVdee  Kiver,  S.  (*.,  improvement  of 1,100;  11,1074 

Little  rige<»n  Kiv<'r,  Teun.,  improvement  of ZfSTT;  111,1800 

Little  Kock,  Ark.,  construction  of  bridge  across  Arkansas  River 1,425 

Little  Koek  Bridge  and  Terminal  Kailwav  Company,  bridge  of 1,425 

Little  8odus  Kay,  X.  V.,  improvementof  liarbor  at I9M8;  IV, 2470 

Liverpool  (Kast),  Oliio,  construction  of  bridge  across  Ohio  River I,4K 

Livingston  Point,  Ky.,  preservation  of X|275;  111,1788 

Locks  and  dams.     Set;  (*anals. 

Lockwoo<ls  Folly  IJiver,  \.  C.  improvement  of '>?^i  **i 

Logstown,  Fa.,  removal  of  wrecks  in  Ohio  Kiver  at If  388;  ni. 
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Lonfj  Island,  channel  between  Nix8  Mate  and.     See  Boston  Harbor,  Mass. 

Lon;^  Island  Sound,  removal  of  wrecks  in i,  82,  712,714 

Lonyj  JSaud  Shoal,  Ijon<]f  Island  Sound,  removal  of  wreck  near i,  82,  714 

Lookout,  Cape,  light  house,  reuioval  of  wrecks  near I,  168 ;  ii,  1065 

Loreauvillc,  La  ,  construction  of  bridge  across  Bayou  Techo  near 1,429 

Louisa.  Ky.,  construction  of  lock  and  dam  id  Big  Sandy  River  near.,  i,  305;  iii,  1992 

Louisville  au<l  Portland  C.'aual,  Ohio  River,  operating  and  care  of i,  295;  in,  1935 

Louisville,  Ky.,  Falls  of  Ohio  River  at: 

ImprovcuKfnt  of i,  293 ;  iii,  1929 

Improvement  of  Indiana  Chute i,  295;  ill,  1933 

Operating  and  care  of  Louisville  and  Portland  Canal i,  295;  in,  1935 

Lower  Chipola  River,  Fla.,  improvement  of 1, 197 ;  ii,  1252 

Lower  Machodoc  Creek,  Va. ,  improvement  of i .   i,  141 ;  ii,  950 

I^ubcc  Channel,  Me.,  iuiprovemeut  of I,  21,491 

Ludington  Harbor,  Mich.,  improvement  of I,  348;  iv,  2220 

Lulu  (schooner),  removal  of  wreck  of i,  152;  ii,  987 

Lumber  River,  N.  C.  and  S.  C,  improvement  of i,  169;  ii,  1071 

Lynn  Harbor,  Mass.,  improvement  of i>  42, 545 

M. 

McClary,  Fort,  reservation,  Me.,  site  for  fortification 1,13 

Mel  I cnry,  Fort,  Md.,  sea  wall  at 1, 14 

Mclutyre,  Fla.,  alteration  of  bridge  obstructing  Ocklochonee  River 1,431 

Machodoc  (Lower)  Creek,  Va.,  improvement  of ^>141;  il,  950 

Mackoys  Creek,  N.  C.,  improvement  of 1, 155;  11,995 

Mai.on,  Bayou,  La.,  im])rovement  of i>244;  iii,  1479 

Maiden  River,  Mass.,  improvement  of 1,43,547 

Manascjuau  River,  N.  J.,  improvement  of 1, 107,822 

Manatee  River,  Fla.,  improvement  of I,  192;  ii,  1238 

Mauchac,  Bayou,  I^a.,  improvement  of I,  222;  iii,  1354 

Manchester  Harbor,  Mass.,  improveuient  of i,  41,  542 

Manistee,  Mich.,  construction  of  bridge  across  Manistee  River  by  city  of 1,427 

Manistee  Harbor,  Mich.,  im]>rovemeut  of i,  348;  IV,  2223 

Manistee  River,  Mich.,  construction  of  bridge  at  Manistee 1,427 

Manisti(iue,  Mich.,  im])rovement  of  harbor  at I,  315;  I v,  2042 

Manitowoc  Harbor,  Wis.,  improvement  of 1,323;  I v,  2072 

Manokiu  River,  Md.,  improvement  of 1, 130;  II, 901 

Maj)s,  military  and  other 1,443 

Marcus  Hook,  Pa.,  imi)rovement  of  ice  harbor  at i,  112;  11,848 

Manjuette,  Mich.,  im])rovcment  of  harbor  at i,  313;  IV,  2035 

Marthas  Vinevard.  Mass. : 

Imjirovcment  of  inner  harbor  at  Edgartown I,  51,576 

Removal  of  wreck  near 1,63,  619 

Martins  Ferry,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423;  iii,  1894 

Marijlaud  ( steamer),  removal  of  wreck  of I,  118;  II,  862 

Mattaponi  River,  \'a.,  improvement  of I,  144;  ii,  966 

Mattawan  Creek,  N.  .1.,  im])rovement  of 1, 104,  816 

Mannie<'  P.ay,  ( )hio.     tSVeTidedo  Harbor. 
Mannne  K'iver.  Ohio.     Sec  Toledo  Harbor. 

Maurice  K'ivrr  Cove,  Delaware  Bay,  removal  of  wreck  in ii,  862 

Menoniin«'e  Harbor,  Mich,  and  Wis.,  improvement  of i,  316;  iv,  2045 

Meiioniintc  KMver,  Mich,  and  Wis.,  improvement  of 1,316;  iv,  2047 

McMuientaii  h'lverand  tributaries.  La.,  improvement  of ij22T;  ill,  1372 

Merriiu.H'  liixer,  Mass.: 

Hridiic  hetween  Haverhill  and  Bradford  obstructing,  .alteration  of i,  430 

Iiiipi'ovenient  of I,  37,  532 

J/r.s.s/r,  I.dtDfi  A',  (schooner),  removal  of  wreck  of 1,03,617 

Metropolitan  West  Side  FJevate<l  Railroad  Company,  bridge  of i,  427 

Mia  nils  h'iver.  Conn.,  improvement  of I>  75,  681 

Mi<hiuanCity  Harbor,  Ind.,  improvement  of 1,337;  iv,2188 

Michigan,  Lake : 

.Sc  also  Northern  and  Northwestern  lakes. 

l)r»!|^ing  harbors  on  east  coa.st  of IV,  2237 

Watrr  b  vels 1,441;  VI,  3430,  3435 

Middle  (.round  (Outer),  Chesapeake  Bay,  removal  of  wreck  on i,  152;  11,987 

Mitllin,  I'ort.  Pa.,  sale  of  (lovernmeut  land  on  Delaware  River  in  vicinity  of.     i, 461 

Mil  ford  Harbor,  Conn.,  improvement  of I,  70,650 

Military  and  other  maps 1,44^ 
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Military  (lcpartiiiciit8,  surveys,  roconnaissancea,  and  esnlorations  in..  1,443;  vi,  3461 
Mill  Crook,  Cincinnati,  Ohio,  examiuation  and  survey  for  ice  harbor  at  mouth 

of 1,289;  111,1890 

Milton  (barge),  removal  of  wreck  of i,  95, 786 

Milwaukee,  Wis. : 

1  ni pro vemont  of  harbor  at i»326;  iv,2091 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay .1,326;  iv,2061 

Milwaukeo  Bay,  Wis.,  improvement  of  harbor  of  refuge  at i,  325;  I\v2081 

Mines,  submarine 1. 6 

Mingo  Creek,  S.  C,  improvement  of 1,170;  ii,  lOSl 

Mining  casemates 1,6 

Mining,  hydraulic,  in  California 1,421;  vi,3169 

Minnesota  River,  Minn.,  improvement  of 1,267;  ill,  1725 

Mispillion  River,  Del.: 

Improvement  of 1, 122;  ii,881 

Removal  of  wreck  in 1, 132;  U,906 

Mississippi  River: 

Hr i<lge  at  Red  Wing,  Minn.,  constnictiou  of i,  425 

l^ridge  at  South  St.  Paul,  Minn.,  construction  of 1, 41S 

Des  Moines  Rapids,  improvement  of 1, 263;  ill,  1683 

Des  Moines  ]ia])ids  Canal  and  dry  dock,  operating  and  care  of..  i,263;  iii,  1684 

Falls  of  St.  Anthony,  Minn.,  improvement  above l^  264 ;  iii,  1693 

Gauging,  and  tributaries 1,250;  ill,  1523 

(wauging,  at  St.  Paul,  Minn 1,269;  111,1732 

Minneapolis  to  Missouri  River,  improvement  from 1, 262;  III,  1639 

Minneapolis  to  St.  Paul,  construction  of  locks  and  dama  from ill,  1640, 1681 

Ohio  River,  improvement,  surveys,  etc.,  below 1,420;  V,  2697 

Ohio  and  Misstmri  rivers,  improvement  between 1,256;  lU,  1577 

Phuiuemine,  Rayon,  La.,  prevention  of  caving  at  month  of 1, 232;  iii,  138S 

Qnincy  Ray,  III.,  improvement  of I}262;  ill,  16J8 

Reservoirs  at  headwaters  of ',264;  ill,  1696 

Reservoirs  at  sources  of,  surveys  for Ill,  1736 

St.  Louis.  Mo.,  improvement  at I,  258;  III,  1615 

Snag  boats  and  dredge  boats  on  upper  river,  operating i,  261;  ill,  1627 

Snags  and  wrecks  injower  river,  removing I,  256;  in,  1567 

Soutli  I^iss,  inspection  of  improvement  of 1,  20,219;  III,  1333 

Walnut  ]*end,  Ark.,  examination  for  "prevention  of  cut  into  St.  Francis 

River 1,225;  ill,  1560 

Mississipi)i  River  Commission i,  420;  V,  2697 

Mississippi  Sound,  removal  of  wreck  in *. I,  232;  ill,  1384 

Missouri,  Department  of  the,  report  of  engineer  oflUcer I,  443;  VI,  3451 

Missouri  River: 

Hridgo  at  Yankton,  S.  Dak.,  construction  of 1,425 

Kstablishniont  of  harbor  lines  at  Kansas  City I,  4^ ;  vi,  3150 

Examiuation  of,  between  Three  Forks  and  Canyon  Ferry,  Mont.,  to  detar- 

mine  availability  of  water  power if  272;  ill,  1775 

Improvement  of,  above  Sioux  Cit}",  Iowa i»  270;  ui,1730 

Improvement  of,  etc.,  below  Sioux  City,  Iowa ly43l;  VI,  3075 

Renu)ving  snags  above  Sioux  City,  Iowa I,  271;  III,  1773 

Missouri  River  Commission I,  421;  VI, 3075 

Mitclull,  Katie  (schooner),  removal  of  wreck  of h  ^  616 

Mobile,  Ala.,  alteration  of  bridge  across  Three  Mile  Creok,»ear 1,490 

Mobile  and  nirmingham  Railway  Company,  bridge  of 1,430 

Mobile  and  l>au])hin  Island  Railroad  and  Harbor  Company,  bridges  of 1,436 

Mobile  Harbor,  Ala.,  improvement  of '. I,  210;  11,1301 

Mobile  River,  Ala.,  removal  of  wreck  in 1,219;  11,1382 

Mokelunme  Ixiver,  (al.,  improvement  of 1,380;  IV,  2581 

Mononu)y  Heaeli,  Mass.,  removal  of  wreck  near 1,^618 

Mononioy  life-saving  station,  Mass.,  removal  of  wreck  near 1,63^607 

Monomoy  Point,  Mass.,  removal  of  wrecks  at  and  near 1,62,03,006^608 

Mononioy  Point  light-house,  Mass.,  removal  of  wrecks  near 1,63^616^617 

Mononiralu'la  River,  W.  Va.  and  Pa.: 

nricl;:e  at  Pittsburg,  Pa.,  construction  of • 1.428 

C^DUstruction  of  locks  and  <lams  on 1,290;  111,1908 

Improvement  of 1,290;  111,1908 

()])erating  and  care  of  locks  and  dams  Nos.  8  and  9 Zf29l;  111,1908 

Purchase  of  Loek  and  Dam  No.  6 If  391;  111,1911 

Purrliaso  of  Lock  and  Dam  >so.  7 It 391;  111,1911 

Monro*',  Fort,  Va.,  water  sup]dy  at --....  1,14 

Monroe  Harbor,  Mich If  86B;  XT, 3888 
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Monroe^  Loring  (casal  boat),  removal  of  wreck  of 1, 182;  li,  907 

Montgomery^  Ala.,  constrnction  of  bridge  across' Alabama  River  near l,  425 

Montgomery  Bridge  Company,  bridge  of i,  425 

Mooiiy  JV.  H,  (dredge),  removal  of  wreck  of i,  232 ;  iii,  1383 

Moosabcc  Bar,  Me.,  improvement  of i,  21, 492 

MoiTistown,  N.  Y.,  constmction  of  bridge  across  8t.  Lawrence  River i,425 

Mortar  batteries i,  5, 11, 12 

Mortar  platforms i,  12 

Mount  Calvert,  Md.,  construction  of  bridge  across  Patnxent  River i,  428 

Mount  Desert,  Mo.,  construction  of  breakwater  from  Porcnpino Island  to. . .  i,  28, 496 

Mount  Pleasant  and  Sea  view  Railroad  Company,  bridge  of i,  431 

Mount  Pleasant  shore,  Charleston  Harbor,  8.  C,  improvement  of i,  172;  ii,  1101 

Mount  Vernon  (schooner),  removal  of  wreck  of,  in  Maurice  River  Cove,  Dela- 
ware Bay - 11,862 

Mount  Fei^non  (schooner),  removal  of  wreck  of,  in  Root  River,  Wis.,  i,  330:  iv,2124 

Murdcrkill  River,  Del.,  improvement  of 1, 121 ;  il,  879 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of i,  28A ;  lii,  1828 

Muskegon  Harbor,  Mich.,  improvement  of 1, 345 ;  IV,  2211 

Muskiugum  River,  Ohio : 

Construction  of  ice  harbor  at  mbuth  of i,  288 ;  ill,  1874 

Improvement  of i,  288 ;  iii,  1875 

Operating  and  care  of  locks  and  dams  on i|289;  ill,  1876 

Mystic  River,  Conn.,  improvement  of 1,64,622 

Mystic  River,  Mass.,  improvement  of ^>  48, 547 

N. 

N.  and  TV.  Xo.  4  (barge), removal  of  wreck  of .. .., r, 62, 612 

Nnnsemond  River,  Va.,  improvement  of i,  148;  if,  978 

Nautasket  Beach  Channel,  Mass.     See  Boston  Harbor. 

Nantucket,  Mass.,  improvement  of  harbor  of  refuge  at i,  60, 573 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in  and  near i,  62, 63, 604, 612, 020 

Napa,  Cal.,  establishment  of  harbor  lines i,  424 ;  iv,  2522 

Napa  River,  Cal. : 

Establishment  of  harbor  lines  at  Napa 1,424;  IV,^22 

Improvonieut  of 1,893;  iv;2507 

Narragansett  Bay,  R.I: 

Defense  of i»6, 7 

Iniprovoiuent  of If  56,  fx9 

Narraguagus  River,  Mc,  improvement  of * 1,22,494 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of 1, 892 ;  IV,  24^ 

Natnlbany  River,  La.,  improvement  of 1|221;  III,  1352 

Nautilus  Shoal,  Chesapeake  Bay,  removal  of  wreck  on :..  1,152;  11,987 

Navigable  waters,  construction  of  bridges  across h^f  ^^ 

Navigation,  bridges  obstructing,  action  upon 1,20,480 

Nechos  River,  Tex.,  improvement  of 1,232;  111,1381 

Neli.alein  Bay,  Oreg.,  improvement  of  entrance  to ',407;  IV,  2588 

Ncuso  Ivivcr,  N.  C  : 

IiMi)rovftmontof ' 1,159;  11,1027 

Improvomont  of  waterway  between  Beaufort  Harbor  and i,  159;  ii,  1030 

New  IJiMllord  Harbor,  Mass.,  improvement  of 1,53,582 

New  Castle,  Del.,  improvement  of  ice  harbor  at I»119;  11,873 

New  llaveu  Harbor,  Conn.: 

Coustruetion  of  breakwaters  in 1,69,646 

Iin]>n)veinent  of 1,68,642 

lienioval  of  wreck  in I, 8l\712 

N«w  .Jersey,  ehaunel  between  Stateu  Island  and,  improvement  of 1,98,799 

New  Kiver,  N.  C. : 

Improvement  <)f ...     1, 162 ;  II,  1087 

Iinproveinent  of  waterway  between  Beaufort  Harbor  and 1,161;  il,  1084 

Improvoineut  of  waterway  between  Swansboro  ftnd 1, 161 ;.  Ii,  109f 

New  Hiver,  Va.  and  W.  Va.,  improvement  of 1,301;  UI,  1965 

New  York  Central  and  Hudson  Kiver  Railroad  Company,  bridge  of- 1,430 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of 1,97,798 

Hay  lvid;:e  Channel,  improvement  of :'. 1,91,764 

nedloes  Island,  sea  wall  at 1,14 

Hiittermilk  Channel,  improvement  of 1,90,761 

Channel  bet wt^eu  8tat«n  Island  ami  New  Jersey,  improvemont  of i, 96, 1^ 

Davids  Island,  sea  wall  and  embankment  at i.. 
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New  York  Harbor,  N.  Y. — Continned. 

Defeuso  of 1,6,6,7,447,448 

East  Kivcr  and  Hell  Gate,  iuiproveinent  ot 1,87,751 

Governors  luland,  seawall  and  ombaukmeut  at 1,14 

(lowanus  Bay,  improvement  of 1,91,761 

GowauuH  Creek  Channel,  improvement  of 1,91,761 

Harbor  lines  in  Harlem  Kiver,  moditlcation  of 1,422,786 

Harlem  Hiver,  improvement  of 1,88^741 

Hariem  Kiver,  moditlcation  of  harbor  lines  in 1, 422, 786 

Impri )V«Mnent  of h^ ^^ 

Red  Hook  Channel,  improvement  of 1, 91, 764 

Sea  walls  and  embankments ^. 1,14 

Supervision  of It  420;  IV, 2681 

Wrecks,  removal  of 1,95^785,786 

Newbcrn,  N.  C: 

Brid j;c.  obstructin*;  Trent  River,  alteration  of l,  431 

Improvement  of  waterway  between  Heanfort  Harbor  and 1, 169;  ii,  lOSO 

Now  bury  port  Hairbor,  Mass.,  im])rovement  of 1,86,839 

Newport  Harbor,  R.  I.,  improvement  of Ij57,50S 

Ncw])ort  River,  N.  C,  improvement  of  waterway  via I,  UK);  11,1030 

Newtown  Creek,  N.  Y.,  improvement  of * It  89, 757 

NiM<>:ara  Falls,  N.  Y.,  imjirovemeut  of  Niagara  Rivor  to 1, 3S1 ;  iv, 2447 

Maj^ara  River,  N.  Y. : 

Kstablishment  of  harbor  lines  at  Squaw  Island it  424;  iv,2452 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls)..  1, 381;  iv,2447 

Improvement  of  Tonawanda  Harbor  and i|38l;  IT, 2444 

Nixs  ^late,  cbannel  between  Long  Island  and.    Sm  Boston  Harbor,  Mass. 

Nomini  Creek,  Va.,  improvement  of 1, 140;  11,948 

Nooksack  River,  Wash.,  improvement  of  (PugetSoundaudtribataries).  i,412;  iv,  2619 
Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches 1, 146 ;  ii,  973 

Improvement   of   approach  to,  between  Lambert  Point  and  Fort  Nor- 
folk  1,147;  II, 9n 

Ini]>r(>vemcnt  of  waterway  between  Albemarle  Sound  and 1, 151 ;  li,983 

Norfolk,  Va..  improvement  of  approacb  to  U.S.  navy-j'ard  at i»147;  11,977 

Korfolk  (West),  Va.,  construction  of  bridge  across  Western  Branch  of  Elisa- 
beth River 1,429 

North  East  (Cai)o  Fear)  River,  N.  C,  improvement  of 1, 163;  II.  1040 

North  Lauding  River,  Va.  and  N.  C,  improvement  of 1,152;  11,986 

Norrhern  and Nortb western  Lakes: 

Charts,  correcting,  printing,  and  issuing  of 1,438,440;  VI,  3315 

Estimates 1, 441 

Iiii])rovement  of  channels  in  connecting  watem  of 1, 361 ;  IV,  2261 

Ral't-towing  on,  and  connecting  waters 1, 368;  XV,  2378 

Surveys Iy487:  vi,SS15 

Water  levels 1,441;  vi,8319^843D 

Northwestern  Elevated  Railroad  Company,  bridge  of I»428 

Nortoiis  Creek,  N.  Y.,  construction  of  bridge  at  Hempstead If  427 

Noxubee  River,  Miss.,  improvement  of 1, 214 ;  U,  1818 

O. 

Oak  On-hard  Harbor,  N.  Y.,  improvement  of Iy383;  IV,  S4B1 

Oakland  Harbor,  C!al. : 

Establishment  of  harbor  lines I»424;  IV, 2805^ 9506 

luipnjvementof If  96»y  IV,  2801 

Obion  River,  Tcnn.,  improvement  of , If  373;  III,  1786 

Obstructions  to  navigation,  action  upon  bridges  constitating 1,20^430 

Occoquan  Creek,  Va.,  im])rovement  of 1, 138;  I^Ml 

Occupancy  of  structures  built  by  the  United  States 1,20^431;  10,3189 

Ocran  Travellrr  (schooner),  remoVal  of  wreck  of If6B,  608 

Ocklawaha  Kiver,  Fla.,  improvement  of I|  l^i  0*1221 

Ocklochonee  River,  Fla.,  alteration  of  bridge  obstracting,  at  Molntyie  .......  1,431 

C)cmul)i::c<^  Rivor,  Ga.,  improvementof 1, 179;  11,1181 

Oconee  River,  Ga..  improvement  of 1, 179;  11,1178 

Oconto  Harbor,  Wis. : 

Modification  of  harbor  lines I»^^»  IV, SIM 

lm]>roveinent  of I, 817:  lV,SOIf 

Ocracoke  Inlet,  N.  C,  improvement  of •••  1, 186;  11,898 
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Office  of  the  Chief  of  Engineers .• I,4i4 

Officers  of  Corps  of  Engineers.    See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,  389;  IV,  2481 

OhioKiver: 

Beaver  River,  Pa.,  construction  of  dam  below i,  287 ;  ill,  1870 

Bridge  at  East  Liverpool,  Ohio,  constraction  of i,  4^ 

Dam  No.  2,  location  of - 1,287 

Davis  Island  Dam,  operating  and  care  of l>  287;  III,  1887 

Falls  of,  Louisville,  Ky.,  improvement  of i,  293 ;  in,  1929 

Harbor  lines  between  Martins  Ferry  and  Bellaire,  Ohio,  establishment 

of 1, 423;  HI,  1894 

Ice  liarbor  at  mouth  of  Muskingum  River,  construction  of  ^ 1, 288 ;  ni,  1874 

Ice  harbors  at  mouths   of   Crawfish  and  Mill  creeks,  Cincinnati,  Ohio, 

examination  and  survey  for 1,289;  ui,  1890 

Im])rovement  of 1, 286 ;  111,1836 

Indiana  Chute,  im]>rovemcnt  of ^295;  111,1983 

Louisville  and  Portland  Canal,  operating  and  care  of. 1, 295 ;  ill,  1935 

Snagboat on, operating h^^f  111,1864 

Wrecks  in,  removal  ot i>289;  ni,1889 

Olcott  Harbor,  N.  Y.,  improvement  of 1,382;  iv,2460 

Old  Chatham  Roads,  Mass.,  removal  of  wreck  in 1, 68, 613 

Olympia.  Wash.,  improvement  of  harbor  at i>411;  iv,lif606 

Onaneock  Harbor,  Va.,  improvement  of 1, 180;  ii,902 

Ontario,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels 1,441;  yi,3430,3436 

Ontonagon,  Mich.,  improvement  of  harbor  at 1, 3U;  IV,  2026 

Orange  C(muty,  Tex.,  construction  of  bridge  across  Cow  Bayou  by 1,426 

Osage  River,  Mo.,  improvement  of 1,260;  in,  1620 

Oswego  Harbor,  N.  Y.,  improvementof 1,386;  IV,2476 

Otter  Creek,  Vt.,  improvement  of 1,391;  iy,2497 

Ouachita  River,  Ark.  and  La.,  improvementof h^^j  111,1465 

Outer  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on i,  162;  11,987 

P. 

Paclucah,  Ky.,  preservation  of  Livingston  Point,  near ''^^J  Ul,1792 

Pamlico  River,  N.  C,  improvement  of 1,166;  11,1019 

Pamunkey  Kiver,  Va.,  improvement  of 1,146;  n,968 

Panther  (steiuner),  removal  of  wreck  of 1,82,718 

Parkers  Kiver,  Mans.,  removal  of  wreck  near 1,63,620 

Pascag  )u1ji  River,  Miss.,  improvement  of 1, 216;  II,  1319 

Pa8()notank  Kiver,  N.  C,  improvement  of 1, 164;  11,994 

Passaic  C-ounty.  N.  .F.,  construction  of  bridge  across  Passaic  River  atPassaio  by.  1, 428 

Passaic,  N..T.,  construction  of  bridge  across  Passaic  River 1,428 

Passaic  River,  N.  .F. : 

Above  Newark,  improvement  of 1, 100,802 

Below  Newark,  improvement  of 1,99,801 

Bridge  at  Passaic,  construction  of 1,428 

Improvement  of 1,99,801 

Patapsco  Kiver.  Md.: 

Improvement  of,  and  channel  to  Baltimore 1,132;  11,909 

Improvement  of  channel  to  Curtis  Bay 1, 133;  11,914 

Patclio;rn(?  K*i\cr,   \.  Y. : 

Establislmiert  of  harbor  lines 1,422,719 

Improvement  of 1,81,705 

Patuxmt  Iviver.  Md.: 

Hridire  at  Mount  Calvert,  construction  of 1,428 

Iin])rovcincnt  of 1,141;  11,958 

Pawcntuck  KMver,  K.  Land  ('onn.,  improvement  of 1,60,600 

Pawtin'kct  K'i  ver,  K*.  I. : 

Iniprovnncnt  of 1,66,687 

Keniovsil  of  wreck  in 1,63,620 

Pawtucket.  K*.  1.,  removal  of  wreck  at 1,68^620 

Pearl  Kiver,  Miss..  inij)rovement  of: 

Helow  Jackson 1,217;  11,1336 

Between  Jackson  an<l  Carthage ^217;  11,1328 

Between  Carthage  and  Ediuburg ',213;  11,1829 

Pease  Creek.  Fla.,  improvement  of 1,1^1;  n,  128<ft 
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I!:-*-      'J  ?:;ir"  or.  N.  Y..  iri.j-rovement  of 1.390;  iv.2496 

I  !    '  ■..   "i  If  .r-  '.r.  Ma--..  i:;.y.roveiiii-nt  of l47,560 

r  ■  .:  -  r;r-»-.:  •.  *.  L    vrr:;!!  Ii»   •■;,  r»-:ijovn  I  of  wreck  below 1.118;  ilMB 

I        -  .       .-.'...  li.  I..  :•:  rin.-.  •  :.;•■■  •  (,f  I.r.rl-or  of  refage  at 1.58,506 

]«-.'.    "" .  .    i'  -■!••,   '.:!..   •:-:/>!  -:.:i;«:;.t  of   Inrbor   Hoes    in    San    Francisco 

r.       r 1.421;  iv.25fl5 

F'.  !!'■!•:  f:;     i  .    :  r,'!.  Mn.**..  r»:n«ival  of  wreck  in I,^6M 

r«:.:«  !.ar-r  ::..  L:::r.  I...  r»rmir.;il  of  wreck  in I«ZB;  in,  1383 

Ti.'-.r- L.ir..r-.':.  I;:-.r.  Lu..  improvi-ment  of 1.221;  111,1331 

J'fj-  •  -  I-;;*:  •!.  V::.,  r«*r!:«ival  of  wrei-k  off II,9nT 

P'  T'  :-T::e  Ir!:iii>i.  M^-..  con^-rnicfinn  of  bn-akwat .  r  from  MonAt  Ptaeit  to, .  1, 23. 4ft? 

pi.r*  r  :.'  -:•  r  Harbor.  >'.  V..  iriiprovenu-nt  of Iy7&0K« 

V'jt  f'lii.Tfi:.  Hnrbor.  <  »l:iii.  iniorovf-nienl  of 1,370;  lv/2394 

Pur*  I'.i;..  N.  Y.,  iiMproviii.*:i,t  of  Niajrani  River  to i|381;  lVy3ll7 

I'oir  Mi:ir>!i.  Mi'Ii..  improv»riierit  of  lilack  River  at 1*358;  IV,3S51 

pi  rr  J<riVr-ori  If.irlior,  N.  Y..  improvement  of I,78^0M 

Poir  NoirnPn'.  V:i..  f-diifttriif-tioii  of  briflge  across  SVestem  L.andi  of  £lisabefli 

l:ivir 1,429 

Poir  I.'oyril  ;jrir!  AnifiiBt.'i  Iiiii]w:iy  Company,  bridge  of 1,439 

\'^^\  \\''.\A:\v.'^r<}\\  H.'irbor.  Wis.,  improvement  of I»S25;  IV, 2079 

Vt^TX'.i'z*'.  \.\.\i*'  .'iiifM.rike  Snperior  ship  e:ina]w,  Mich: 

Iiiiliiovciiieiit  iif If312;  iv,2M9 

<»p#  r;itlii;x  .'indiMrc  of 1,318:  KV,2099 

P<.it:ii;«-  r.:ik*-.  Ilfni^jlitoii  Comity,  Mirh.,  waterway  across  Keweenaw  Point  via:    

Iiii|»rov(iii(iit  of Ir312;  iYy20S9 

0|iiritiii;;  mill  ran*  of 1,813;  IV, 2029 

Porfn;:^   I.aki',   Mnnistee  County,  Miob..  improvement  of  harbor  of  refiige    

■'' 1*360:  iVp222B 

Port:i<^  •  Ifivf-r,  ]f(Mi;;liton  County,  Mirh.,  waterway  across  Keweenaw  Ptoint  via : 

IiiiIirovfMiicnt  of 1,818;  IV92QB9 

0|)iT;iti!»;r  jimi  care  of 1,818;  IVy2089 

Port  hind  llnihor.  Me. : 

CiisIiiM;rH  InIiiiuI,  site  for  fortification -.-.,     1,13 

l»«*f«Mi«o  of ------..,..      1,6 

ffiipiovnrient  of 'l,*80;514 

FMi|ir()\ciiM'iit  of  elinnnel  in  Hjiek  Cove I.8L5n 

J»ortI:iinl,  Ore«r. :  ^ 

DrfriiHn  of  li.'irbor  Jit 1,5 

Willjiiiietli*  Kiver  above,  ini])n)veni('nt  of It 417 IIY"  I 

Willjimettc  Kiver  below,  ini])rovement  of 1,416*  !▼! 
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Potomac  River : 

fiastern  Branch  of  ( Anacostia  Biver),  improvemeni  of i,  1S8 ;  iit9^ 

Great  Falls,  erection  of  fish  ways  at i>435;  vi,8334 

G reat  Falls,  use  of  water  power  for  electric  lighting vi,  3256 

Washington,  D.  C,  improvement  at lylSS;  11,925 

Wreck  in  Washington  Channel,  removal  of «.  i,  145;  11,971 

Potsbnrjv  Creek,  Fla.,  alteration  of  bridge  obstructing i,  431 

iVnvow  Hiver,  Mass.,  improvement  of 1,37,533 

Presquo  Isle  Peninsula,  Erie  Harbor,  Pa.,  preservation  of i,  379 ;  iv,  2483 

Presqu'  lie,  Micb.,  removal  of  wreck  in  hiurbor  of i,  361 ;  IV,  2257 

Providence  Kiver,  R.  I. : 

Improvement  of 1,56,589 

Removal  of  Green  Jacket  Shoal 1,57,592 

Removal  of  wreck  in 1,62,612 

Proviiicetown  Harbor,  Mass. : 

Improvement  of 1»48, 564 

Removal  of  wreck  in 1,49,568 

Public  buildings  and  grounds,  District  of  Columbia. i,  435,  vi,  3265 

l^iblic  works  of  the  United  States,  occupancy  or  ii^nry  of 1,20,431;  vi,3189 

Pngot  Sound: 

Defense  of i,5 

Improvement  of,  and  tributaries,  Washington i,  412 ;  i v,  2619 

PultueyviUe  Harbor,  N.  Y.,  improvement  of l»384;  IV,2460 


Qaiucy  Bay,  111.    See  Mississippi  River  improvement  between   Minneapolis  and 
mouth  of  Missouri  River. 

Racine  Harbor,  Wis. : 

Improvement  of 1,326;  IV,  2094 

Removal  of  wrecks  in  Root  River 1,330;  iv,2l24 

Raft-towi  11^  on  the  Great  Lakes  and  connecting  waters i,  368 ;  IV,  2378 

Rah  way  River,  N.  J.,  improvement  of 1,101,807 

RaiH'ocas  River,  N.  J.,  improvement  of 1, 115;  11,854 

RappahniiDoek  River,  Va.,  improvement  of 1)142;  11,954 

Rnritnii  Bay,  N.  ,T.,  improvement  of 1,94,780 

Karl  tan  River,  N.  J.,  improvement  of 1,102,808 

Ilaymond,  Lizzie  (schooner),  removal  of  wreck  of h^f  *^14 

Jiaymovd,  Stephen  (schooner),'removal  of  wreck  of 1,63,615 

ReconnaiKsances,  oxnlorations,  and  surveys  in  military  departments  1,443;  VI, 3451 

Re<l  Hook  Channel,  >Jew  York  Harbor,  N.Y.,  improvement  of 1,91,764 

Red  River,  La.  and  Ark. : 

Inii)rovonuut  of 1,2%;  111,1415 

Improvement  of,  above  Fulton,  Ark 1^240;  ill,  1452 

Red  River  of  tho  North,  Miun.  and  N.  Dak.,  improvement  of 1,268;  ill,  1728 

Red  Win;;,  Minn.,  ronstrnetion  of  bridge  across  Mississippi  River  by  city  of i,  425 

Redwoo<l  ('reek,  Cal.,  improvement  of I>394;  IV, 2500 

Rivers  and  liarhors: 

Kstiniates  for  examinations,  surveys,  and  contingencies  of 1,419 

Estiniatt's  for  improvement  of 1, 19 

Imprt)venient  of 1, 19 

Roanoke  River,  N.  C,  improvement  of 1, 153;  11,989 

Rockland  Harbor,  Me.,  imnrovement  of 1,27,506 

Hof/ir.f  (schooner),  removal  of  wreck  of 1,62,608 

Holes,  y  el  lie  I  \  (seliooner),  removal  of  wreck  of 1, 62, 607 

liondont  irarl)or,  N.  Y.,  improvement  of 1,84,736 

Koot  liivcr.  Wis.,  removal  of  wrecks  at  Raciue 1,330;  IV,2124 

Ron^e  Iviver.  Mich.: 

Improvement  of 1,360;  IV, 2255 

Turning'  basin  in 1,361;  IV, 2257 

Ronirh  Iviver,  Ky.,  improvement  of 1,303;  111,1978 

Konsc  Tolnt,  Lake  Champlain,  N.  Y.,  breakwater  at 1,390;  1V,2498 

Hunisey,  Ky..  reconstrnctitm  of  Lock  No.  2,  Green  River,  at 1,302;  111,1968 
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Sal)ino  rasa,  Tex.,  improvoniont  of  liarbor  at 1, 230;  iii,  1376 

SabiiM)  Kiver,  Tex.,  ini]>r<>v(':iUMit  of : h^^i  '*^»  1379 

h^arkotts  Harbor,  N.  Y.,  ini])rovenient  of  ]i arbor  at i,  388;  I v,  2186 

Sact)  Kiver,  Me.,  improvoineiit  of 1,^,519 

Sacraineiito  Kiver,  C'al : 

linprovemeiitof 1,399;  iv,  2533 

Inija'oveiiient  of,  and  trilmtaries I^^^ly  vi,  3174 

Saginaw  Kiver.  Micb.,  iiM]>r(»veineut  of.... i,  355;  IV, 2243 

.Saint  Aii«;ustiiie  JIarbor,  Fla.,  improvement  of 1, 187;  II,  1223 

t^ii'mt  Clair  Flats  Canal,  Micb. : 

Iini>n)vement  of 1,365;  iv,2371 

OjK'ratinj:  and  care  of I,  306;  iv,2373 

Saint  Croix  Jiiver,  Me.,  impvovenient  of 1,20,489 

Saint  Cri)ix  Kiver,  Wis.  ami  Minn.: 

Inii)rovrment  of 1,266;  III,  1?21 

Ki'servoirs  at  soureert  of.  8iir\'eyH  for Ill,  1736 

iSaint  Francis  Kiver,  Mo.  and  Ark.: 

Examination  of  AValnnt  Bcml,  MissiHsippi  River,  for  prevention  of  cut 

intotbe 1,225;  111,1560 

Improvement  of,  in  Arkansas 1,255;  ill,  1K7 

Im])rovement  of,  in  Missouri 1,255;  III,  1564 

Saint  (Jeor^es  Creek.  Md.,  removal  of  wreck  iu 1, 145;  11,970 

Saint  (Jeor<::es  Kiver,  Md..  removal  of  wreck  in r,  145;  11^970 

Saint  Jolins  Connty,  Fla.,  bridge  of 1,431 

Saint  .Tobiift  Kiver,  Fla. : 

lm]>rovement  of  (from  Jacksonville  to  tbo  ocean) 1. 182;  II,  1211 

Imjjrovenient  of  np])er  river I,  185;  II,  1218 

Improvement  of  Volusia  Har I,  180;  II,  1220 

Saint  .losi'pli  Harbor,  Mieb. : 

Kstablisbment  of  barbor  line It  434;  iv,22o8 

Improvement  of i,  3:i9;  I\%2193 

Saint  .losejjb  Kiver,  Midi.,  improvement  of I,  340;  IV, 2197 

Saint  liawrenee  Kailway  Company,  bridge  of 1,435 

Saint  Lawrence  Kiv<*r.  N.  V.: 

I?ri<lge  at  Morristown,  <*onstrnetion  of 1, 425 

Im])n)vement  of  bboalri  bet  ween  Sinter  Islands  and  Cross-over  Light  I,  %9;  iv,  2489 

Keexaminatiim  of 1,440;  VI,  M38 

Saint  Louis  l?ay.  Wis.,  imjn'ovement  of l,  310;  I v,  2019 

Saint  lionis  Harbor,  MO.,  im])rov<'ment  of 1,258;  111,1615 

Saint  Marys  Falls  Canal,  Mi«'b. : 

0]K'rMting  and  care  of 1,363;  I v,  2267 

Water  levels  al  Saiilt  Ste.  Marie 1,441;  VI,  3319, 3430 

Saint  Marys  LMvit,  Micb. : 

Improvement  of.  at  tbe  falls 1,363;  IV, 2287 

Improvement  of  Hay  Lake  Cbanuel 1,364;  iv,2967 

Operating  and  care  of  St.  Marys  Falls  Camil 1,363;  IV,2267 

Kesurvey  of,  from  Wbitetisli  Ibiy  to  lOetonr  light-house I,  438 :  VIi  3317 

Water  levels If  441;  VI,  3319,8430 

Saint  Tanl,  Minn.,  ganging  Mississipi>i  Kiver  nt 1, 269 ;  III,  173S 

Saint  J*anl  (.Sontb\  Minn.,  const rm-tion  of  bridge  across  Mississippi  Kiver 1, 425 

Salem  Harbor,  Mass.,  ini]>rovemeiit  of 1,41,543 

Sab  111  Kiver,  N.  ,1. : 

Improvement  of 1, 116;  11,857 

KN'inoval  of  wreck  in  Helaware  KMver  at  entrance  to 1, 118;  11,868 

Salkaliatcbie  b*iv«'r,  S.  C.,  improvement  of 1, 173;  11,1121 

Sail  Kernard  Kiver.  Tex.,  construction  of  bridge  at  ChurchillB  Ferry 1,426 

San  Diego,  Cal.,  det'eiisj'  of 1,5 

San  Diego  Harbor,  Cal.,  improvement  of 1,^6;  IV,2514 

San  Francisco  I)ay.  Cal.: 

Defense*  of  San  Francisco  Harbor 1, 5, 61,  IOl 466 

Establisbment  of  barbor  lines 1, 424 ;  IV, 2505, 2506 

Improvement  of  Oakland  Harbor 1,892;  IV,8501 

San  Francisco  Harl)or,  Cal.: 

Detense  of 1,5,6,10^466 

Kstal)lisbmeiit  of  barbor  lines I»424;  IV,  9W 

San  .loaijuin  K'iver,  Cal.:  ^ 

Inijjrovement  of I»388;  IV,8B0 

Improvement  of,  and  tributaries 1^421}  V|y8114 
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San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  394 ;  iv,  250^ 

San  Pablo,  Point,  Cal.,  establishment  of  harbor  lines  in  San  Francisco  Bay 

at 1, 424;  IV,  2605 

Sand  Heacli,  Lake  Huron,  Mich.,  improvement  of  harbor  of  refuge  at.  1, 356;  IV,  2247 

Sandusky  Harbor,  Ohio,  improvement  of i,  371 ;  iVj  2396 

Sandusky  River,  Ohio,  improvement  of 1, 372;  IV,  2396 

Sandy  IJay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at I,  ^,536 

Santio  River,  S.  C,  improvement  of 1, 170;  II,  1064 

Snrnsota  Bay,  Fla.,  improvement  of 1,191;  II,  1237  - 

Saugatuck  riarbor,  Mich.,  improvement  of 1, 341;  IV, 2201 

Saugatuck  River,  Conn.,  improvement  of I, '^,667 

Saugerties  Harbor^  N.  Y.,  improvement  of 1,84,734 

Savannah,  Florida  and  Western  Railway  Company,  bridge  of 1, 426 

Savannah,   Ga.,  improvement    of  inside  route  between  Femandina,    Fla., 

and 1, 182;  II,  1206 

Savannah  Harbor,  Ga. : 

Defense  of 1,6,10 

Improvement  of 1, 174 ;  II,  1129 

Removal  of  wrecks  in 1,182;  il,  1209 

Savannah  River,  Ga. : 

Bridge  near  Augusta,  protection  of,  etc 1,429 

Improvement  of,  above  Augusta 1, 177 ;  n,  1164 

Improvement  of,  between  Augusta  and  Savannah i,  176;  ii,  1168 

Improvement  of  Savannah  Harbor i,  174;  li,  1129 

Removal  of  wrecks  in  Savannah  Harbor 1, 182;  li,  1209 

Say  ville,  N.  Y.,  improvement  of  Browns  Creek 1, 81, 708 

Scbuylkill  River,  Pa. : 

lmj>r<)vement  of - I,  111;  11,846 

Removal  of  wreck  in 1,118;  11,862 

Sale  of  (iovernment  land  at  mouth  of,  in  vicinity  of  Fort  Mifflin 1,461 

Scituato  Harbor,  Mass.,  improvement  of 1,46,668 

Sea  Bright,  X.  .1.,  establishment  of  harbor  lines  in  Shrewsbury  River  near  1,423,823 
Sea-coast  defenses.     See  Fortifications. 

Sea  Shore  Road  Company,  bridge  of 1, 428 

Sea  walls 1,14 

!<Jnitnioii,  II.  //.  (vessel),  removal  of  wreck  of 1,62,600 

Sheboygan  Harbor,  AVis.,  improvement  of 1,324;  IV,2075 

SlHejjshead  Bay,  N.  Y.,  ini))rovement  of 1,96,796 

Shi])  Island  Harbor,  Mississi]>pi  Sound,  removal  of  wreck  in i,232;  ill,  1384 

Shoal  Harbor,  X. .!.,  improvement  of 1,1(^,818 

Shovel fnl  Shoal,  Mass.,  removal  of  wreck  on 1,62,606 

Shrewsbnry  Hiver,  X.  J. : 

Kstablishment  of  harbor  lines  near  Sea  Bright 1,423,828 

Improvement  of 1,106,819 

Silver  Springs,  Oca  la  and  Gulf  Railroad  Company,  bridge  of 1,429  * 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near.  1, 389;  IV,  2189 

Sinslaw  River,  Oreg.,  improvement  of  moutn  of 1,405;  IV,  2673 

Skagit  River.  Wash.,  improvement  of  (Puget  Sound  and  tributaries).  1,412;  IV,  2619 

Skamokawa  Creek,  Wash.,  construction  of  bridge  across 1,429 

Smith  Island,  Delaware  River,  removal  of  wrecK  above 1,117;  U,861 

Smyrna  Kiver,  Del.,  improvement  of 1, 120;  11,876 

Snake  Iviver,  Wash,  and  Idaho: 

lm]>rov«'inent  of,  between  Huntington  Bridge  and  Seven  Devils  mining 

district 1,^07;  iv,2589 

Improvement  of  r)>per  Columbia  River  and 1,408;  IV,  2590 

Snohomish  Countv,  Wash.,  construction  of  bridge  across  Still aquamish  River 

hy ! 1,429 

Snolioniish     KMver,     Wash.,     improvement    of    (Puget    Sound    and     tribu- 
taries)  1,412;  iv,2619 

Sii()iiu:ilniie     River,    Wash.,    improvement    of     (Puget    Sound    and    tribu- 
taries)    1,412;  iy,2619 

South  ('hica<:jo.  111. : 

Alt<Mati«ni  of  bjidgo  across  Calumet  River 1,480 

Constrnetion  of  bridge  across  Calumet  River 1,425 

South  Hav«'n  Harbor,  Mich.,  improvement  of 1,341;  1V,2198 

South  I'ass,  Mississippi  River,  inspection  of  improvement  of 1,20,219;  III,  1333 

South  River.  N.  ,)..  improvement  of 1,103,813 

South  St.  Paul  Belt  Railroad  Company,  bridge  of 1,426 

South  St.  I'anl.  Minn.,  construction  of  bridge  across  Mississippi  River 1,425 

Southampton,  N.  Y.,  removal  of  wreck  off —  V'^-k'^'^ 
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Spuyten  Diiyvil  C'reek,  N.  Y.,  reconstruction  of  bridge  across 1,490 

►Squaii  Kiver,  N.J.     iSec  ^Mnn.osqnan  River. 

S<|uaw  Isliind,  N.  Y.,  cstal>li»Inneut  of  linrbor  lines if  424;  iv,  2453 

Stamford  Harbor,  Conn.,  improvenKnit  of 1,75,677 

Statcn  Island  and  New  Jcrsej',  improvement  of  channel  between  I»98, 799 

ISteflo  Hajon,  Miss.,  ini)»rovcment  of I|248;  III,  1511 

Stillaguamish  Kiver,  Wash.: 

Improvement  of  (Puget  Sound  and  tribataries) Ir412;  I v,  2619 

( 'onstruction  of  bridge  across i,  429 

StillaMuamish  Kiver,  Wash.     Sec  Stilla^uamish  Kiver. 

Stoniiigton,  Conn.,  improvement  of  harbor  of  refnge  at 1,61,602 

Structures  built  by  the  United  States,  occupancy  or  injury  of 1, 20, 431 ;  vi,  3189 

Sturtj«HMi  Bay,  Wis.,  construct i<m  of  bridge  across 1,428 

Stur«;iM»n  Hay  and  Lake  Michigan  Ship  Canal,  Wis.: 

Improvement  of 1,319;  I v,  2036 

Iniprovt'nuMit  of  harbor  of  refuge  at  eastern  entrance 19  321;  iv,  2062 

Operating  and  care  of 1,320;  IV, 2058 

Submarine  mines   1,6 

SuUivaus  Island,  S.  C. : 

Bridge  obstructing  cove  at,  alteration  of 1,431 

I  iui>ro vemcn  t  of 1, 172 ;  ii,  1101 

Site  for  fortification 1,13 

Sumpawanus  Inlet,  N.  Y.,  improvement  of I,  95,794 

Sunken  Meadow,  East  Kiver,  N.  Y.,  removal  of -wrecks  off It  95, 785. 786 

Superior  Hay,  Wis.: 

Im])rr)vement  of 1,310;  IV,  2019 

Modification  of  harbor  lin(« 1,423;  I  v,  2099 

Sujierior,  Lake: 

Sec  nho  Northern  and  North  western  Lakes. 

Improvement  of  waterway  across  Keweenaw  Point  from  Keweenaw 

Hay 1,312;  iv,2029 

Operating  and  care  of  waterway  across  Keweenaw  Point  fh)m  Koweenaw 

Hav 1,313;  iv,2038 

Water  levels 1,441;  vi,3430 

Supervisor  of  the  harbor  of  New  York 1, 420;  IV,  2681 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors,  estimates  for.  1, 419 
Surveys,  reconnaissances,  and  explorations  in  military  departments  .  1,443;  \1,  S451 
Sus(]uehanna  Kiver.  vicinity  of  Havre  do  Grace,  Md.,  improYemeut  of.  1, 124;  11,888 
Sussex  (*ounty,  Del.,  construction  of  temporary  bridge  across  canal  connect- 

ini:  Chiiicoteague  and  Delaware  bays  by 1,430 

Suwnueo  Kiver,  Fla.,  improvement  of 1, 185;  11,1246 

Swansboro,  N.  C,  improvement  of  waterway  between  New  River  and.  I*  161;  ii,  1087 

SwM.sh  (lianuel,  Charleston  Harbor,  S.  C,  removal  of  wreck  in I,  174;  II,  1128 

Swinomish  Slough,  Wash.,  improvement  of If  412;  IV,  2611 

T. 

Tacoma,  Wash.,  construction  of  bridge  across  sliip  channel  by  city  of 1,426 

Talisman  (tug),  removal  of  wreck  of 1, 95^785 

Tallaliateliee  Kiver,  Miss  ,  improvement  of iy^7;  111,1508 

'ram])a,  Fla.,  construction  of  bridge  across  Hillslforough  Kiver 1,428 

Tampa  Itay,  Fla,.  improvement  of. If  198;  11,1241 

Tar  lviver,'N.  ('.,  improvement  of 1, 156;  11,1019 

Tareutum.  Pa.,  construction  of  bridge  across  Allegheny  River  below 1,428 

Taunton  Kiver,  Mass.,  improvement  of 1, 54,586 

Teheruiicle  Kiver,  La.,  improvement  of 1, 220;  ill,  1349 

Tehul.v  l.ake.  Miss.,  improvement  of If  247;  111,1506 

Teelie,  IJayou,  ha. : 

]lii«lxt-  near  L<»reauville,  eonstruction  of 1,429 

luipiovi'ment  of Iy^6;  111,1908 

Tennessee  Kiver:  

luijirovement  of I»373;  ill,  1787 

Improvement  of,  a1)ove  Chattanooga,  Tenu 1*273;  111,1787 

lm))rovement  of,  at  Livingston  Point,  Ky If  375;  111,1792 

Improvement  of,  below  Hee  Tree  Shoals,  Ala If  274;  111,1790 

Imi)rovement  of,  between  Chattanooga,  Tenn.,  and  foot  of  Bee       

Tree  Shoals,  Ala If  282;  111,1921 

Operating  and  caro  of  Musclo  Shoals ('unal,  Ala ; If  2M;  III,  18S8 

Tensas  Ifiver,  La.,  improvenuMit  of I>244;  HI,  1479 

Terrebonne,  Hayou,  La.,  im])rovement  of 1*983;  111,1909 
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Tliaiiios  River,  Conn.,  improvomont  of i,  64, 624 

Thomas,  Samuel  W,  f  schoouor),  removal  of  wreck  of. i,  145 ;  li,  970 

Thrco  Mile  Creek,  Ala.,  alteration  of  bridge  near  Mobile i,  430 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  354 ;  iv,  2241 

Thunder  IJiiy  River,  Mich.,  improvement  of i,  354 ;  ir,  2241 

Tickfa w  River,  La.,  and  tributaries,  improvement  of i,  221 ;  iii,  1352 

Ticonderoga  River,  N.  Y.,  improvement  of i,  391 ;  iv,  2498 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of 1, 406;  i v,  2585 

Toledo  Harbor,  Ohio,  improvement  of 1,369:  iv,  2385 

Tombigbee  River,  A'a.  and  Miss.,  improvement  of 1, 212 ;  ii,  1311 

Below  Demopolis,  Ala  .^ 1,212;  ii,  1313 

Between  Demopolis,  Ala.,  and  Columbus,  Miss 1, 213 ;  ii,  1815 

Between  Columbus  and  Fulton,  Miss i,  213 ;  ii,  1316 

Between  Fulton  and  Walkers  Bridge,  Miss i,  214 ;  li,  1317 

Tonawanda  Harbor,  N.  Y.,  improvement  of if  381;  IV,  2444 

Tradewater  River,  Ky .,  improvement  of i,  301 ;  ill,  1967 

Trent  River,  N.  C. : 

Bridge  obstructing,  at  Newborn,  alteration  of 1, 431 

Improvement  of 1,158;  ii,  1025 

Trinity  River,  Tex.,  improvement  of it^^y  Ml»  1^1 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of 1, 306;  iii,2002 

Two  Rivers  Harbor,  Wis.,  improvement  of i,323;  iv,2069 

U. 

Ump(|ua  River,  Oreg.,  improvement  of l,  404 ;  iv,  ?569 

Undine  (bark),  removal  of  wreck  of 1, 182;  ii,  1209 

Fnited  States  Engineer  School 1,17,468 

I 'nited  States  structures,  occupancy  or  injury  of it^O^ 431 ;  vf, 3189 

Urbana  Creek,  Va.,  improvement  of l»143;  11,959 

Uso  of  structures  built  by  the  United  States i,  20, 431 ;  vi,  3189 

V. 

Vnnc:)n  vcr,  Wash.;  improvement  of  Colombia  River  near i,  414 ;  iv,  2643 

Verniillion,  Bayou,  bay,  and  passes.  La.,  improvement  of 1,227;  ill,  1370 

Venuilliou  Harbor,  Oliio,  improvement  of i,  373;  iv,2408 

Vineyard  Haven,  Mass. : 

Improvement  of  harbor  at .' 1,52,578 

Removal  of  wrecks  in l>  02, 609 

Vineyard  Haven  Harbor,  Mass. : 

Improvement  of 1,52,578  * 

Ifemoval  of  wrecks  in I>62, 609 

Vulusia  Bar,  Fla.,  improvement  of 1,186;  li,  1220 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of , 1,296;  111,194^ 

Improvement  of,  above  Vincennes,  Ind 1,296;  III,  1946 

Im])r()vomont  of,  below  Vincennes,  Ind '>^^^  ill,  1943 

Warcamaw  River,  N.  C.  and  S.  C,  improvement  of 1,168;  li,  1067 

Wahkiakum  County,  W^ash.,  construction  of  bridge  across  Bkamokawa  Creek 

by 1,429 

Walnut  IUmkI,  Mississippi  River,  examination  for  prevention  of  cut  into  St. 

Francis  IJiver 1,225;  111,1560 

WappiiiLC'T  Creek,  N.  Y.,  improvement  of 1,86,740 

Wai)poo  Cut,  S.  C,  improvement  of 1, 173;  II,  1116 

Wareham  Harbor,  Mass.,  improvement  of 1,52,580 

Warren  (  ounty,  Miss.,  construction  of  bridge  across  Big  Black  River  by  ....     1,480 
Wnni«  r  IJiver,  Ala.: 

Improvement  of  (below  Tuscaloosa) l|212;  11,1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek 1,211;  ii,  1310 

Warwick  KMver,  Md.,  improvement  of 1, 127;  11,894 

W:'.sliin«;t()n,  I).  C. : 

Anacostia  River,  improvement  of 1, 1S8;  11,939 

nefense  of 1,6,10 

(ircat  Falls,  Potomac  River,  use  of  Avater  power  for  electriclighting  ...  vi,%S6 

Potomac.  River  at,  improvement  of 1, 196 ;  II,  925 

Public  buildings  and  grounds 1,435;  VI, 3266 

Washington  aqueduct 1,  ^aft.\  N v'^VSa 


